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1. INTRODUCTION: RICE IN THE MALAGASY ECONOMY 

Rice plays a central role in the economy of Madagascar. Paddy i s  a major 
part of farming systems throughout the country. Over half of total  cultivated 
area i s  devoted t o  paddy (MPARA l988), and r ice production accounted for 38 
percent of total  agricultural production in value terms in 1984 (Dorosh, Bernier, 
and Sarr is  1990). Moreover, r ice  i s  the major staple.  Together, domestic 
production and r ice  imports supplied 54 percent of calorie intake in the early 
eig.hties (FA0 1984). 

Madagascar's r ice  sector stagnated during the l a t e  1970s and reached a 
c r i s i s  point in the early 1980s as off ic ial  procurement declined and imports rose 
substanti a1 ly .  A number of major pol icy reforms involving market 1 i beral ization 
and higher producer prices were undertaken af te r  1982, but on average, r ice  
production in Madagascar has increased more slowly t h a n  the population since 
1985 with important consequences for  overall economic growth and household 
welfare. Why has there not been a more significant increase in rice production? 
To what extent are marketing problems s t i l l  important? What other constraints 
to  increased r ice  production are perceived by farmers? I n  attempting t o  shed 
l ight  on these issues, a survey of r ice  farmers in Madagascar was conducted in 
September and October 1990, the resul ts  of which are presented in t h i s  paper. 

THE ROLE OF PADDY IN MALAGASY AGRICULTURE 

A1 though r ice i s  a major staple throughout the country, the role of paddy 
varies according t o  agroecological zone. On the High Plateau in the center of 
the island, cultivation of irrigated paddy i s  a defining feature of most farming 
systems, with paddy generating an estimated 44 .2  percent of agricultural income 
and 14.1 percent of total  income of small farmers (those cultivating less  than 
1.5 hectares) in 1984 (Dorosh e t  a l .  1991). Cassava, maize, vegetables, and 
livestock are also important parts of these farming systems. Along the East 
Coast of Madagascar, where export crops account for 33 percent of the value of 
agricultural production, paddy i s  a secondary source of revenue (25.7 percent of 
agricultural income and 10.3 percent of total  revenues). I n  the generally dr ier  
western and southern regions of the country, 1 ivestock and crops such as cotton 
and cassava are major sources of revenue. Here, paddy accounts for only 11.9 
percent of total  revenues of small farmers. 

Nationally, paddy yields average only 2 -25 tons per hectare. Chemical 
f e r t i l i z e r  use i s  low and  only about 2 or 3 percent of the country's cultivated 
paddy area i s  sown with improved variet ies .  A1 t h o u g h  many farmers know something 
of the existence of improved variet ies ,  extension services and distribution 
networks are extremely 1 imi ted in scope ( A I R D  1991; Fujisaka unpubl ished) . 



The 1990 Cornel 1 survey focused on economic incentives, production trends, 
and farmer perceptions; it did not cover many agronomic issues which are 
undeniably important in understanding rice production in Madagascar. More 
detai 1 ed exploration of agronomic constraints remains cruci a1 , especi a1 ly 
considering the importance of regional differences in production practices. The 
information in the survey is thus meant to complement other research on farmer 
practices and technical constraints, and we hope that the analysis will provide 
hypotheses for further testing. 

RICE SECTOR POLICIES AND PERFORMANCE, 1960 TO 1981 

Rice production in Madagascar increased steadily during the 1960s at an 
average annual growth rate of 5.3 percent (AIRD 1984). Much of this growth was 
due to increased yields achieved through increased application of chemical 
fertilizers. Yields grew 31 percent from 1.57 to 2.05 tons per hectare between 
1960 and 1968. Fertilizer use increased from 1,000 tons in 1956 to 13,000 tons 
in 1973 (AIRD 1984). 

In accordance with the generally laissez-faire outlook of the post 
independence regime,' Madagascar ini ti a1 ly did not have an expl ici t rice pol icy. 
Marketing was left to the private sector and prices were market determined. Only 
after a rice crisis in 1965 did the government set pol icies of low producer and 
consumer prices to protect low-income consumers. 

The 1970s were marked by much heavier government involvement in a1 1 aspects 
of the Malagasy economy. After a period of political instability from 1972 to 
1975, a new regime, headed by Didier Ratsiraka, consolidated its position and 
committed the government to following and intensifying the socialist path 
embarked upon by his predecessor. In broad macroeconomic terms, the government 
nationalized many industries and established parastatals responsible for 
marketing and trading. Moreover, the government sought a more egal i tari an 
distribution of income and pursued interventionist welfare policies. 

A state monopoly over the distribution of rice was established so as to 
regulate producer and consumer prices and to avert price fluctuation-induced rice 
crises such as the one that occurred in 1965. The government subsidized consumer 
prices so as to keep them low and to improve the welfare of consumers. Over 
time, increases in official prices of rice failed to keep pace with overall price 
inflation in the economy. Producer prices declined by 33 percent in real terms 
between 1976 and 1982, whi 1 e real consumer prices fell by 29 percent (Tab1 e 1). 

Madagascar maintained close commercial and financial ties with France by 
remaining in the Franc zone and by permitting French (and other expatriate) 
commercial interests to play a large role in industry and commerce. French- 
controlled firms accounted for 65 percent of the sales of the largest firms. 
French settlers owned large estates and were important producers of the major 
export crops (Dorosh, Bernier, and Sarris 1990). See Pryor (1990), for a 
thorough examination of the economic history of Madagascar. 





The low r e a l  producer  p r i c e s  d im in ished  i n c e n t i v e s  f o r  p roduc t i on  and f o r  
sa les  t o  t h e  o f f i c i a l  d i s t r i b u t i o n  network.  Between 1970 and 1980, domest ic 
p roduc t i on  o f  r i c e  increased by 13 percent  because o f  a  26 percen t  inc rease  i n  
t h e  area o f  1  and under c u l t i v a t i o n ,  d e s p i t e  a  downward t r e n d  i n  y i e l d s .  Per 
c a p i t a  p r o d u c t i o n  o f  r i c e  f e l l  f rom a h i gh  o f  155 k i lograms i n  1970 t o  120.3 
k i l og rams i n  1982. Sales i n  t h e  o f f i c i a l  market (about h a l f  o f  t o t a l  sa l es )  f e l l  
f rom about 10-12 percen t  o f  domest ic p roduc t i on  d u r i n g  t h e  1975-1980 p e r i o d  t o  
o n l y  6  percen t  o f  domest ic p roduc t i on  by 1981 (Dorosh, Bern ie r ,  and S a r r i s  1990). 

The r e d u c t i o n  i n  o f f  i c i  a1 procurement, combined w i t h  i nc reas ing  urban demand 
f o r  subs id i zed  r i c e ,  r e s u l t e d  i n  a  gap i n  domest ic r i c e  a v a i l a b i l i t y .  I n i t i a l l y ,  
t h i s  gap was met by i n c r e a s i n g  r i c e  impor ts .  Impor ts  o f  r i c e  rose  from 64 
thousand t ons  i n  1975 t o  351 thousand tons  i n  1982, o r  i n  terms o f  t h e  shares o f  
impor ts  i n  t o t a l  a v a i l a b i l i t y ,  f rom 5.5 percen t  t o  25 percen t  o f  t o t a l  
a v a i l a b i l i t y .  

REFORMS, 1982 TO 1988 

I n  t h e  e a r l y  1980s r a p i d l y  i nc reas ing  r i c e  impor ts ,  adverse movements i n  t h e  
terms o f  t r ade ,  and a l a r g e  government investment program f inanced  l a r g e l y  by 
f o r e i g n  bor row ing  and domest ic c r e d i t  1  ed t o  se r i ous  macroeconomic imbal ances and 
a balance o f  payments c r i s i s .  The Malagasy government began implement ing IMF- 
sponsored s t a b i l i z a t i o n  p o l i c i e s  i n  1981, q u i c k l y  reduc ing  t h e  government budget 
d e f i c i t ,  t h e  t r a d e  d e f i c i t ,  and monetary growth through sharp r educ t i ons  i n  
aggregate demand (cutbacks i n  government spending and impor ts ) .  Beginning i n  
1984, s t r u c t u r a l  adjustment p o l  i c i e s ,  i n c l u d i n g  market 1  i b e r a l  i z a t i o n ,  
p r i v a t i z a t i o n ,  exchange r a t e  deva lua t ion ,  and t r a d e  l i b e r a l i z a t i o n ,  were 
implemented i n  t h e  hopes o f  removing perce ived  c o n s t r a i n t s  on aggregate supply.  

Reforms i n  t h e  r i c e  sec to r  were a  major  p a r t  o f  t h e  o v e r a l l  r e f o rm  program. 
I n  genera l ,  t h e  ma jo r  o b j e c t i v e s  o f  t h e  re forms i n  t h e  r i c e  sec to r  were t o  
i nc rease  domest ic r i c e  p roduc t i on  and t o  reduce t h e  f i s c a l  and f o r e i g n  exchange 
d r a i n s  e n t a i l e d  by consumer subs id ies  and massive r i c e  impor ts .  To accomplish 
these goa ls ,  a  number o f  measures were implemented. The nominal o f f i c i a l  
producer  p r i c e  was increased by 28 percent  i n  1982183, p r i v a t e  t r a d e  i n  r i c e  was 
l e g a l i z e d  i n  1983, and, i n  con junc t i on  w i t h  t h e  IMF standby agreements, l i m i t s  
were imposed on r i c e  impor ts .  I n  1985, t h e  maximum o f f i c i a l  producer p r i c e  was 
r e d e f i n e d  as t h e  f l o o r  p r i c e ,  and producer  p r i c e s  were increased.  

On t h e  consumption s ide,  t h e  o f f i c i a l  d i s t r i b u t i o n  p r i c e  was r a i s e d  by 87 
percen t  i n  1982, and by a  f u r t h e r  31 percent  between 1982 and 1985. P r i v a t e  
market consumer p r i c e s  rose  by 71 percent  between 1983 and 1985. The major  
reason f o r  t h e  r i s e  i n  consumer p r i c e s  was t h e  d e c l i n e  i n  pe r  c a p i t a  a v a i l a b i l  i t y  
r e s u l t i n g  f rom reduced r i c e  impor ts .  Avai 1  ab i  1  i t y  f e l l  f rom 152.9 k i  1  ograms per  
c a p i t a  p e r  yea r  t o  136.7 i n  1985. 

Rice p r o d u c t i o n  increased s u b s t a n t i a l l y  i n  t h e  f i r s t  few years  a f t e r  t h e  
market re fo rms.  Produc t ion  increased by 10.6 percen t  between 1982 (a  yea r  o f  
poor  harves ts  p a r t l y  due t o  un favorab le  weather)  and 1985. Between 1985 and 



1990, however, the trend in production was somewhat disappointing. The average 
annual growth rate was only 2.67 percent and per capita production fell from a 
1985 level of 122.5 kilograms per capita to 115.3 in 1988 before recovering 
somewhat in 1989 and 1990 to 116.9 and 118.3 kilograms per capita, respectively. 
Since reforms on rice pol icy also reduced imports, per capita availabil ity of 
rice has also fallen and in 1990 was at the lowest level since independence 
(124.1 ki 1 ograms per capita) . 

PLAN OF THE PAPER 

This paper presents the results of a survey of rice farmers in Madagascar 
conducted by the Cornell Food and Nutrition Pol icy Program (CFNPP) in 
collaboration with a local consulting firm, the Office Statistique et 
Informati que pour 1 e Programmation du Devel oppement (OSIPD) . The survey, 
designed to explore the reasons for the low supply response of rice farmers to 
the changes in economic environment of the 1980s, focuses on production trends, 
farmers' perceptions of constraints on production, incomes, and expenditures. 

Section 2 describes the sampling frame and the questionnaire used in the 
survey. Descriptive statistics on household characteristics and rice production, 
consumption, and processing are found in Section 3. Section 4 contains a 
statistical analysis of constraints on production, ferti 1 izer use, and rice 
consumption. General observations and conclusions are presented in the final 
section. 



2. THE CORNELL SURVEY: DESIGN AND IMPLEMENTATION 

With the ser ies  of policy reforms and disappointing r ice  supply response in 
mind, the CFNPP, in coll aboration with OSIPD, conducted a survey of r ice  farmers 
in order to  understand the constraints on r ice  production from the standpoint of 
the farmers themsel ves. 

The survey sought to  elucidate the structure of rice-producing farms in 
Madagascar, and to  provide an insight into the determinants of paddy production. 
The questionnaire addressed general characteristics of the household, production, 
and sales of r ice  and other crops, r ice  mi 11 ing, incomes and the i r  sources, input 
and credi t  use, other costs of production, crop marketing, and constraints on 
production and marketing. 

Of additional interest  was an estimation of the incidence of def ic i t s  in 
r ice  balances among farmers by collecting data on r ice  consumption. This issue 
was of concern since price increases would be l ikely t o  adversely affect rice- 
de f i c i t  farmers. 

SAMPLE SELECTION 

The sample consisted of 825 rice-producing households from four geographical 
regions (North, East, Central, and South). These regions include four different 
agroecological zones as defined in the 1984 National Agricultural Census 
(Littoral  West, East Coast, High Plateau, and Sou th /Sou th  West). Within each 
region, a t  leas t  two f ivondranana (d i s t r i c t s )  were selected - one with an 
average farm size t h a t  was above the regional average, and one with an average 
farm size be1 ow the regional average. Four f ivondranana were selected from the 
Central region due t o  the importance of th i s  region in production for Madagascar 
as a who1 e (Tab1 e 2 ) .  

The four agroecological zones included in the survey account for  over 77 
percent of total  area devoted t o  traditional paddy cultivation, or about 826,103 
hectares, and 72 percent of total  area, including large modern farms (Table 3).  
The census reports t h a t  there are about 973,000 farmers cultivating paddy on an 
average of .801 hectares per farm. Irrigated paddy i s  cultivated on 612,314 
hectares in these four zones, or 78.6 percent of total  paddy area (traditional 
and modern farms). 

Ten f ivondranana were originally selected, Fenerive Est and Brickavil l e  on 
the East Coast, Ankazoabo Sud and Beki ly in the Sou th /Sou th  West, Miandrivazo and 
Ambato Boeni in the Littoral West, and Befandriana Nord, Ambatodrazaka, 







M i  a r i n a r i v o ,  and Ambosi t r a z  on t h e  High Pla teau.  Ambatondrazaka was se lec ted  
because i t  i s  i n  t h e  impor tan t  r i ce -p roduc ing  r e g i o n  around Lac A l o a t r a .  

Accord ing t o  t h e  1985 a g r i c u l t u r a l  census, t h e  t e n  f ivondranana i n  t h e  
sample i n c l u d e d  145,215 hec ta res  o f  c u l t i v a t e d  paddy by t r a d i t i o n a l  farmers,  13.6 
o f  t h e  t o t a l  area devoted t o  r i c e  p roduc t i on  i n  Madagascar. The f ivondranana o f  
Ambatondrazaka has 32,279 hec ta res  devoted t o  paddy c u l t i v a t i o n  by t r a d i t i o n a l  
farmers (34,079 hec ta res  by a l l  farmers) .  Ankazoabo, B e k i l y ,  and Miandr ivazo, 
on average, had fewer t han  10,000 hec ta res  devoted t o  t r a d i t i o n a l  paddy. The 
o t h e r  f i vondranana  had paddy areas t h a t  ranged f rom 10,000 t o  20,000 hectares.  

T r a d i t i o n a l  paddy area as a percentage o f  t o t a l  c u l t i v a t e d  area ranged from 
lows o f  35.2 and 41.1 percen t  i n  Fener ive Es t  and B e k i l y ,  r e s p e c t i v e l y ,  t o  79.6 
percen t  i n  Befandriana-Nord. Most o f  t h e  c u l t i v a t e d  l a n d  i n  Fener ive-Est i s  
devoted t o  e x p o r t  c rops  such as c l oves  and co f f ee .  

T r a d i t i o n a l  farm paddy y i e l d s  va ry  between and w i t h i n  reg ions .  Y ie l ds  a re  
l owes t  i n  t h e  Eastern zone sample f ivondranana, a1 though t h e  zone average i s  much 
h igher .  The h i g h e s t  y i e l d s  a re  on t h e  Plateau, e s p e c i a l l y  i n  M ianar i vo  and 
M i  a n d r i  vazo. 

The M i n i s t r y  o f  A g r i c u l t u r e  Annuaire des S t a t i s t i q u e s  Ag r i co l es  r epo r t ed  a 
1985 n a t i o n a l  paddy p roduc t i on  1 eve1 o f  2,131,100 tons .  The e leven f ivondranana 
i n  t h e  sample produced 403,990 t ons  o f  paddy i n  1985, about 19 percen t  o f  t h e  
aggregate f i g u r e  ( fokontany) .  

The ac tua l  sampl e v i  11 ages ( fokontany)  and households were se l  ec ted as 
f o l l o w s .  A g l o b a l  sampl ing r a t e  o f  1 per  1600 was employed: a sampl i n g  r a t e  o f  
1 per  200 was used t o  s e l e c t  51 v i l l a g e s  w i t h i n  t h e  t e n  sample f ivondranana and 
a r a t e  o f  1 /8  was used t o  s e l e c t  i n d i v i d u a l  households w i t h i n  each v i l l a g e  (see 
Appendix 1 f o r  a 1 i s t  o f .  sample v i l l  ages. ) 

Since t h e  1984 census, Ambosi t ra f ivondronana, has been d i v i d e d  i n t o  two 
f ivondronana, Ambosi t r a  Proper and Ambovombe Centre ( o r  Manandri ana) . As a 
r e s u l t ,  t h e  survey a c t u a l l y  encompasses e leven f ivondronana.  



3. RICE PRODUCTION IN MADAGASCAR: DESCRIPTIVE STATISTICS 

Major charac te r i s t i cs  of the farm households in each of the four survey 
regions are  given in Table 4. Average landholding fo r  the  sample as a whole i s  
1.92 hectares per household, of which 1.18 i s  allocated t o  paddy cul t ivat ion.  
S l igh t ly  over one-half of the farmers in the  sample (53 percent) are small 
farmers (owning 1.5 hectares or  l e s s ) .  

Rice production represents 66.7 percent of reported to ta l  income. Most 
households both s e l l  and buy paddy (or r i c e ) .  Average household production of 
paddy i s  1,589 kilograms, and average paddy sa les  equal 303 kilograms (19.1 
percent of production). Net sa les  for  the en t i r e  sample are only 45 kilograms 
per household (2.8 percent of production). 

There are important regional differences in household charac te r i s t i cs .  
Average household s i ze  i s  considerably larger  in the Central region (6.1 persons 
per household) than in the other regions (4.5 to  4.9 persons per households). 
In general,  these households are very much involved in the marketing of 
paddylrice. Although households in the central region purchase the most r i ce  
(212 kilograms per household), they are s t i l l  net s e l l e r s  of r i c e  on average. 
Per capi ta  r i c e  consumption i s  lowest in the Central region (150 kilograms per 
capi ta)  . 

Farm s izes  are smallest in the North, where average farm s ize  i s  only 1.11 
hectares,  of which only 0.22 hectares i s  not planted with paddy (compared with 
a sample average of 0.74 hectares of landholdings not planted with paddy). Given 
the  greater  percentage of landholdings devoted t o  paddy cul t ivat ion,  i t  i s  not 
surprising t ha t  r i c e  accounts fo r  a larger  share of to ta l  income and tha t  to ta l  
income i s  lower in the  North than in the  other regions. 

The East i s  a r i ce -def ic i t  region despite the highest average paddy 
cu l t iva t ion  area per household (1.33 hectares) .  Much of the paddy i s  cult ivated 
on up1 and soi 1 s .  Low yie lds  resulted in an average production of 1,209 ki 1 ograms 
in 1990, 76 percent of average paddy production fo r  the en t i r e  sample. Farmers 
in the Eastern region s e l l  l e s s  of t h e i r  paddy than do farmers in other regions 
(representing 8 percent of t o t a l  production, compared t o  a sample average of 19.1 
percent). Net purchases of r i c e  are equal to  about 5 percent of r i c e  consumption 
of the  farmers sampled. Rice production as a share of t o t a l  income i s  only 56 
percent, r e f lec t ing  the importance of other crops, including export crops on the 
East Coast. 

Farmers in the Southern region have re la t ive ly  high net sa les  of 166 
kilograms of r i c e  per farm in 1990 and the  highest family incomes of the sample 
(680,109 F M G ) .  With a small average household s ize  (4.5),  per capita income i s  
over 40 percent higher than the  a l l  survey average of 106,981 FMG per person, 





t w o - t h i r d s  h i g h e r  t h a n  p e r  c a p i t a  income i n  t h e  N o r t h .  Here i t  i s  i m p o r t a n t  t o  
emphasize t h a t  t h e  su rvey  sample i s  o n l y  f o r  r i c e  fa rmers  i n  t h e  Southern  r e g i o n  
and i s  n o t  i n d i c a t i v e  o f  househo ld  incomes f o r  f a rmers  w i t h o u t  access t o  
i r r i g a t e d  l a n d .  

T a b l e  5  shows t h e  c h a r a c t e r i s t i c s  o f  l a r g e  and sma l l  fa rms.  The average 
a rea  o f  sma l l  farms i s  j u s t  o v e r  1 h e c t a r e  w h i l e  t h a t  o f  l a r g e  fa rms i s  3.5 
h e c t a r e s .  T h i s  f i g u r e  i n c l u d e s  a rea  n o t  under  c u l t i v a t i o n ;  c u l t i v a t e d  a rea  
accounts  f o r  79 p e r c e n t  o f  t o t a l  l a n d h o l d i n g s  f o r  sma l l  f a rmers  and 8 1  p e r c e n t  
f o r  1 a r g e  fa rmers .  Up1 and ( t a n e t y )  and o t h e r  n o n i r r i g a t e d  1  and accounts  f o r  most 
o f  t h e  d i f f e r e n c e  i n  c u l t i v a t e d  area between sma l l  and l a r g e  farmers .  Wh i le  
i r r i g a t e d  a rea  f o r  l a r g e  fa rmers  i s  2.3 t i m e s  t h a t  f o r  sma l l  fa rmers ,  t h e  r a t i o  
o f  up1 and ( t a n e t y )  a r e a  c u l t i v a t e d  f o r  l a r g e  fa rmers  i s  4.3 t i m e s  as g r e a t  as f o r  
s m a l l  f a rmers .  Large fa rmers  c u l t i v a t e  6.3 t i m e s  as much o t h e r  n o n i r r i g a t e d  1  and 
as do  sma l l  f a r m e r s .  

PRODUCTION COSTS AND REVENUES 

T a b l e  6 c a l c u l a t e s  1990 g r o s s  and n e t  revenues f r o m  paddy p e r  h e c t a r e  by 
f a r m  s i z e .  

Purchased i n p u t s ,  r e n t s ,  and wage payments a r e  i n c u r r e d  p r i m a r i l y  i n  t h e  
p r o d u c t i o n  o f  i r r i g a t e d  paddy. Large fa rmers  spend about  more on chemica l  i n p u t s  
t h a n  do sma l l  f a rmers  i n  t h e  p r o d u c t i o n  o f  i r r i g a t e d  paddy, b u t  l e s s ,  p e r  
h e c t a r e ,  t h a n  t h e  amount spen t  by  sma l l  f a rmers  on e i t h e r  h i r e d  l a b o r  o r  l a n d  
r e n t a l  . 

On a  p e r - f a r m  b a s i s ,  income f r o m  paddy p r o d u c t i o n  accounts  f o r  o v e r  75 
p e r c e n t  o f  t o t a l  n e t  revenues f r o m  c u l t i v a t i o n :  71  p e r c e n t  f o r  sma l l  f a rmers  and 
79 p e r c e n t  f o r  l a r g e  fa rmers .  

About  27 p e r c e n t  o f  a l l  f a rmers  used chemica l  i n p u t s  and spent  an average 
o f  21,387 FMG p e r  f a r m  i n  1990 (Tab le  7 ) .  Chemical i n p u t  use was h i g h e s t  i n  
Ambatondrazaka (Lac A1 a o t r a )  , M i a r i n a r i v o  and Ambos i t ra ,  a l l  on t h e  P l a t e a u  i n  
t h e  C e n t r a l  R e g i ~ n . ~  F e r t i l i z e r  a p p l i e d  t o  seed gardens was t h e  main chemical  
i n p u t  used. Most  o f  t h e  fa rmers  who r e p o r t e d  u s i n g  f e r t i l i z e r  on paddy used l e s s  
t h a n  5 k i  1  ograms o f  f e r t i  1  i z e r  (Tab1 e  8 )  . 4  

P l a c e  (1991) r e p o r t s  t h a t  o n l y  24.5 p e r c e n t  o f  a l l  f a rmers  i n  a  sample i n  
t h e  C e n t r a l  H igh lands  use N-P-K on t h e i r  i r r i g a t e d  r i c e ,  a p p l y i n g  about  109 
k i l o g r a m s  p e r  h e c t a r e .  

I n  t h e  same su rvey  ment ioned above i n  P l a c e  ( l 9 9 l ) ,  a lmos t  50 p e r c e n t  o f  
f a rmers  use N-P-K f e r t i l i z e r  on t h e i r  r i c e  n u r s e r i e s ,  a p p l y i n g ,  on average, 273 
k i l o g r a m s  p e r  h e c t a r e .  P lace  conc ludes t h a t  " w h i l e  fa rmers  a r e  u n w i l l i n g  t o  
i n v e s t  i n  t h e  l a r g e  q u a n t i t i e s  o f  f e r t i l i z e r  necessary  t o  c o v e r  t h e i r  r i c e  
f i e l d s ,  t h e y  n o n e t h e l e s s  spend t h e  necessary  resources  t o  promote r i c e  seed1 i n g  
d e v e l  opment" (p  . 33) . 













Table 9 presents data on the use of credit  by farmers. Very few farmers use 
credit  (6.2 percent), and roughly the same number of small and large farmers have 
any debts. Small farmers borrow primarily from family members to  finance family 
needs. Large farmers borrow primarily from banks and family members to  finance 
the purchase of agricultural inputs. 

Table 10 presents estimates of small and large farm total  and per capita 
revenues. Per capita income of small farmers was 83,945 FMG in 1990, or $45, 
while that  of large farmers was 129,644 FMG, or $69. The sample average of 
106,977 ($57) i s  only 51.6 percent of the inflation adjusted estimate of per 
capita income in the 1984 Social Accounting Matrix (Dorosh, Bernier, and 
Randrianarivony 1991). The survey estimates probably understate farmer income 
since implicit income from other food crops, especially f r u i t s  and vegetables, 
i s  under-reported in the survey. 

Small farmers depend less  on crop income, the i r  share of total  income being 
65 percent, compared t o  75.8 percent for  1 arge farmers. Small farmers rely much 
more on sales of nonagricultural products (such as artisanal goods, eggs, hides, 
and wood/charcoal) t h a n  do large farmers. Such sales account for  16.9 percent 
of small farmer total  income, compared to  only 6 percent for  large farmers. 
Salaries are important sources of income for  small and large farm households, 
accounting for  14.3 and 12.7 percent of total  household income, respectively. 
These patterns are consistent with the resul ts  from a Cornell University/USAID 
survey of export crop farmers (see Dorosh, Bernier, and Rakotondrasanjy 1991). 

MARKETING ISSUES 

Table 11 presents data by survey village on access to  markets, sales of 
r ice ,  and average sales price. The average distance to  the urban market i s  about 
21 kilometers, and varies from 0 t o  76.8 kilometers. The average distance to  the 
rural market i s  only 5.8 kilometers. There are 1.3 collectors per village. Many 
villages report no collectors,  meaning that  the farmers have to  go direct ly  to  
the markets i f  they want t o  se l l  t he i r  r ice .  A few fokontany had from eight t o  
ten collectors,  due largely to  the i r  being on main roads. Sales of paddy were 
highest in Beteva fokontany in Miandrivazo (Mahajanga faritany on the Bongolava 
Plateau), a t  521,000 FMG per farmer, over seven times the average of a l l  villages 
(72,632 FMG per farmer). 

The average paddy price was 240 FMGs per ki 1 o .  For the sample as a whole, 
the Central region, which includes parts of Antananarivo, Fianarantsoa, and 
Eastern Mahajanga faritany, had the largest share of total  paddy sales (55.6 
percent). This i s  due in part t o  the large number of the survey households in the 
Central region as well as t o  a number of fokontany with high average sales.  The 
Eastern zone, in Toamasina faritany, had the lowest share of total  sales (8.8 
percent). 

Table 12 indicates that  very few farmers pay any transport costs. Most 
farmers se l l  t he i r  r ice  to  collectors a t  the farm gate, or they carry the i r  own 
produce to  the nearest market. 











Table 13 provides de ta i l s  of the r ice  marketing situation: the average 
number of collectors,  the perceptions of the farmers of the prices that they 
received, and why they sold i f  they be1 ieved that  they did not receive a good 
price. One objective of the survey was to  t ry  to  ascertain i f  the l iberalization 
of r ice  marketing had resulted in an increase in the number of collectors 
operating in the main producing regions. The total  number of collectors 
encountered by farmers in the i r  own villages hardly changed between 1987 and 
1990. In the f ivondranana of Brickaville, the number of collectors actually 
declined from four to  two. 

Only 351 (43 percent) of farmers sold any r ice.  Of these, 248 (71 percent) 
believed that  they received a good price. The remaining 103 farmers indicated 
that they did n o t  receive a good price. When these farmers were asked why they 
sold to  a trader who did not offer  a good price, 34 percent said that  a l l  the 
collectors offered the same price. More common though was the answer, "other 
reason." Unfortunately, the survey data d o  n o t  provide more information on th i s  
issue. 

Table 14 provides a breakdown on the milling of paddy. Small farmers mill 
most of the i r  paddy a t  the farm level.  Large farmers, while doing most of the i r  
own mil 1 ing, sel l  a 1 arger share of the i r  paddy production in an unmilled s ta te .  

Table 15 presents information on household r ice mi 11 ing. Farmers sell  about 
6 percent of the bran; and they ei ther  throw away, burn  and use as f e r t i l i z e r ,  
or use in the household (for  mattress or pillow stuffing) about 55 percent. The 
remaining 39 percent i s  fed t o  livestock. 

The table also shows that most r ice  milling i s  done by women and children, 
on average, with .26 person hours spent by children per batch, and .89 person 
hours for  women per batch. In t o t a l ,  1.2 person hours are spent mill ing 6.8 
kilos of paddy, a t  a rate  of 5.7 kilos per hour. Large farms expend 1.3 person 
hours on an 8 kilo batch, a t  a rate of 6.4 kilos per hour. 

Table 16 provides estimates of off-farm milling costs of paddy by hand 
mi 11 ers  and by formal sector r ice  mi 11 s .  In general, very 1 i  t t l e  paddy i s  mi 11 ed 
off-farm. Hand millers charge 40.7 FMG per kilogram or 16.6 percent of the 1990 
producer price. Formal sector mills charge 22 FMG per kilogram of paddy, or 9 
percent of the producer price. Hand millers keep on average 24 percent of the 
bran. The remaining 76 percent i s  kept by the household and i s  used primarily 
for  animal feed. 

RICE CONSUMPTION 

Table 17 presents data on the avai labi l i ty  and uses of r ice  within the 
household by survey zone and farm size category for 1990. The paddy production 
and sales figures were converted into r ice  equivalents using a factor of 2/3. 
The ensuing production and sales numbers did n o t  balance with the consumption and 
purchases numbers. The losses and stock change column was created as a residual 
so that  r ice  avai labi l i ty  and uses would balance. 













Small farmers on average were 1 ess  sel f-suff  i c ient  than 1 arge farmers, 
purchasing 24.5 percent of t h e i r  to ta l  consumption, compared t o  only 11.7 percent 
f o r  l a rge  farmers. Small farmers were on average net purchasers of r i c e ,  having 
an average d e f i c i t  of 105 kilograms, or  13.8 percent of to ta l  consumption. Over 
ha1 f the sample of small farmers had r i c e  d e f i c i t s .  Large farmers were large  net 
s e l l e r s  of r i c e ,  with sa les  t ha t  were about 21 percent of t h e i r  to ta l  
consumption. About 33 percent of large farmers had r i c e  d e f i c i t s .  The en t i r e  
sample of 1 arge and small farmers had posi t ive  net sa les ,  a1 though 44 percent had 
r i c e  d e f i c i t s .  

A disaggregation of the sample by survey zone y ie lds  some in teres t ing 
observations. The most s t r i k ing  r e su l t  i s  the  contras t  between the  Eastern and 
the  Central zones. Average sa les  in the East are considerably lower than the 
a l l  survey average, and a l l  farmers are  on average net buyers of r i ce .  The 
farmers in the  Central zone, which encompasses the Plateau and Lac Aloatra, are 
l e s s  s e l f - su f f i c i en t ,  and, on average, are small net s e l l e r s  of r i c e .  Almost 64 
percent of small farmers on the Plateau are in d e f i c i t ,  having t o  purchase over 
128 kilograms of r i c e  per household in 1990, over 17 percent of t h e i r  to ta l  
consumption. Large farmers are net s e l l e r s  of r i c e ,  s e l l  ing on average 260 
kilograms of r i c e ,  22.3 percent of t h e i r  consumption. About 42 percent of 1 arge 
farmers on the Plateau have d e f i c i t s  in r i c e .  

Large farmers in the Northern and Southern zones a l so  stand out. They a lso  
are  large  net s e l l e r s  of r i ce :  Northern large  farmers s e l l  almost as much r i c e  
as they consume. Only 19 percent of northern large  farmers had d e f i c i t s .  Large 
farmers in the southern zone did not have net sa les  t ha t  were as large  (29.3 
percent of consumption); however they were almost a l l  net s e l l e r s  of r i c e .  Only 
1.4 percent of large  farmers had a r i c e  d e f i c i t .  

R I C E  DEMAND PARAMETERS 

Ordinary l e a s t  squares regressions were r u n  on value and quanti ty of r i c e  
consumed per adul t  equivalent (AE) and are presented in Table 18. Consumption 
was regressed on regional dummy variables,  the 1 og of income per adult  equivalent 
(with a squared term), and the log of paddy price. 

Examination of the data revealed tha t  many households had consumption 
f igures  t ha t  were too high in re la t ion  t o  reported income. Ranking households 
by income, i t  was discovered t ha t  the  f i r s t  deci le  had consumption of r i c e  in 
value terms t ha t  was 121 percent of reported household income (Table 19). The 
regression r e su l t s  presented here are  based on a subsample with the  f i r s t  deci le  
dropped from the regression analys is .  

The regression yielded s ign i f i can t  coeff ic ients  f o r  income, pr ice ,  and a 
number of regional dummy var iables .  Income el a s t i c i  t i e s  were calculated and 
range from .226 t o  .238, lower than the estimates presented in AIRD (1984), 
(approximately 0.41). These l a t t e r  estimates were based on expenditures ra ther  







than  incomes and may thus  ove rs ta te  t h e  e l a s t i c i t i e s . '  The c o e f f i c i e n t s  on t h e  
squared income terms i n d i c a t e  t h a t  t h e  income e l a s t i c i t y  f a l l s  as income 
increases.  

The es t imated  p r i c e  e l a s t i c i t i e s  f o r  r i c e  demand a re  -.256 and -.268 f o r  
equa t ion  3 and 4, r e s p e c t i v e l y .  These es t imates  a re  lower  than those repo r ted  
i n  AIRD (1984), shown a t  t h e  bottom o f  Table 18. 

' The Co rne l l  survey made no at tempt  t o  o b t a i n  complete expend i tu re  data, so 
no comparable c a l  c u l  a t i o n  o f  expendi tures i s  presented here. 



4. DETERHINANTS OF SUPPLY RESPONSE 

In this chapter, survey data is used to shed light on the determinants of 
supply response. First, the sample is broken down according to whether the farm 
household produced more, a constant amount, or less rice during the three year 
period 1987188 to l989/9O. Next, survey data on farmers' perceived constraints 
is analyzed for subsamples of 1 arge and small farmers and according to the 
farmers' historical production trends. Finally, the role of fertil izers in 
supply response is explored through regression analysis of yield responsiveness 
to fertilizer and determinants of fertilizer use. 

TRENDS I N  PRODUCTION AND SALES 

Table 20 presents data on price production and sales for the 1987188 to 
1989/90 growing  season^.^ A number of households that did not have production 
data for all three years were dropped from the sample. This table is based on 
702 households that had data for 1988, 1989, and 1990. 

Total area under both irrigated and nonirrigated paddy cultivation rose by 
less than 1 percent during the three years. Irrigated paddy production increased 
about 4 percent during the period, while nonirrigated paddy production fell 13.1 
percent. Total production increased slightly, although production per hectare 
fell. 

Sales prices increased by 4.7 percent between 1987188 and 1989/90, a1 though 
sales quantity decl ined 4.2 percent. Underlying the aggregate trend in sales is 
an 18.1 percent increase in sales of irrigated rice and a 53.2 percent decline 
in sales of nonirrigated rice. 

Table 21 presents the evolution of paddy production and yields by zone and 
farm size category. Yields and production trends follow roughly the same pattern 
for all regions except for the East Coast. Irrigated paddy yields for small 
farmers on the East Coast were only 12.3 kilograms per are in 1989190 compared 
with 16.0-17.3 kilograms per are for the other regions. The difference is even 
more pronounced for large farmers (9.9 kilograms per are versus 14.0-17.2 
kilograms per are). Production of irrigated paddy on the East Coast declined by 
15.5 percent for small farmers (7.9 percent for large farmers) in contrast to 
general ly ri sing trends el sewhere. 

The questionnaire asked for data for a five year period but data for the 
early years was generally of poor quality and is not used in this analysis. 







Table 22 p re sen t s  average paddy production f i g u r e s  by farm s i z e  and growth 
category.  The households used i n  Table 20 were divided i n t o  s i x  ca t egor i e s  
according t o  whether o r  not  production increased,  dec l ined ,  o r  remained the  same 
each y e a r  during t h e  1987188 t o  1989/90 seasons, o r  whether t h e r e  was a  ne t  
increase ,  dec l ine ,  o r  no change during the  period.  

Eighty-two percent  of farmers reported e i t h e r  a  ne t  dec l ine  o r  no n e t  change 
in  product ion.  The average ne t  production increase  of .2 percent  i s  
i n s i g n i f i c a n t ,  and suggests  a  general s tagnat ion .  Farmers t h a t  repor ted  a  ne t  
i nc rease  i n  production experienced a  64.6 percent  increase  between 1988 and 
1990. Those with f a l l i n g  production l e v e l s  saw a dec l ine  of 25.9 percent .  

Production of paddy i s  q u i t e  va r i ab l e  a s  ind ica ted  by t h e  r e l a t i v e l y  high 
percentage of cases  (260 of 702) t h a t  d id  not have year-to-year movements i n  t he  
same d i r e c t i o n .  

FARMERS ' PERCEIVED CONSTRAINTS ON PRODUCTION' 

Table 23 p re sen t s  t h e  responses on the  pr inc ipa l  c o n s t r a i n t s  on increased 
paddy production by survey zone and by farm s i z e  category;  The general pa t t e rn  
i s  t h a t  a  l ack  of land ,  a  lack  of inputs ,  and a  lack  of money t o  buy them, a s  
well a s  o t h e r  f a c t o r s  ( e s p e c i a l l y  bad weather) a r e  t h e  most important 
c o n s t r a i n t s .  A s l i g h t l y  l a r g e r  percentage of small farmers c i t e d  l a c k  of  land,  
while p ropor t iona te ly  more l a r g e  farmers c i t e d  l ack  of  inputs .  Only 27 percent  
of  t h e  e n t i r e  sample c i t e d  high l abo r  cos t s .  Very few farmers c i t e d  r e l a t i v e  
p r o f i t a b i l i t y  of  o t h e r  crops o r  an i n a b i l i t y  t o  s e l l  a s  major c o n s t r a i n t s  on 
increased  paddy production. 

REGIONAL DIFFERENCES 

Breaking t h e  sample down by survey zone provides g r e a t e r  i n s i g h t  i n t o  t h e  
regional  v a r i a t i o n s  i n  t h e  sample. Lack of  a r ab le  land i s  t h e  most-commonly 
c i t e d  c o n s t r a i n t  i n  a l l  regions except t h e  South, where i t  was c i t e d  by only 41.5 
percent  of  small farmers and 31.5 percent  of 1  arge farmers.  Shortage of 1  and was 
most o f t en  mentioned by farmers in  t h e  East (71.4 percent ) .  Lack of inputs  i s  
perceived a s  a  major c o n s t r a i n t  by more than ha1 f  t he  farmers only i n  t h e  Center 
(70.0 percent )  and South (62.7 percent ) .  In t h e  South, however, t h i s  c o n s t r a i n t  
i s  f e l t  more by l a r g e  farmers (75.3 percent)  than small farmers (45.3 percent ) .  

' The fol lowing t h r e e  sec t ions  represent  c o n s t r a i n t s  on paddy production a s  
perceived by farmers .  As pointed out by an anonymous reviewer,  t hese  r e s u l t s  
should be i n t e r p r e t e d  with caut ion s ince  c o n s t r a i n t s  may vary by . season. 
Moreover, some farmers may t a i l o r  t h e i r  responses i n  hopes of e l i c i t i n g  
a s s i  s t ance  from government programs. Nevertheless,  t h e  au thors  be1 ieve  t h e  
farmers '  responses provide much useful information t h a t  can complement (but  not 
s u b s t i t u t e  f o r )  f u r t h e r  farming systems analyses .  







In the North, only one-quarter of the farmers consider lack of inputs t o  be a 
major constraint.  

High labor costs were cited much less  often by farmers on the densely 
populated Center (Plateau) region than in other areas (18.5  percent compared with 
40.8 percent in the East region). Other crops were considered more profitable 
by a large percentage of farmers only among large farmers in the North (42.9 
percent), and small and large farmers on the Plateau (25.7 and 26.1  percent, 
respectively). Marketing constraints appear to  be important only in South where 
47.2 percent of small farmers stated that they were not able to  se l l  the i r  
harvested quantity. 

FARMER RESPONSE BY SIZE AND PRODUCTION TREND 

Tables 24 through 27 provide cross-tabulations of households in the various 
s ize and growth categories introduced in Table 22 with the constraints on 
increased production discussed in Table 23. The sample includes only the 702 
households with production figures for  the three years. A similar exercise was 
also conducted on a subsample that  excluded a l l  nonirrigated paddy production, 
since non-irrigated production has fallen primarily due to  poor weather. The 
resul ts  are presented in Appendix Tables 2a-2d. 

Table 24 shows few differences between the responses of large and small 
farmers. Over 50 percent of a l l  farmers c i t e  a lack of arable land and a lack 
of inputs as the primary constraints. Table 25 shows the frequencies of the 
various constraints by growth category. All of the Chi-squares are significant 
save for  the f i r s t  type of constraint. Fifty percent or more of a l l  farmers 
cited lack of arable land. The high cost of labor i s  also important, and i s  
higher for  "increasing" farmers (48 percent) than for "declining" or "stagnant" 
farmers. More increasing farmers could not sel l  the i r  harvests than could the 
other farmers. The prof i tab i l i ty  of other crops was a less  significant 
constraint on increased paddy production for  increasing farmers than i t  was for 
the farmers in the other categories. 

Declining farmers saw a lack of inputs and of the means to  buy them, and 
other weather related factors as the main obstacles. High labor costs are less  
constraining for declining farmers than for t h e  other categories of farmers. 

Tables 26 and 27 present constraints by growth category for small and large 
farmers. Small farmers a l l  c i t e  a lack of arable land as the main constraint; 
however, the Chi-square coefficient i s  not s t a t i s t i ca l ly  significant.  A lack of 
inputs i s  c i ted by a l l  three growth category groups, with those experiencing no 
change reporting t h i s  obstacle most frequently. Relative to  the other groups, 
increasing farmers saw inputs as less  of a problem. Lack of means to  buy inputs 
was also frequently ci ted,  although the Chi-square i s  not significant.  Very few 
small farmers were unable t o  sel l  a l l  of the i r  crops, b u t  increasing farmers had 
a l i t t l e  more d i f f icu l ty  finding buyers than did nonincreasing ones. Farmers 
whose production did n o t  change said that the re1 atively greater profi tabi l i ty  











of other crops was a constraint in 22 percent of the cases, compared to 8.3 and 
12.4 percent for increasing and decl i ni ng farmers, respectively. 

There are significant differences between those large farmers whose 
production increased and those whose production decreased. Large increasing 
farmers view the high cost of labor, a lack of arable land, and other factors as 
major constraints, and give relatively less importance (in terms of all 
constraints within the growth category and relative to the importance given by 
other growth categories) to a lack of inputs, or the means to buy them. 
Relatively more increasing farmers experienced an inability to sell their 
harvest. Farmers with decl ining production saw a lack of inputs and the means 
to buy inputs as major constraints, but saw a lack of arable land and the high 
cost of labor as relatively unimportant constraints. Farmers with unchanged 
production had responses that fell in between those of increasing and decl ining 
farmers. The most frequently cited constraints were lack of inputs and a lack 
of arable 1 and. 

FERTILIZER RESPONSE IN PADDY PRODUCTION 

We undertook a prel iminary investigation on the re1 at ionship between rice 
yields on irrigated 1 and and ferti 1 i zer use. Paddy yields per are were regressed 
on organic and chemical fertilizer use per are, squared fertil izer use variables 
and an interaction term of organic fertilizer use times chemical fertilizer use. 
Dummy variables for all but one f ivondranana were added to the equation to 
account for regional factors and other fixed effects that may influence yields. 
The inclusion of the dummy regional variables was found to be statistically 
significant for a1 1 regressions using an F-test. Regional differences thus are 
an important factor in determining yields. In addition to regressions using the 
entire sample, the regressions were also run for subsamples of small farmers and 
1 arge farmers. 

Regressions 1 through 3 in Table 28 include only levels of use of chemical 
and organic fertil izer as explanatory variables (apart from the constant and 
regional dummy vari abl es) . Marginal (and average) yield response per unit of 
chemical fertilizer is 3.59 for large farms, 7.00 for small farms, and 6.25 for 
all farms together. The marginal (and average) yield response for organic 
fertilizer on all farms is 0.032 kilograms of paddy per kilogram of organic 
fertilizer. 

Regressions 4 through 6 include squared terms and an interaction term 
(chemical fertilizer use times organic fertilizer use). Among the fertilizer 
variables, only the interaction term is significant for small farmers (Equation 
5). Measured at their mean level of organic fertilizer use (2,286 kilograms per 
hectare), the marginal yield response for small farmers who use chemical 
fertilizer is 5.41 kilograms of paddy per kilogram of organic fertilizer. For 
1 arge farmers, only the squared term for mineral fertil izer is significantly 
different from zero. At the mean level of chemical fertilizer use for large 
farmers who use chemical fertil izer (62.4 kilograms per hectare), the marginal 
yield response is 3.27. For the sample as a whole, among the fertilizer 







variables only the interaction term is significantly different from zero. At the 
mean 1 eve1 of organic fertil i zer use (1,992 ki lograms per hectare), the marginal 
yield response for farmers who use fertilizer is 3.09. 

Using the average prices of paddy and chemical fertilizer obtained in the 
survey of 240 and 457 FMG per kilo, respectively, the value of the marginal 
product of rice per FMG of fertilizer used ranges from 1.6 to 2.8 FMG, based on 
the results of regressions 4 through 6. The implication is that, for farmers who 
currently use fertilizer, fertilizer use is profitable at the margin. The 
incentives for fertilizer use are not large compared with other countries, as 
will be discussed in the concluding chapter. 

DETERMINANTS OF FERTILIZER USE 

Regressions were also run in an attempt to understand the determinants of 
fertilizer use. Probit regressions were run first to ascertain what factors 
affected the decision to use fertilizer. Tobit regressions were then run to find 
the correlation between fertilizer use per are, for those that use fertilizer, 
and the various independent variables. 

Tables 29 and 30 present the regression results from the Probit and Tobit 
models for chemical and organic fertilizer use, respectively. In the Probit 
models, the dependent variable is a dummy variable for whether or not the farmer 
uses chemical (organic) fertilizer. The independent variables are the proportion 
of farmers in the f ivondranana using chemical (organic) ferti 1 izers,' the number 
of cattle owned,g irrigated rice area, and dummy variables for highest level of 
education - primary, secondary, or tertiary - attained by the head of the 
household. 

The results in Table 29 show that chemical fertilizer use is highly 
correlated with the proportion of farmers within the region that use chemical 
fertilizer, suggesting the importance of local variations in agro-climatic and 
microlevel factors, such as the quality of water control in an irrigated 
perimeter and possibly the participation of a region in a government fertilizer 
promotion program. (Recall that ferti 1 izer use is 1 imited to four regions on the 
Plateau, Table 7.) The Probit regressions also show that, ceteris paribus, 
farmers with a primary education are more 1 i kely to use chemical fertilizers, 
although the coefficient is significantly different from zero only at the 85 
percent confidence level. Plot size is also correlated with fertilizer use. 

' This variable is calculated for each farmer as the ratio of the number of 
farmers using fertilizer to the total number of farmers in the fivondranana, 
excluding the farmer himself. 

The number of cattle owned indicates wealth. Current period income per 
capita is not used since it is endogenous, being determined in part by fertilizer 
use. 









The T o b i t  r e g r e s s i o n s  show t h a t  t h e  r e g i o n a l  v a r i a b l e  i s  aga in  s i g n i f i c a n t  
i n  d e t e r m i n i n g  how much f e r t i l i z e r  i s  used.  The number o f  c a t t l e  possessed by 
t h e  household ( a  measure o f  wea l th )  and a t t a i n m e n t  of  primary educa t ion  a r e  a l s o  
s i g n i f i c a n t  e x p l a n a t o r y  v a r i a b l e s ,  w h i l e  secondary and t e r t i a r y  educa t iona l  
a t t a i n m e n t  c o n t r i b u t e  l i t t l e  t o  e x p l a i n i n g  t h e  q u a n t i t y  o f  f e r t i l i z e r  used.'' 
I r r i g a t e d  paddy a r e a  and t o t a l  p l o t  a r e a  a r e  n o t  s i g n i f i c a n t .  Unfor tuna te ly ,  t h e  
R-squared v a l u e s  a r e  ve ry  s m a l l ,  about  one p e r c e n t  o f  t h e  v a r i a t i o n  i n  f e r t i l i z e r  
use  p e r  a r e  i s  " e x p l a i n e d "  by t h e  independent  v a r i a b l e s .  

The P r o b i t  and T o b i t  r e g r e s s i o n s  f o r  o r g a n i c  f e r t i l i z e r  produce b e t t e r  
r e s u l t s  (Tab1 e  3 0 ) .  Almost a1 1  t h e  independent  v a r i a b l e s  have s t a t i s t i c a l l y  
s i g n i f i c a n t  c o e f f i c i e n t s ,  w i t h  t h e  e x c e p t i o n  o f  i r r i g a t e d  paddy a r e a ,  p l o t  s i z e ,  
and secondary  and t e r t i a r y  e d u c a t i o n .  The p r o b a b i l i t y  o f  o r g a n i c  f e r t i l i z e r  use 
i n c r e a s e s  f o r  eve ry  head o f  c a t t l e  owned. S u r p r i s i n g l y ,  t h o s e  f a r m e r s  who have 
some t e r t i a r y  e d u c a t i o n  a r e  more 1  i  ke ly  t o  use o r g a n i c  f e r t i l i z e r  on t h e i r  paddy 
f i e l d s .  The e x p l a n a t o r y  power o f  t h e  T o b i t  r e g r e s s i o n ,  a s  measured by the 
a d j u s t e d  R-squared v a l u e ,  i s  s t i l l  low (on ly  0 . 0 6 ) .  

lo P l a c e  (1991) f i n d s  t h a t  chemical f e r t i l i z e r  use i n  t h e  Cen t ra l  Highlands i s  
p o s i t i v e l y  c o r r e l a t e d  t o  t h e  age o f  t h e  household head and t o  t o t a l  household 
wea l th .  



5. CONCLUSION 

Given t h e  impor tan t  r o l e  o f  r i c e  i n  r u r a l  p roduc t ion  and consumption i n  
Madagascar, t h e  ser ious  macroeconomic and sec to ra l  c r i s e s  and t h e  subsequent 
re fo rms o f  r i c e  p o l i c i e s  had impor tan t  consequences f o r  t h e  r u r a l  popu la t ion ,  
e s p e c i a l l y  f o r  poor farmers.  The pr imary o b j e c t i v e  o f  t h e  r i c e  p o l i c y  reforms, 
apa r t  f rom reduc ing  government subs id ies  and r i c e  impor ts ,  was t o  boost  domestic 
r i c e  p roduc t ion .  

Rice market ing was 1 i bera l  i zed i n December 1986, b u t  aggregate r i c e  
p roduc t i on  has n o t  increased s u b s t a n t i a l l y :  o n l y  8  percen t  between 1986 and 
1990. Popu la t ion  d u r i n g  t h a t  same pe r i od  increased by almost 11 percent,  
r e s u l t i n g  i n  a  d e c l i n e  i n  pe r  c a p i t a  p roduc t ion .  As impor ts  have themselves 
f a l l e n  s i nce  1986, pe r  c a p i t a  a v a i l a b i l  i t y  has dec l  ined  by about 8  percent .  The 
d i s a p p o i n t i n g  supply  response suggests t h a t  o t h e r  impor tan t  c o n s t r a i n t s  remain 
which were n o t  f u l l y  addressed by t h e  r i c e  p o l i c y  reforms. 

Farmersy own assessments o f  t h e i r  c o n s t r a i n t s  on r i c e  p roduc t ion  va r i ed  by 
farm s i z e  and growth ca tegory  ( p o s i t i v e  o r  nega t i ve  three-year  t r e n d  i n  
p roduc t i on ) .  Large farmers w i t h  p o s i t i v e  p roduc t ion  t r ends  a re  cons t ra ined  by 
h i g h  1 abor cos t s  and a 1 ack o f  a rab le  land.  One q u a r t e r  o f  these farmers a1 so 
repo r ted  i n a b i l i t y  t o  s e l l  t h e i r  ou tpu t  as an impor tan t  c o n s t r a i n t ,  imp l y i ng  t h a t  
marke t ing  problems remain d e s p i t e  t h e  l i b e r a l i z a t i o n .  Large farmers w i t h  
d e c l i n i n g  p roduc t i on  t r ends  c i t e  a  l a c k  o f  i n p u t s  and o f  t h e  means t o  buy i n p u t s  
as t h e  most impor tan t  c o n s t r a i n t s .  

No s i g n i f i c a n t  d i f f e r e n c e s  were found i n  t h e  responses o f  small farmers 
across growth category.  Lack o f  a rab le  1 and was c o n s i s t e n t l y  c i t e d  as t h e  main 
c o n s t r a i n t  among a l l  smal l  farmers.  Lack o f  i n p u t s  and o f  t h e  means t o  buy 
i n p u t s  a re  a l s o  impor tan t  c o n s t r a i n t s  f o r  o n l y  about h a l f  o f  small farmers. The 
o t h e r  ha1 f o f  t h e  smal l  farmers d i d  n o t  cons ider  1 ack o f  i n p u t s  o r  t h e  means t o  
purchase them as major c o n s t r a i n t s ,  y e t  f e r t i l i z e r  use among small farmers i s  
ve ry  low and i s  1  i m i t e d  t o  t h e  h i gh  p l a teau  r e g i o n  o f  t h e  coun t ry  ( o n l y  7  percent  
o f  smal l  farmers used more than 5 k i lograms o f  chemical f e r t i l i z e r  per  hectare 
on t h e i r  r i c e  paddies.) 

Technica l  recommended doses o f  f e r t i l i z e r  on paddy a re  300 k i lograms per  
hec ta re  o f  N-P-K (11-22-16) and 66 k i lograms o f  urea (P r i ce  Waterhouse n.d.). 
N a t i o n a l l y ,  f e r t i l i z e r  use on paddy i n  1987 was o n l y  2  percent  o f  t h e  recommended 
dose of f e r t i l i z e r  (about 7.3 k i lograms per  hec ta re ) .  The present  survey f i n d s  
a s i m i l a r  gap between recommended and ac tua l  f e r t i l i z e r  use ( r epo r ted  f e r t i l i z e r  
use was o n l y  6.0 k i lograms per  hectare.)  

One reason f o r  t h e  l a c k  o f  demand f o r  f e r t i l i z e r  by smal l  farmers may be low 
p r o d u c t i v i t y  o f  f e r t i l i z e r  g i ven  t h e  a v a i l a b l e  r i c e  v a r i e t i e s ,  water  c o n t r o l ,  



soil types, and other agronomic factors. A positive yield response to fertil izer 
use on irrigated land was found for small farmers in the sample, but only when 
combined with organic fertilizer. These results are consistent with agronomic 
considerations that without organic material, chemical fertil izer use can lead 
to soil compaction and other problems" (Fuji saka unpubl i shed; Place 1991). 
Regression analysis of yields on irrigated land for large farmers that do use 
fertilizer indicates a positive response to fertilizer use: 3.3 to 3.6 kilograms 
of additional paddy yield per kilogram of fertil izer. This fertil izer response 
is about 30 percent less than the fertilizer response in the Ministry of 
Agriculture cost-budgets (4.78 ki 1 ogram increase in paddy yield per ki 1 ogram of 
fertilizer when fertilizer use is increased from 0 to 366 kilograms per 
hectare) .I2 The mean level of fertilizer use among large farmers in the sample 
who use fertilizer is only 73 kilograms per hectare.13 

At 1990 prices, the ratio of marginal revenue to marginal cost for 
fertilizer applied to paddy on irrigated land in the Madagascar sample is 1.8 
(Table 31). By comparison, the marginal benefit-cost ratio in southern Asia in 
the mid-1980s, when fertilizer use on paddy was much higher,'' was about 9.2. 
The re1 ative price of fertil izer to paddy was only a secondary factor underlying 
the difference in incentives. Subsidizing ferti 1 izer and so increasing the 
paddylfertil izer price ratio to 1-15 as in southern Asia in the mid-1980s, would 
raise the marginal benefi t-cost ratio to only 3.8. The change in relative prices 
would still leave Madagascar's cost-benefit ratio at only 41 percent of the 
average for southern Asi a. 

The gap between yield responsiveness to fertilizer in southern Asia and in 
Madagascar is more important. In southern Asia, the yield response of improved 
rice varieties is about 8.0 kilograms of paddy per kilogram of fertil izer (urea). 
Even with the higher yield response in the Ministry of Agriculture cost budgets 
(4.78 kilograms of paddy per kilogram of fertilizer), the marginal benefit-cost 
ratio at the 1990 paddylfertilizer price ratio is only 2.56. At the same price 
ratio, but with the South Asia yield response, the marginal benefit-cost ratio 
jumps to 4.29. 

" Fuji saka (unpubl i shed) reports that farmers claim that chemical fertil izer 
use makes the top soils shallower and harder, and less fertile. Place (1991) 
indicates that most farmers who use chemical fertilizers also use organic 
fertilizer. Farmers who use chemical fertilizer during the off-season on cash 
crops use organic fertilizer during the rainy season to restore soil fertility. 

l2 300 kilograms per hectare of N-P-K (11-22-16) and 66 kilograms per hectare 
of urea (Price Waterhouse n.d.). 

l3 The mean level of fertil izer use is calculated for a subsamp 
using fertilizer. 

'' Fertil izer appl ication per hectare in Indonesia is about 127 
Bumb (1990). 

of 27 farmers 

i 1 ograms. See 





The 1 ow yield responses and weak economic incentives for fert i 1 izer use 
outlined above help explain why half of the small farmers do not consider lack 
of purchased inputs to be a major constraint. Lack of information about current 
fertilizer practices may be especially important in areas other than the high 
plateau as well. The lack of reported fertil izer use in many regions could well 
be due to a lack of demand arising from the ineffectiveness of fertilizer in 
these ecologies. Higher risks associated with fertilizer inputs (and improved 
seeds) and poor extension systems are also factors limiting improvements in 
yields (AIRD 1991). 

The relatively infrequent use of credit reported in the survey might 
otherwise suggest that credit constraints were important in limiting fertilizer 
use. Yet when small farmers do borrow, the funds are used to finance immediate 
consumption, rather than to purchase modern inputs. High cost of credit could 
discourage borrowing except for emergency consumption needs. However, Place 
(1991) notes that farmers on the Plateau are able to obtain the resources to use 
fert i 1 i zer on potatoes and other off-season crops. l 5  

In the wake of the price and trade liberalization undertaken in the mid- 
1980s, rice marketing problems do not seem to be the most important constraints 
on Madagascar's rice production. Some rice marketing problems remain, 
particularly for a number of farmers who reported increasing production and for 
small farmers in the South, but more direct constraints on rice production now 
seem paramount. 

Land constraints are still the most important constraint countrywide, 
especially for small farmers on the East Coast and Plateau, making yield- 
augmenting technology critical for increased production. Unfortunately, the 
evidence suggests that the yield-responsiveness to increased fertilizer use on 
irrigated land is still somewhat low for many farmers. Off the Plateau, many 
small farmers do not consider the lack of inputs a major constraint on production 
even though their input use is very low. More effort in research and extension 
is needed to develop and disseminate new technologies suited for various rice 
ecologies. Other problems such as inadequate water control may require 
investments in the rehabilitation of small irrigated perimeters before higher 
input technology is profi tab1 e. Marketing reforms have been an important first 
step in increasing rice production in Madagascar; the remaining agronomic 
constraints cannot be ignored if the country is to maintain or increase per 
capita rice production in the coming decades. 

l5 He concludes that farmers are not willing to make large expenditures on 
inputs for crops, such as rice, that do not themselves provide cash revenues. 





APPENDIX 2 

CROSS-TABULATIONS OF CONSTRAINTS AND S IZE  AND GROWTH CATEGORIES - 
IRRIGATED PADDY PRODUCERS ONLY 

Tex t  Tables 23 through 26 were rep1 i c a t e d  based on a sample t h a t  inc luded  
farmers produc ing o n l y  i r r i g a t e d  paddy. There were 517 observat ions,  315 o f  
which were smal l  farmers.  Over h a l f  o f  t h e  sample (307) r epo r ted  no change i n  
p roduc t ion ,  and 60 percen t  o f  those were smal l  farmers.  

As Appendix Tables 2.1 through 2.4 show t h e  r e s u l t s  a re  e s s e n t i a l l y  t he  
same. Table 2.4 i s  t h e  excep t ion  i n  t h a t  t h e  Chi-square r e s u l t s  a re  no l onge r  
s i g n i f i c a n t  f o r  l a c k  o f  a rab le  l a n d  and l a c k  o f  means t o  buy i npu t s .  
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