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EXECUTIVE SUMMARY 

For  more than  a  decade, Malawi has exper ienced slow economic growth. The 
smal l  ho lde r  a g r i c u l t u r e  subsector,  which employs t h e  vas t  m a j o r i t y  o f  t he  
popu la t ion ,  has been stagnant,  w h i l e  t h e  popu la t i on  o f  t h e  coun t ry  has grown a t  
a  r a t e  o f  over  3 percen t  pe r  year .  Pover ty  i s  pervas ive  i n  Malawi, w i t h  low 
incomes, h i gh  i n f a n t  and c h i l d  m o r t a l i t y ,  h i g h  r a t e s  o f  m a l n u t r i t i o n ,  low l i f e  
expectancy, and low 1  i t e r a c y  l e v e l s .  A  s t r a t e g y  i s  needed t o  r e s t o r e  growth t o  
t h e  Ma1 awi an economy and ensure t h a t  t h e  b e n e f i t s  o f  t h e  growth are d i s t r i b u t e d  
i n  a  way t h a t  w i l l  address t h e  severe pover ty  which cha rac te r i zes  Malawi. 

There have r e c e n t l y  been quest ions from some quar te rs  about the  
appropr ia teness o f  an a g r i c u l  ture-1 ed development s t r a t e g y  f o r  Ma1 awi . High 
popu la t i on  p ressure  on a rab le  1  and and a  weak reco rd  i n  promoting a g r i c u l t u r a l  
i n t e n s i f i c a t i o n  i n  t h e  sma l lho lder  subsector a re  c i t e d  as t h e  main reasons f o r  
1  ooking f o r  a1 t e r n a t i  ve sources o f  economic growth. However, t h e  i n d u s t r i a l  and 
s e r v i c e  sec to r s  o f  t h e  Malawian economy, bo th  formal and i n fo rma l ,  are very  
smal l ,  e s p e c i a l l y  i n  r u r a l  areas where t h e  b u l k  o f  t he  popu la t i on  l i v e s .  Even 
i f  t h e  r u r a l  i n f o rma l  economy doubled i n  s i z e  every year  - a growth r a t e  f a r  i n  
excess o f  any exper ienced p r e v i o u s l y  i n  Malawi - t h e  c o n t r i b u t i o n  t o  o v e r a l l  
economic growth would b a r e l y  keep pace w i t h  popu la t i on  growth. Thus, i n  t h e  
s h o r t  te rm Ma1 awi has 1 i t t l e  cho ice  b u t  t o  f o l l o w  an a g r i c u l  ture-1 ed development 
s t r a tegy .  As between 80 and 90 percen t  o f  t h e  popu la t i on  are small ho lder  
farmers, i t  i s  o n l y  sens ib l e  t h a t  a  growth s t r a t e g y  be o r i e n t e d  toward them. 
Th i s  should be complemented by po l  i c i e s  t o  r e i n f o r c e  1  inkages between farm and 
nonfarm sec to r s  and promote nonagr icu l  t u r a l  employment t o  he1 p  absorb the  r a p i d  
growth i n  t h e  l a b o r  f o r c e  t h a t  accompanies r a p i d  popu la t i on  growth. 

Small ho lders  a re  n o t  a  homogenous group. They have d i f f e r e n t  needs, and, 
more i m p o r t a n t l , ~  they  have d i f f e r e n t  c o n s t r a i n t s  and d i f f e r e n t  c a p a c i t i e s  t o  
respond t o  o p p o r t u n i t i e s .  Hyb r i d  maize i s  an example - it has been a  successful  
c ropp ing  o p t i o n  f o r  those who can undertake it, b u t  adopt ion has been extremely 
1  i m i  t e d  because o f  va r i ous  c o n s t r a i n t s  on smal l  ho lde r  farmers.  There i s  a  need 
t o  a l l e v i a t e  those c o n s t r a i n t s  t h a t  can be eased, such as c r e d i t ,  and design 
p o l i c i e s  t o  t ake  account o f  c o n s t r a i n t s  t h a t  w i l l  i n e v i t a b l y  p e r s i s t ,  such as 
1  abor shortages i n  femal e-headed households and 1  and shortages f o r  most 
households. I n  t h i s  paper t h e  d i v e r s i t y  t h a t  e x i s t s  among small ho lder  households 
i s  recognized, and a t ypo logy  o f  small ho lde r  households i s  developed based upon 
t h e  s i z e  o f  t h e  area c u l t i v a t e d  and t h e  reg ion  o f  t h e  coun t ry .  Th i s  t ypo logy  i s  
used i n  t h e  subsequent ana l ys i s  t o  analyze t h e  e f f e c t s  o f  d i f f e r e n t  po l  i c i e s  on 
d i f f e r e n t  t ypes  o f  smal lho lders .  

Th i s  paper examines t h e  farm- leve l  and n a t i o n a l - l e v e l  e f f e c t s  o f  a  
smal l  holder-based growth s t r a t e g y  t h a t  has f o u r  major  components: f l  i n t  h y b r i d  
maize, b u r l  ey tobacco, ag ro fo res t r y ,  and se l  f-i nocul  a t i  ng soybeans. A1 1  can 
c o n t r i b u t e  t o  smal l  ho lde r  incomes and economic growth, b u t  t h e  f i r s t  two have t he  



advantage o f  being a t t a i n a b l e  i n  the  very near term. The l a t t e r  two, on the 
o ther  hand, w i l l  r e q u i r e  longer ges ta t i on  periods, b u t  have the  advantage o f  
being geared espec ia l l y  toward the  needs o f  resource-poor households. 

The development o f  f l i n t  h y b r i d  maize v a r i e t i e s  MH17 and MH18 overcomes one 
o f  the  c r i t i c a l  obstac les t h a t  has hindered adoption o f  hyb r id  maize t o  date: the 
poor processing and storage c h a r a c t e r i s t i c s  o f  the  o lde r  dent hybr ids.  The 
f l i n t i e r  v a r i e t i e s  have consumption c h a r a c t e r i s t i c s  t h a t  are c loser  t o  the 
p re fe r red  l o c a l  v a r i e t i e s ,  bu t  are capable o f  y i e l d s  on a l e v e l  w i t h  the  dent 
hybr ids.  While the  p o t e n t i a l  appeal o f  these seeds i s  obvious, i t  i s  no t  
poss ib le  f o r  most households t o  acquire the  seeds and recommended f e r t i  1  i z e r  
w i thou t  a subs tan t i a l  i n f u s i o n  o f  funds t o  purchase the  inputs .  Thus, c r e d i t  
would have t o  be expanded. Furthermore, extension e f f o r t s  would have t o  be 
expanded t o  reach the  m a j o r i t y  o f  smal lholder farmers who have had l i t t l e  o r  no 
contac t  w i t h  the  extension system. I n  add i t i on  t o  expanded outreach, adapt ive 
research and extension w i l l  need t o  develop and d e l i v e r  more s i t e - s p e c i f i c  
recommendations than has been the  case i n  the  past.  

Even i f  adequate i npu t  suppl i es ,  c r e d i t ,  and extension are provided and 
f l  i n t  hybr ids  are  adopted, small ho lders operat ing on one-ha1 f hectare o r  less  
w i l l  s t i l l  n o t  be able both t o  repay i npu t  loans and r e t a i n  s u f f i c i e n t  maize 
suppl ies t o  meet household food requirements u n t i l  t he  next harvest.  For these 
households the  need t o  improve land and l abo r  p r o d u c t i v i t y  goes beyond the  
oppor tun i t i es  presented by f l i n t  hyb r id  maize. These small holders, and 
smal lholders i n  general,  r e q u i r e  greater  oppor tun i t i es  t o  grow h igh  value cash 
crops, which o f f e r  t he  h ighest  re tu rns  t o  land and l abo r  inputs .  The strong 
growth i n  t h e  es ta te  a g r i c u l t u r e  subsector dur ing  the  past  decade has l a r g e l y  
been b u i l t  on expanding product ion and exports o f  bu r ley  tobacco. U n t i l  1990 the 
growing o f  bu r ley  tobacco was the  exc lus ive  p r i v i l e g e  o f  estates, and since then 
smal lholders have on ly  been granted bur ley  l i censes on an extremely 1 im i ted  
basis.  A1 though the  i npu ts  a re  expensive, bur ley  tobacco has a t  l e a s t  f ou r  major 
advantages over o ther  cash crops. F i r s t ,  Ma1 awi's exports o f  t he  crop have been 
growing r a p i d l y ,  so increased a1 1 ocat ions o f  bur ley  tobacco quotas t o  
small ho lders can come from a growing "p ie" ;  es ta te  product ion l e v e l s  can cont inue 
t o  grow alongside a growing small ho lder  share. Second, t he  payof f  i s  quick 
r e l a t i v e  t o  crops such as tea  and cof fee.  Third, there  are r e l a t i v e l y  few areas 
i n  t h e  count ry  t h a t  are no t  s u i t a b l e  f o r  bur ley  tobacco product ion.  Fourth, 
b u r l  ey requ i res  a much lower c a p i t a l  out1 ay f o r  product ion i n f r a s t r u c t u r e  than 
f l  ue-cured tobacco. 

It i s  t h i s  l a s t  f ea tu re  t h a t  makes i t easy t o  scale down bu r ley  tobacco 
product ion t o  1 eve1 s appropri  a te  f o r  small ho lder  condi t ions.  With a quota 
a1 l o c a t i o n  o f  on l y  150 ki lograms o f  bur ley  l e a f ,  a  small ho lder  household could 
grow b u r l  ey on a one-tenth hectare micropl  o t .  The household would s t i l l  be able 
t o  p r a c t i c e  t h e  recommended one-in-four r o t a t i o n  t o  avoid pest i n f e s t a t i o n ,  would 
probably be ab le  t o  meet a1 1 o r  most o f  the  crop 's  l abo r  requirements from fam i l y  
1 abor, and grow t h e  usual food crops on the  remainder o f  t he  a v a i l  able 1 and. I n  
f a c t ,  t he  p o t e n t i a l  p r o f i t s  from bu r ley  tobacco are such t h a t  a household should 
be able t o  repay loans f o r  bur ley  inputs  and have funds avai 1 able t o  he1 p f inance 
the  adopt ion o f  f l i n t  hyb r id  maize. 

Malawi has one o f  t he  h ighest  nitrogen:maize p r i c e  r a t i o s  i n  the  world, 
which has i n h i b i t e d  the  adopt ion o f  f e r t i l i z e r  and hyb r id  maize. This has l e d  
i n  t u r n  t o  low p r o d u c t i v i t y  o f  land and labor ,  and d e c l i n i n g  s o i l  f e r t i l i t y  



throughout the country. Research in Ma1 awi , and el sewhere, has demonstrated the 
beneficial effects  of including leguminous trees o r  hedge crops in the 
smallholder farming system, providing a source of cheap nitrogen for  crops such 
as maize, as well as producing useful fuel and fodder by-products. Besides 
nitrogen, the t rees  and hedges add organic matter to  the so i l ,  thus improving 
soil  structure and inhibiting soil  erosion, a problem that has accelerated in 
Malawi along with expansion onto marginal lands due t o  pressure from population 
growth and es ta te  expansion. With vigorous research and extension, the use of 
agroforestry practices can be increased, providing inexpensive nitrogen to 
resource-poor farmers and helping t o  preserve Ma1 awi ' s most important natural 
resource: the f e r t i l i t y  of i t s  so i l .  

An important recent technological breakthrough i s  the development of 
soybeans that  do not require the application of inoculant a t  planting. The 
Magoye variety i s  self-inoculating, making i t  useful t o  a wider range of farmers. 
Like a l l  legumes, soybeans f i x  free nitrogen from the a i r  in the so i l ,  so that 
i t  i s  avai 1 able for  the next crop grown on that plot.  Soybeans are a1 so one of ' 

the few crops in Malawi that  can produce as many calories per hectare as maize 
or cassava. Additionally, soybeans can be added t o  maize porridge t o  make an 
excellent weaning food, because soybeans are calorie-dense. Thus, i t  i s  easier 
for infants and children to  receive sufficient calories from soybean enriched 
porridge, or Likuni phala, t h a n  i t  i s  from a simple bulky starchy staple such as 
regul a r  maize porridge. 

A se t  of l inear  programming ( L P )  models was developed t o  explore the effects 
that active promotion of th i s  four-component smallholder strategy would have on 
small holder households, and more general ly on the small holder agriculture 
subsector. The models are designed t o  maximize total  income from farming and 
casual off-farm employment, with an adjustment for  purchases of maize t o  meet 
househol d food requirements. The model i ncl udes a1 1 of the major small holder 
crops, and disaggregates maize production by variety ( local ,  dent hybrid, and 
f l i n t  hybrid) and f e r t i l i z e r  application (no f e r t i l i z e r ,  inorganic f e r t i l i z e r  
only, organic f e r t i l i z e r  only, inorganic and organic together). The model 
incorporates r i sk  by including a "safety-first" constraint, which requires 
households t o  meet food consumption requirements, e i ther  from own product ion or 
from market purchases of maize. The model also expl ici t ly  includes on-farm and 
off-farm 1 abor a1 1 ocati on, a feature negl ected in most earl i e r  1 inear programming 
models for Ma1 awi , capturing the effects  of household members' a1 location of 
the i r  1 abor time between work in the i r  gardens and 1 imi ted wage employment. 
Credit use i s  permitted up t o  a level specified for each simulation, although 
households may choose n o t  to  borrow the fu l l  amount available. 

The LP models were calibrated by comparing results with actual outcomes for 
the 1990/91 season, and then used to  simulate the effects of three different 
pol icy scenarios for the 2002/03 agricultural season. The ten-year time horizon 
was used in l ight  of the time lag for investments t o  be made, new policies to  
take ef fec t ,  and extension messages t o  be developed and adopted. The real ism of 
the projections was enhanced by including projected changes in population and 
average landholding sizes in the simulations. 

Three policy scenarios were considered. The f i r s t  was a continuation of 
present policies,  or essentially an extrapolation of recent trends i n  the 
smallholder subsector. This included continued growth in hybrid adoption, 
f e r t i l i z e r  use, and credi t ,  along with continued slow growth in the allocation 



of burley tobacco licenses to smallholders. In this scenario it was assumed that 
the four components discussed above would play a minor role, their adoption 
restricted by limited in.vestments in the necessary research and institutional 
development to support them. For example, in this scenario adoption of flint 
hybrid maize is assumed to be 1 imited by insufficient multiplication of the seed, 
while smallholder burley tobacco production is constrained by meager quota 
a1 1 ocations to the subsector. 

The second policy scenario in the simulations describes an environment of 
pol icy reform. In this scenario small holder burl ey tobacco production i s a1 1 owed 
to increase to 25 mill ion kilograms, supply of flint hybrid seeds is sufficient 
to meet demand, and agroforestry practices and maize-soybean rotations may be 
used on up to one-tenth of all cultivated area. Financial support for these 
farming activities is provided by a substantial increase in agricultural credit, 
at a total level of 2.5 times that presently available. Furthermore, the credit 
is assumed to be allocated on a more or less uniform basis regardless of 
1 andhol di ng size, with small holders operating one-ha1 f hectare receiving the same 
amount as farmers operating two hectares. This is because intensification is 
more urgent for severely land-constrained farmers, and intensification is 
expensive. To some extent, credit can substitute for land when that credit can 
be used to intensify food crop production, and the avail abil ity of the fl intier 
hybrids facilitates this. 

The third policy scenario considered is similar to the second, except that 
small holder burley production is allowed to rise to 50 mill ion kilograms, 
produced by some 333,000 producers. Credit is a1 so a1 lowed to increase by an 
additional MK 40 million above that in the second scenario to finance the 
additional growth in small holder burl ey tobacco production. 

Results of the LP model simulations indicated smallholder subsector annual 
per capita growth rates of 0.6 percent under a continuation of present policies. 
Thus, a small holder population growth rate of 3 percent, imp1 i es an annual growth 
rate of 3.6 percent for the small holder subsector. Despite this modest growth, 
average households in the small 1 andholding category of the typo1 ogy, who will 
comprise 70 percent of smallholder households by 2002103, would not be able to 
meet minimum household food requirements from their own production or from 
purchases using income from wages or sales of cash crops. The problem of 
insufficient food intake due to limited effective demand (i.e., low incomes) 
would become worse than it is already. The model predicts a decline in per 
capita maize production in this scenario, as population growth outstrips 
increases in hybrid maize and fertilizer adoption. 

Linear programming simul ations for the two pol icy reform scenarios indicated 
much more favorable outcomes for smallholder households and the subsector, with 
annual per capita growth rates of 2.3 and 3.1 percent. With population 
increases, these per capita growth rates translate into annual growth rates of 
5.3 and 6.1 percent for the subsector. This growth is driven by rapid income 
growth among small holders on small 1 andholdings. Per capita maize production i s 
projected to increase, and due to increased incomes so is effective demand for 
maize. The households represented in each of the 12 models are all able to meet 
minimum food requirements from their own production or from market purchases. 
However, those on small landholdings remain net consumers of maize, so at the 
margin they still depend on the market for their food supplies. Increased access 
to credit and 1 icenses to grow burley tobacco help finance intensification in 



maize p roduc t ion ,  w i t h  hyb r i ds  account ing f o r  almost 40 percent  o f  t he  t o t a l  area 
p l an ted  t o  maize. 

The r e s u l t s  f rom the  1 i n e a r  programming models show t h a t  t h i s  f o u r  component 
s t r a t e g y  can r e v i t a l i z e  t he  smal lho lder  subsector,  by r a i s i n g  i ncomes f o r  a  
m a j o r i t y  o f  t h e  popu la t i on  w h i l e  i nc reas ing  food product  i o n  and consumpt i on. The 
a n a l y s i s  i d e n t i f i e d  severa l  areas t h a t  a re  c r i t i c a l  t o  the  success o f  t h i s  
program. 

F i r s t ,  a  concer ted e f f o r t  must be made t o  expand small ho lder  b u r l e y  tobacco 
l i c e n s i n g ,  as b u r l e y  p roduc t i on  can operate bo th  as an income generator  and as 
a source o f  f i nance  f o r  i n t e n s i f i c a t i o n  o f  food c rop  product ion,  i nc reas ing  the  
p r o d u c t i v i t y  o f  l a b o r  and 1 and. E a r l y  r e s u l t s  o f  t he  small ho lde r  b u r l  ey program 
have shown t h a t  sma l lho lders  a re  capable o f  produc ing h i g h - q u a l i t y  bu r l ey ,  so the 
c o n s t r a i n t s  t o  be overcome i n  t h i s  area a re  more i n s t i t u t i o n a l  than t e c h n i c a l .  

Second, s u f f i c i e n t  a t t e n t i o n  must be g iven  t o  mu1 t i p 1  i c a t i o n  o f  f l  i n t  hyb r i d  
seed so t h a t  supply  can meet demand, which i s  n o t  t h e  case a t  present .  Adapt ive 
research needs t o  be undertaken t o  devel op s i  te-spec i  f i c recommendations f o r  
these v a r i e t i e s ,  and ex tens ion  must be ab le  t o  d e l i v e r  these messages. 

Th i rd ,  t h e  a v a i l a b i l  i t y  o f  a g r i c u l t u r a l  c r e d i t  needs t o  be r a p i d l y  expanded, 
as b u r l e y  proceeds cannot f i nance  a1 1 o f  t he  i n t e n s i f i c a t i o n  needed t o  generate 
growth i n  t h e  subsector.  L i nea r  programming model est imates show t h a t  t o t a l  
sma l lho lder  c r e d i t  a v a i l a b i l i t y  would have t o  more than double, i n  r e a l  terms, 
du r i ng  t h e  n e x t  t e n  years  t o  support  t h e  economic growth r a t e s  i n d i c a t e d  above. 
Even under t h e  more ambi t ious o f  t h e  two po l  i c y  re fo rm scenarios,  o n l y  one i n  
seven small ho lde rs  would have a b u r l e y  1 icense; under t h e  more conserva t i ve  
po l  i c y  r e f o r m  scenar io  t h e  r a t i o  would be one i n  four teen .  

Fourth,  i t  i s  impe ra t i ve  t h a t  c r e d i t  reach t h e  sma l les t  smal lho lders ,  and 
t h a t  t h e  amount o f  c r e d i t  p e r  farmer be s u b s t a n t i a l .  Th is  i s  due i n  p a r t  t o  the  
advent o f  f l i n t  hybr ids ,  which makes i t  eas ie r  f o r  c r e d i t  and i n p u t  packages t o  
c o n t r i b u t e  d i r e c t l y  t o  household food s e c u r i t y .  Widespread avai  l a b i  1  i t y  o f  f l  i n t  
h y b r i d  maize, w i t h  i t s  f avo rab le  consumption a t t r i b u t e s ,  means t h a t  a  Kwacha o f  
c r e d i t  i s  o f t e n  more e f f i c i e n t l y  used by a farmer w i t h  small l andho ld ings  than 
by a farmer w i t h  l a r g e r  ho ld ings.  Th i s  i s  because t h e  need f o r  increased l and  
p r o d u c t i v i t y  i s  so much g r e a t e r  f o r  those on smal l  landhold ings,  and t o  some 
degree c r e d i t  can s u b s t i t u t e  f o r  land. As small l and  ho lders  a l s o  tend  t o  have 
sma l le r  poo l s  o f  household l abo r ,  t h e  same i s  t r u e  f o r  1  abor p r o d u c t i v i t y .  
Therefore,  f rom an economic e f f i c i e n c y  s tandpo in t  - as w e l l  as an e q u i t y  
s tandpo in t  - i t  may be argued t h a t  small landholders  should rece i ve  a t  l e a s t  as 
much, . i f  n o t  more, c r e d i t  than those w i t h  l a r g e r  ho ld ings .  When dent v a r i e t i e s  
were t h e  o n l y  a v a i l a b l e  maize hybr ids ,  i t  made some sense t h a t  more l and  requ i red  
more c r e d i t ,  as o n l y  l a r g e  landho lders  had l and  remain ing f o r  p l a n t i n g  a f t e r  
p l a n t i n g  l o c a l  maize f o r  household food needs. Th i s  i s  no l onge r  t he  case. 

F i f t h ,  b u r l e y  tobacco and c r e d i t  a r e  n o t  s o l u t i o n s  f o r  l a r g e  numbers o f  
resource-poor households. The mu1 t i  tud inous  c o n s t r a i n t s  t hey  face  produce a 
h o s t i l e  environment f o r  t h e  h i gh - r i s k ,  h igh- inpu t  a g r i c u l t u r e  descr ibed above. 
Whi le leguminous t rees ,  hedges, and crops cannot g e n e r a l l y  f i x  n i t r o g e n  a t  1  eve1 s 
recommended f o r  maximum maize output ,  they  do p rov ide  l i m i t e d  b u t  s i g n i f i c a n t  
amounts o f  s o i l  n u t r i e n t s  t h a t  can increase y i e l d s  and a r r e s t  d e p l e t i o n  o f  s o i l  



fertil ity at low cost, and therefore at low risk to the farmer. For a1 1 farmers, 
especially resource-poor farmers, these technologies can play an important role 
in the farming systems. 

Lastly, implementation of the technological, institutional , and pol icy 
innovations described here needs to be pursued with the utmost urgency. The past 
decade of stagnant growth in the smallholder subsector has meant increased 
poverty and hardship for the typical Malawian. Adoption of a coherent, 
consistent set of pol icies to promote small holder agriculture, especially for 
small holders on very small 1 andholdings, is necessary to prevent stagnation from 
becoming disastrous decline. 



1. INTRODUCTION 

Malawi i s  l a r g e l y  an a g r i c u l t u r a l  country.  Almost 90 percent o f  the  
populat ion 1 i v e  i n  r u r a l  areas, and the  vast  m a j o r i t y  are small ho lder  farmers. 
They produce subsistence crops and some cash crops, t y p i c a l l y  us ing labor-  
i n tens i ve  hand hoe technology on small p l o t s  w i t h  few improved i npu ts  such as 
h igh  y i e l d i n g  v a r i e t i e s  o r  f e r t i l i z e r .  So i l  f e r t i l i t y  i s  i n  dec l i ne  due t o  
i n s u f f i c i e n t  f e r t i  1  i z a t i o n  coup1 ed w i t h  inadequate fa1 1 ow and crop r o t a t i o n s  
caused by h igh  popu la t ion  pressure. Alongside the  smal lholder subsector i s  an 
es ta te  subsector which produces export  crops dominated by tobacco, tea, and 
sugar; t h e  es ta te  subsector, a1 so produces 1 im i ted  q u a n t i t i e s  o f  maize, 
groundnuts, and o ther  food crops. 

Malawi i s  a l so  an i n tense ly  poor country, w i t h  low incomes, h igh  ra tes  o f  
ma1 n u t r i  t i o n  and i n f a n t  morta l  i t y ,  and shor t  1 i f e  expectancies. Ma1 awi recorded 
impressive aggregate economic growth, 1 ed by es ta te  ag r i cu l t u re ,  from 
independence i n  1964 through 1979. For the  past 13 years, however, smal lholder 
a g r i c u l t u r e  has stagnated wh i l e  popul a t i o n  has increased r a p i d l y ,  and the  number 
o f  Malawians i n  pover ty  i s  probably h igher  today than i t  was a t  independence. 

There have r e c e n t l y  been quest ions from some quarters about the  
appropriateness o f  an ' ag r i cu l  ture-1 ed development s t ra tegy  f o r  Malawi. High 
popu la t ion  pressure on arable 1 and and a weak record i n  promoting a g r i c u l t u r a l  
i n t e n s i f i c a t i o n  i n  t he  small ho lder  subsector are c i t e d  as the  main reasons f o r  
1 ooki ng f o r  a1 t e r n a t i  ve sources o f  economic growth (UNICEF e t  a1 1992). However, 
the  i n d u s t r i a l  and serv ice  sectors o f  t he  Malawian economy, both formal and 
in formal ,  are very small, e s p e c i a l l y  i n  r u r a l  areas where the  b u l k  o f  the  people 
1 i ve .  Even i f  t h e  r u r a l  in fo rmal  economy were t o  double i n  s i z e  every year - a 
growth r a t e  f a r  i n  excess o f  any experienced i n  Malawi - the c o n t r i b u t i o n  t o  
o v e r a l l  economic growth would ba re l y  keep pace w i t h  popu la t ion  growth. Thus i n  
the  sho r t  term Malawi has l i t t l e  choice bu t  t o  f o l l o w  an ag r i cu l t u re - l ed  
development s t ra tegy .  This  should be complemented by po l  i c i e s  t o  r e i n f o r c e  
l inkages between farm and nonfarm sectors and promote nonagr icu l tu ra l  employment 
t o  help absorb the  r a p i d  growth i n  t he  l abo r  f o rce  accompanying the  r a p i d  
popul a t i o n  growth. 

I n  t h i s  paper a 1 i m i t e d  se t  o f  appropr iate and a t t a i n a b l e  a g r i c u l t u r a l  
po l  i c y  opt ions,  and t h e i r  p ro jec ted  e f f e c t s  on a g r i c u l t u r a l  incomes, are 
examined. Included among the  po l  i c y  sets considered i s  a cont inuat ion  o f  
e x i s t i n g  po l  i c i e s ,  which imp1 i e s  a cont inuat ion  o f  recent  trends. Most, bu t  no t  
a1 1 , o f  t he  po l  i c y  innovat ions are re1 ated t o  technol ogi  ca l  innovat ions. 
Probably more important  than the  technol ogies, however, are the  accompanying 
p o l i c y  and i n s t i t u t i o n a l  changes needed t o  support them. The e f f e c t s  o f  the  
d i f f e r e n t  p o l i c y  sets are modeled us ing farm budget and l i n e a r  programming (LP) 
analys is .  These are  based on a typology o f  small ho lder  households, which takes 
i n t o  cons idera t ion  the  d i v e r s i t y  t h a t  e x i s t s  among smal lholder households. 



2. TYPOLOGY OF SMALLHOLDER HOUSEHOLDS 

THE TYPOLOGY APPROACH 

The present ana lys is  i s  based on a  typology o f  smal lholder farming 
households. Th is  approach takes e x p l i c i t  account o f  the  fac t  t h a t  the  estimated 
1.8 mi 11 i o n  households who c u l t i v a t e  customary 1  and are a  heterogenous group. 
There i s  considerable v a r i a t i o n  i n  t h e i r  farming systems due t o  d i f f e r e n t  
agrocl  i m a t i c  cond i t ions ,  a v a i l  a b i l  i t y  o f  1  and and 1  abor, access t o  improved 
a g r i c u l t u r a l  technology, and demands on t ime from nonfarm a c t i v i t i e s .  S im i l a r l y ,  
t he re  are considerable d i f f e rences  across households i n  the  re1  a t i v e  importance 
o f  a g r i c u l t u r a l  and nonagricul  t u r a l  a c t i v i t i e s  because o f  vary ing  endowments o f  
human and phys ica l  c a p i t a l  and access t o  markets. Although pover ty  i s  pervasive 
among smal lholder  households, i t  i s  a lso t r u e  t h a t  a  small p ropo r t i on  o f  these 
households are b e t t e r  o f f  and would n o t  be termed abso lu te ly  poor by sub-Saharan 
A f r i c a  standards. Resource endowments are a  c r i t i c a l  determinant o f  the  incomes 
and we1 f a r e  o f  these households .' Equal ly important,  these d i f f e rences  i nd i ca te  
t h a t  poor households as a  group are constrained by a  wide range o f  fac tors ,  and 
the  r e l a t i v e  importance o f  each var ies  considerably. The unmistakable conclusion 
i s  t h a t  t he re  i s  no un iversa l  s o l u t i o n  f o r  a l l  small ho lder  households, and a  
comprehensive and cons is ten t  se t  o f  po l  i c i e s  i s  requ i red  t o  reach a1 1  households. 
While i t  may n o t  be poss ib le  t o  t a i l o r  s p e c i f i c  p o l i c i e s  f o r  each type o f  
household, i t  i s  necessary t o  understand which cons t ra in t s  are most important f o r  
each type o f  household and how t h a t  type o f  household w i l l  respond t o  changes i n  
po l  i c y .  

I n  t he  Malawian context ,  a  usefu l  s t a r t i n g  p o i n t  f o r  c l a s s i f y i n g  households 
f o r  p o l i c y  ana lys is  i s  t o  take account o f  a  household's capaci ty  t o  respond t o  
oppor tun i t i es ,  such as changes i n  p o l i c i e s  and pr ices .  An example o f  small holder 
response t o  promotion o f  improved maize techno1 ogy i s  appropri  a te and 
i l l u s t r a t i v e .  Only a  l i m i t e d  number o f  farmers, t y p i c a l l y  those w i t h  above- 
average resources a t  t h e i r  disposal,  have been able t o  take advantage o f  h igh 
y i e l d i n g  v a r i e t i e s  (HYV) o f  maize and f e r t i l i z e r  packages, which have been a t  the 
core o f  t h e  government's e f f o r t s  t o  develop smal lholder a g r i c u l t u r e  and r a i s e  
incomes. There are  many explanat ions f g r  t h i s ,  each having a  d i f f e r e n t  degree 
o f  importance f o r  d i f f e r e n t  households. Most households do n o t  have the  
f i n a n c i a l  c a p i t a l  t o  purchase hyb r id  maize seed o r  f e r t i l i z e r ,  and access t o  
c r e d i t  has been severely  1  im i ted  by the  membership p rac t i ces  o f  farmersy c lubs.  
P r i o r  c l  ub d e f a u l t  on i n p u t  1  oans has a1 so impeded farmersy access t o  c r e d i t  , and 
farmers w i t h  adequate c a p i t a l  t o  buy inputs  on a  cash basis  have a t  t imes been 
unable t o  buy subsid ized i npu ts  because o f  ADMARCys c red i t -cus tomers- f i rs t  
p o l i c y .  Extension se rv i ce  has a lso  been biased toward c r e d i t  farmers. 

1 I n  a d d i t i o n  t o  resource a v a i l a b i l  i ty, t h e  e f f i c i e n c y  (o r  ef fect iveness)  
w i t h  which resources are used may be an important source o f  v a r i a t i o n  i n  
incomes and we l fa re  o f  smal lholder households. It i s  poss ib le  t o  examine 
t h i s ,  a t  l e a s t  i n  p a r t ,  through the  1  inear  programming models presented i n  
t h i s  paper. 



Adoption o f  improved maize technology packages has a lso been constrained by 
a combination o f  small landhold ings and i n f e r i o r  processing and storage qua1 i t i e s  
o f  t he  dent h y b r i d  maize v a r i e t i e s  t h a t  have been a v a i l  ab le t o  date. Even those 
households who have adopted HYVs have genera l l y  attempted t o  meet household maize 
consumption requirements through l o c a l  maize product ion. Given the  low y i e l d s  
o f  l o c a l  maize, espec ia l l y  when grown on depleted s o i l s  w i t h  l i t t l e  o r  no 
a p p l i c a t i o n  o f  f e r t i l i z e r ,  households w i t h  l e s s  than one hectare o f  c u l t i v a b l e  
land - t h e  m a j o r i t y  o f  households i n  Malawi - t y p i c a l l y  have no land l e f t  f o r  
HYV maize a f t e r  p l a n t i n g  the  household's requirement o f  l o c a l  maize. Labor 
a v a i l a b i l i t y  i s  another p o t e n t i a l  cons t ra in t ,  as households w i t h  acute 1 abor 
shortages, i n c l u d i n g  most female headed households, cannot prov ide the  add i t i ona l  
l abo r  i npu ts  associated w i t h  f e r t i l i z i n g  and weeding f e r t i l i z e d  maize. Labor 
shortages a1 so increase the  r i s k i n e s s  o f  HYV adoption, where time1 iness o f  
operat ions i s  an important  determinant o f  y i e l d  l e v e l  s, which i n  t u r n  determine 
the  p r o f i t  o r  l o s s  on purchased inputs.  Low l e v e l s  o f  assets and of f - farm2 
income sources f u r t h e r  r e s t r i c t  t he  householdy s r i sk -bear ing  capaci ty .  

The preceding example o f  HYV maize g ives some idea o f  t he  cons t ra in ts ,  
s i n g l y  o r  i n  combination, which small ho lder  farmers face. This  example a lso  
high1 i g h t s  a d i s t i n c t i o n  t h a t  must be drawn between p a r t i c i p a t i o n  i n  the  market 
and the  capac i ty  t o  respond t o  oppor tun i t ies ,  whether they occur through market 
forces,  techno log ica l  innovat ion, pol i cy ,  o r  i n s t i t u t i o n s .  Lack o f  capac i ty  t o  
respond t o  oppor tun i t i es  does no t  imply t h a t  these are s t r i c t l y  subsistence 
farmers who are untouched by the market. Rather, they e i t h e r  do not  have the 
"p re requ is i t es "  t o  p a r t i c i p a t e  i n  c e r t a i n  arenas, o r  they are i n  such vulnerable 
p o s i t i o n s  t h a t  they cannot a f f o r d  t o  take many r i s k s ,  o r  both. Although access 
t o  markets var ies ,  t he re  i s  no household i n  Malawi t h a t  does no t  p a r t i c i p a t e  a t  
some l e v e l ,  and the  poorest households - the core poor - p a r t i c i p a t e  i n  the 
market a g reat  deal, perhaps even more than those who are l ess  poor. This  i s  
espec ia l l y  t r u e  o f  l a b o r  and food markets. The poor p a r t i c i p a t e ,  bu t  t he  range 
o f  f e a s i b l e  o r  v i a b l e  opt ions ava i l ab le  t o  them i s  more 1 imi ted.  

Capacity t o  respond t o  oppor tun i t i es  i s  t he  conceptual foundation o f  the 
typo1 ogy o f  small ho lder  households used i n  t h i s  analys is .  A t  a general 1 eve1 , 
three types o f  household can be i d e n t i f i e d .  

Households t h a t  have e x i s t i n g  capac i ty  t o  respond t o  a wide range o f  
o p p o r t u n i t i e s  through a combination o f  own product ion, farm and o f f - fa rm 
income, assets, and soc ia l  networks. These households have secure access 
t o  basic  food and nonfood requirements and the  physical ,  f i n a n c i a l ,  and 
human c a p i t a l  assets t o  take advantage o f  changes i n  markets, p o l i c i e s ,  
techno1 ogies, and i n s t i t u t i o n s .  

2 As used here and elsewhere i n  t h i s  paper, "o f f - fa rm"  r e f e r s  t o  a c t i v i t i e s  
o ther  than a g r i c u l t u r a l  and l i v e s t o c k  product ion on the  farmer's own holdings, 
i nc lud ing  a g r i c u l t u r a l  1 abor f o r  o ther  small holders o r  estates. The term 
"off-own-farm" would be more precise, bu t  i t  i s  awkward; and o f f - f a rm i s  used 
instead. 



Households that have the potential to respond to a wide range of 
opportunities, but whose capacity to do so is limited by constraints that 
could conceivably be relieved in the near term. At present they are 
typically able to meet most of their basic needs for survival, but only by 
devoting almost all available resources to meeting thosc needs. The 
concentration of energies required to meet basic needs leaves little room 
for other activities, and capacity to bear risk is consequently limited. 

Households that have extremely restricted choices due to constraints which 
are numerous and sometimes severe. The potential for relieving at least 
some of these constraints, such as the ability to produce food requirements 
from land available to them is 1 imited in the near term, and even in the 
long term for s0me.l These households are not meeting their basic needs 
at present, which suggests that even if constraints are relaxed one could 
expect very little qualitative change in household behavior in the near 
term, at least until basic needs are met. An examination of economic and 
soci a1 indicators reveals that this category comprises most households in 
Malawi. The range of agricultural opportunities feasibly open to them can 
be expanded, but not as widely as for the other two types of households, as 
only opportunities with a direct positive impact on basic needs, including 
food security, are viable for these households. 

This brings us back to the conclusion that there is no simple solution for 
a1 1 small holders, and that a range of pol icy and techno1 ogy options is necessary 
if there is to be any possibility of reaching all households. Although formal 
and informal off-farm employment, transfers, and remittances form an important 
part of smallholder household income, the present analysis is restricted to 
policies which bear directly on smallholder agricultural production. 

OPERAT IONALIZING THE TYPOLOGY 

While it is not difficult to describe the general characteristics of 
different types of households it is another matter to identify observable 
characteristics to all ow classification of small holder households into these 
three types. This is difficult because the three discrete household types 
described above are a sty1 ized representation of what is, in fact, a continuum. 
More troublesome still is the complex set of variables involved and the manner 
in which they interact to determine a household's place on the continuum. 

The question of smallholder classification is not new. Sophisticated 
statistical approaches, such as cluster analysis and discriminant analysis, have 
been applied to smallholders in specific areas of Malawi, notably by Dorward 
(1984) and Kydd (1982). These approaches are useful, but the data requirements 

Note that land availability per se is a more or less universal constraint 
in Ma1 afii . Land productivity is more flexible, however, incorporating 
technological aspects of seed, fertil izer, cultivation, irrigation, etc. 



are g rea t  and the  techn ica l  aspects would tend t o  b l  u r  the broad pol  i c y  re1 evance 
t h a t  i s  a t  t he  hea r t  o f  t he  present analys is .  

The c l a s s i f i c a t i o n  task  i s  made somewhat eas ie r  by focusing on p o t e n t i a l ,  
as opposed t o  achieved, s ta tus  v is-a-v is  t he  th ree  categor ies l i s t e d  above. This 
i s  appropr ia te  f o r  t he  p o l i c y  ana lys is  a t  hand, which i s  a  p r o j e c t i o n  o f  the  
outcomes from p o l i c y  and technology choices f o r  t he  immediate fu tu re .  The 
cons t ra in t s  t h a t  prevent  households from r e a l i z i n g  the  p o t e n t i a l  bene f i t s  o f  
previous p o l i c i e s  can prov ide  lessons t o  he lp  guide pol  i c y  design and avoid 
f u t u r e  s h o r t f a l l s  i n  po l  i c y  goals. 

As i nd i ca ted  above, a  va r iab le  t h a t  i s  cen t ra l  t o  small ho lder  a g r i c u l t u r a l  
product ion i s  t he  a v a i l a b i l i t y  o f  c u l t i v a b l e  land.  The s ize,  o r  area, o f  land 
ava i l ab le  i s  one important aspect, bu t  q u a l i t y  i s  a lso important.  S o i l  q u a l i t y  
(e.g., f e r t i l i t y ,  s t ruc tu re ,  pH), temperature and the  amount and d i s t r i b u t i o n  o f  
r a i n f a l l  are c r i t i c a l  f a c t o r s  i n  determining the  sui  t a b i l  i t y  o f  p a r t i c u l a r  crops 
t o  p a r t i c u l a r  environments. Another important va r i ab le  i s  t he  degree o f  food 
s e c u r i t y  a  household enjoys, which i s  determined by a  number o f  fac tors .  
Prominent among these i s  t he  propor t ion  o f  food requirements t h a t  can be met from 
the  household's own product ion. Although i t  i s  poss ib le  i n  p r i n c i p l e  t o  meet 
bas ic  food needs from market purchases, 1  ow wages and 1  i m i  t ed  o f f - f a rm employment 
oppor tun i t i es  imply t h a t  own-production i s  usual l y  t he  1  east-cost method o f  
acqu i r i ng  s t a p l e  foods. Thus, 1  and a v a i l  abi 1  i t y  i s  re1  ated t o  household food 
secur i ty ,  which i s  i n  t u r n  r e l a t e d  t o  the  household's a b i l i t y  t o  take advantage 
o f  avai 1  able oppor tun i t i es  . 

A usefu l  typo1 ogy which combines some o f  these elements i s  shown i n  Tab1 e  1. 
The th ree  ca tegor ies  o f  households described e a r l i e r  form the  rows o f  the tab le ,  
w i t h  the  t h i r d  category f u r t h e r  subdivided i n t o  households t h a t  are sporad ica l l y  
food d e f i c i t  and those t h a t  are c h r o n i c a l l y  food d e f i c i t .  The columns o f  the  
ma t r i x  are de f ined by the  A g r i c u l t u r a l  Development D i v i s i o n  (ADD); t h i s  i s  a  
measure (a1 be i  t crude) o f  t he  p o t e n t i  a1 p r o d u c t i v i t y  o f  a g r i c u l t u r a l  1  and i n  
d i f f e r e n t  p a r t s  o f  t he  country. Wi th in  each c e l l  are ranges o f  land areas, i n  
hectares, corresponding t o  the  f o u r  household categor ies f o r  each ADD. The 
choice o f  ranges f o r  t he  area c u l t i v a t e d  i n  each c e l l  was guided by analys is  o f  
data from t h e  Annual Survey o f  Ag r i cu l t u re  (ASA) , reviews o f  other  recent  surveys 
i n  Ma1 awi , personal observat ions, and extensive discussions w i t h  persons involved 
i n  a g r i c u l t u r e  i n  Malawi. A t  t h i s  p o i n t  i t  bears repeat ing t h a t  the  household 
categor ies are de f ined by p o t e n t i a l  outcomes and no t  by actual  e x i s t i n g  outcomes. 
For example, t he re  are undoubtedly households w i t h  more than 1.5 hectares who are 
no t  meeting t h e i r  basic  needs, perhaps because they are s t i l l  growing low 
y i e l d i n g  v a r i e t i e s  o f  maize and not  applying f e r t i l  i z e r .  Nevertheless, they 
could meet these needs, and then commercialize o r  d i v e r s i f y  t h e i r  a g r i c u l t u r a l  
en terpr ises  i f  the  cons t ra in t s  which l i m i t  t h e i r  product ion t o  l e v e l s  below 
e x i s t i n g  p o t e n t i a l  cou ld  be re1 axed. 

Even w i t h i n  the  framework o f  a g r i c u l t u r a l  po ten t i a l ,  there  i s  a  g reat  deal 
o f  v a r i a t i o n  i n  p o t e n t i a l  due t o  f a c t o r s  no t  accounted f o r  i n  Table 1. F i r s t ,  
t he re  i s  considerable agrocl i m a t i c  v a r i a t i o n  w i t h i n  a1 1  ADDS, and tremendous 
v a r i a t i o n  i n  some. D i f fe rences i n  crops grown, y i e l d s ,  and c a l o r i e  product ion 



a re  n o t  captured by t h e  typo logy  i n  Table I ,  except f o r  t h a t  which i s  a l ready 
accounted f o r  by t h e  area c u l t i v a t e d  dimension. 

Second, household s i z e  i s  no t  considered e x p l i c i t l y .  The number o f  persons 
i n  a household i s  accounted f o r  t o  t h e  ex ten t  t h a t  household s i z e  i s  c o r r e l a t e d  
w i t h  area c u l t i v a t e d .  Ove ra l l ,  1 a rger  households i n  Ma1 awi c u l t i v a t e  1 arger  
areas, as shown i n  Table 2. A1 though average household s i z e  shows a c l e a r  
p o s i t i v e  re1  a t i o n s h i p  w i t h  area c u l t i v a t e d ,  h i gh  var iances i n  household s i z e  
suggest t h a t  t h e r e  a re  many households c u l t i v a t i n g  l a n d  areas t h a t  a re  
d i s p r o p o r t i o n a t e l y  l a r g e  r e l a t i v e  t o  household s ize ,  and many households where 
t h e  oppos i te  i s  t r u e .  

Th i rd ,  household composi t ion i s  n o t  taken i n t o  account i n  t h e  typology 
above. The number o f  economica l ly  p roduc t i ve  members o f  a household re1  a t i v e  t o  
t h e  number o f  members who a re  t o o  young, t o o  o ld ,  o r  t o o  i n f i r m  t o  c o n t r i b u t e  
f u l l y  t o  household p roduc t i on  i s  an impor tant  element i n  de te rmin ing  small ho lder  
household we1 f a r e .  

Fourth,  t h e  typo logy  i n  Table 1 does n o t  take  account o f  o f f - f a r m  earnings 
o p p o r t u n i t i e s .  These can be an impor tan t  supplement t o  a g r i c u l t u r a l  incomes, 
e s p e c i a l l y  f o r  households whose access t o  c u l t i v a b l e  l a n d  i s  ve ry  1 im i t ed .  O f f -  
fa rm income sources a l s o  enable households w i t h  more l and  t o  d i v e r s i f y  t h e i r  
a g r i c u l t u r a l  a c t i v i t i e s  t o  a g r e a t e r  ex ten t  than would be poss ib l e  i f  they d i d  
n o t  have a source o f  cash w i t h  which t o  buy food requirements.  Of f - farm 
employment a l s o  reduces r i s k ,  e s p e c i a l l y  when t h a t  employment i s  n o t  s t r o n g l y  
i n f l uenced  by shocks t o  t h e  a g r i c u l t u r a l  economy. 

Desp i te  t h e  i nhe ren t  compromises and shortcomings o f  t h e  typo logy  shown i n  
Table 1, t h e  number o f  household types, 32, i s  s t i l l  r a t h e r  unwieldy f o r  t he  
budget and 1 i n e a r  programming ana l ys i s  used i n  t h i s  paper. By combining t h e  two 
groups o f  f o o d - d e f i c i  t households, and combining ADDS w i t h  rough ly  s i m i l a r  
agroc l  i m a t i c  cond i t i ons ,  i t  i s  p o s s i b l e  t o  reduce t h e  number o f  household types 
t o  be cons idered t o  12. These a re  shown i n  Table 3. Th is  c a t e g o r i z a t i o n  o f  
household types  w i l l  be used i n  the  f o l l o w i n g  ana lys is .  General c h a r a c t e r i s t i c s  
o f  these groups, i n c l u d i n g  mean household s ize,  mean area c u l t i v a t e d ,  and 
p r o p o r t i o n  o f  a1 1 households i n  each group a re  shown i n  Tab1 e 4 .  As a convenient 
shorthand these groups a re  termed Small, Medium, and Large accord ing t o  mean area 
c u l t i v a t e d  w i t h i n  t h e  ADD grouping. 

The d e f i c i e n c i e s  mentioned above a re  i nhe ren t  i n  any ana l ys i s  t h a t  isbased 
on rep resen ta t i ve ,  o r  average, farms o r  households. Disaggregat ion according t o  
t h e  t ypo logy  p rov ides  more d e t a i l e d  i n fo rma t i on  and r e a l i s m  than most analyses. 
The areas where t h e  typo logy  f a l l s  shor t ,  bo th  those l i s t e d  above and those n o t  
s p e c i f i c a l l y  mentioned, need t o  be kept  i n  mind when us ing  a t y p o l o g i c a l  
approach. 





Table 2 - Average Household Size by Area Cul t iva ted  
Group 

Less than 0 .5  hectares 
0 . 5  t o  1.0 hectares 
1 .0  t o  1 .5  hectares 
1.5 t o  2 .0  hectares 
Over 2.0 hectares 

Source: M i n i s t r y  o f  Agr icul ture,  FSNM survey November 
1991 



Table 3 - Revised T m l o s y  of Smallholder Households Used for Policy Simulations 
Area cultivated (ha) Der househoid~~bv 

Lilorrgwe 
Karanga nzuzu Liwnde 

Household characteristics -lire Ka=n9J Blantyre mabu 

1. Emerging/surplus 
smallholders with enough 
Land to produce a surplus 

2. Smallholders with enough 
land to produce food requirements 

3. Food def ic i t  households 



Table 4 - Selected D e s c r i p t i v e  S t a t i s t i c s  f o r  Household Typology Used 
i n  Analysis  

Agricultural Development Divisions (ADD) 
L i  1 ongwe 

Karonga Mzuzu L i  wonde 
Sal ima Kasungu B l  antyre Ngabu 

Wean household size 
(persons) 

Small 
Med i urn 
Large 

Wean area cultivated 
(hectares) 

Small 0.45 0.49 0.48 1.20 
Med i urn 1.11 1.12 1.09 1.92 
Large 2.13 2.16 2.02 3.70 

Proportion of a1 1 
small holder households 
(percent) 

Small 4.3 9.2 43.8 5.7 
Med i um 2.1 5.1 14.0 0.5 
Larae 1 .O 6.6 7.2 0.4 

Source: Annual Survey o f  A g r i c u l t u r e ,  var ious years  



3. COMPONENTS OF POLICY REFORM OPPORTUNITIES 

Th i s  s e c t i o n  discusses t h e  var ious  components o f  t he  smallholder-based 
a g r i c u l t u r a l  s t r a t e g y  i n  some d e t a i l .  S p e c i f i c  components t o  be considered 
i n c l u d e  f l i n t  HYV maize, expansion o f  small ho lde r  access t o  p roduc t i on  o f  bu r l ey  
tobacco, a d d i t i o n  o f  promi scuous o r  se l  f-i nocul a t i  ng soybeans t o  cropping 
pa t t e rns ,  and promot ion o f  a g r o f o r e s t r y  p rac t i ces .  

The q u a l i t a t i v e  aspects o f  each o f  these components w i l l  be ou t l i ned ,  
f o l l owed  by a p a r t i a l  budget f o r  t h e  new e n t e r p r i s e  t o  be considered. The 
i n f o r m a t i o n  i n  these p a r t i a l  budgets i s  used l a t e r  i n  t h e  l i n e a r  programming 
model t h a t  i s  used t o  analyze t h e  impact o f  these components on key va r i ab les  a t  
t h e  n a t i o n a l  l e v e l  and f o r  d i f f e r e n t  types o f  households. The budgets used here 
a re  based on average, o r  represen ta t i ve ,  smal lho lder  farm households. Th i s  i s  
a l so  t h e  framework used i n  t h e  1 i n e a r  programming models. It should be kep t  i n  
mind t h a t  t h e  d i s t r i b u t i o n  on e i t h e r  s i de  o f  these household averages i s  u s u a l l y  
q u i t e  wide. O f  p a r t i c u l a r  concern a re  t h e  50 percen t  o f  households i n  each o f  
t h e  12 types t h a t  f a l l  below t h e  average f o r  t h e i r  group, e s p e c i a l l y  f o r  t he  
households i n  t h e  Small group. 

A NOTE ON PRICES USED I N  THE MODELS 

It would be d i f f i c u l t  t o  ove rs ta te  t h e  importance o f  r e l a t i v e  i n p u t  and 
ou tpu t  p r i c e s  t o  e f f e c t i v e  a g r i c u l t u r a l  p o l  i c y .  While t h e  po l  i c y  ana l ys i s  
presented here does n o t  focus a t  a l l  on t h e  m e r i t s  o r  means o f  " g e t t i n g  p r i c e s  
r i g h t " ,  i t  i s  impor tan t  t h a t  t h e  p r i c e s  used i n  t h e  ana l ys i s  and t he  r e l a t e d  
unde r l y i ng  assumptions a re  a r t i c u l a t e d  c l e a r l y  a t  t h e  ou t se t .  Th i s  i s  especi a1 l y  
so because planned changes i n  p o l  i c y  on i n p u t  subs id ies i n  t he  near f u t u r e  make 
i t  imposs ib le  t o  s imp ly  t ake  t h e  o f f i c i a l  p r i c e  se r i es  from the  1992/93 season 
and work f rom the re .  

A t  p resen t  t h e  government, through t h e  Smal lho lder  Farmer F e r t i l i z e r  
Rev01 v i n g  Fund of Ma1 awi (SFFRFM) , subsid izes f e r t i l  i z e r  f o r  small ho lders  a t  an 
average r a t e  o f  between 15 and 20 percent .  The government i s  committed t o  
removing a l l  f e r t i l i z e r  subs id ies  over  t h e  nex t  few years,  and p lans  t o  take  
o t h e r  measures t o  l i b e r a l i z e  t h e  f e r t i l i z e r  market more g e n e r a l l y .  A t  present,  
h y b r i d  maize seed s o l d  through ADMARC i s  a l so  subsidized, a t  a r a t e  o f  about 25 
percent .  It i s  planned t h a t  t h i s  subsidy w i l l  a l s o  be e l im ina ted .  As t h e  
government i s  a l ready  committed t o  removing these subs id ies,  i t  seems prudent t o  
t ake  account o f  them i n  t h e  present  ana lys is .  It should be emphasized t h a t  t he  
ana l ys i s  t r e a t s  subsidy removal as a g i ven  and does n o t  a t tempt  t o  eva lua te  t h e  
impact o f  t h e  removal o f  subs id ies  pe r  se. 

The f i r s t  s tep  i n  develop ing a s e t  o f  p r i c e s  t o  use f o r  t he  p a r t i a l  budgets 
and l i n e a r  programming ana l ys i s  was t o  es t imate  p r i c e s  o f  f e r t i l i z e r  i n  t h e  
absence o f  t h e  subsidy.  Th is  was done by t a k i n g  t he  average o f  t he  SFFRFM break- 



even p r i c e  i n  1992193 and t h e  p r i c e s  charged by p r i v a t e  s u p p l i e r s  Optichem and 
Norsk Hydro i n  t h e  same season. These are shown i n  Table 5. 

A s i m i l a r  procedure was used t o  es t imate  t h e  p r i c e '  o f  unsubsid ized h y b r i d  
maize seed, us i ng  ADMARCys break-even p r i c e  f o r  t h e  seeds and t h e  p r i c e  charged 
by NSCM. For  t h e  sake o f  s i m p l i c i t y ,  o n l y  one p r i c e  i s  used f o r  h y b r i d  maize 
seed i n  t h e  budgets and t h e  1 i n e a r  programming models, t h a t  be ing  t h e  unweighted 
average p r i c e  across a l l  h y b r i d  v a r i e t i e s .  These p r i c e s  a r e  shown i n  Table 6. 

The i ssue  o f  i n p u t  p r i c e s  s e t t l e d ,  i t  i s  now necessary t o  t u r n  t o  p ro j ec ted  
changes i n  t h e  producer and consumer p r i c e s  o f  maize. Here t h e  f u t u r e  p o l i c y  o f  
government i s  n o t  as c l e a r  as i t  i s  w i t h  i n p u t  p r i ces ,  so a s imple assumption was 
made. For t h e  purposes o f  t h e  ana l ys i s  presented i n  t h i s  paper i t  was assumed 
t h a t  f o l l o w i n g  t h e  removal o f  f e r t i l i z e r  and seed subs id ies,  maize producer 
p r i c e s  would be s e t  t o  ma in ta i n  t h e  same r e l a t i v e  p r i c e s  between i n p u t s  and 
ou tpu t s  as p r e v a i l e d  i n  t h e  1992193 season ( i n c l u d i n g  subs id ies ) .  To pu t  i t  
another  way, i t  i s  assumed t h a t  a f t e r  removal o f  i n p u t  subs id ies,  p r i c e s  w i l l  
a d j u s t  ( o r  be ad jus ted)  so t h a t  producers w i l l  have t h e  same p r i c e  i ncen t i ves  as 
they  d i d  i n  t h e  1992193 season. The percentage increase i n  i n p u t  cos ts  over 
1992/93 p r i c e s  a f t e r  subsidy removal i s  30.7 percent,  us ing  t h e  recommended 
a p p l i c a t i o n  r a t e s  f o r  seed and h igh  ana l ys i s  f e r t i l i ~ e r . ~  Th is  would imp ly  an 
inc rease  i n  t h e  producer p r i c e  o f  maize f rom t h e  1992193 l e v e l  o f  43.0 tambala 
p e r  k i l og ram t o  56.2 tambala pe r  k i logram, o r  MK50.58 pe r  90-ki logram bag. That 
t h i  s  inc rease  i n producer p r i c e  ma in ta ins  c u r r e n t  producer i ncen t i ves  was 
conf i rmed us ing  VCR ana l ys i s .  

The maize consumer p r i c e  does n o t  appear anywhere i n  t h e  budgets t h a t  
f o l l o w ,  b u t  i t  i s  an impor tan t  p a r t  o f  t h e  economics o f  sma l lho lder  households 
i n  Malawi, most o f  whom purchase maize a t  some p o i n t  d u r i n g  t h e  year.  The 
consumer p r i c e  a1 so p l a y s  a r o l e  i n  t h e  p roduc t ion  dec i s i ons  o f  households, who 
must base t h e i r  p l a n t i n g  and i n p u t  dec i s i ons  on t h e  cos t  o f  produc ing maize 
r e l a t i v e  t o  buy ing  i t. Th i s  aspect o f  household and farm d e c i s i o n  making i s  
captured i n  t h e  1 i n e a r  programming models. Reportedly,  t h e  o f f i c i a l  maize 
producer and consumer p r i c e s  i n  1992193 e l  im ina te  t h e  impl i c i  t consumer subsidy 
t h a t  ADMARC supported f o r  a  number o f  years.  To p r o j e c t  t h e  consumer p r i c e  t h a t  
would p r e v a i l  a longs ide  a producer p r i c e  o f  56.2 tambala p e r  k i log ram i t  was 
assumed t h a t  ADMARC would ma in ta i n  t h e  same sa les  margin i n  percentage terms as 
i n  1992/93. Th i s  impl i e s  a  maize consumer p r i c e  o f  84.7 tambala pe r  k i logram, 
o r  MK76.23 pe r  90-ki logram bag. 

It i s  assumed t h a t  ADMARC's margin would s tay  constant  i n  percentage terms, 
r a t h e r  than  i n  abso lu te  Kwacha terms, f o r  t h e  f o l l o w i n g  t h r e e  reasons. One, many 
o f  ADMARC's ( o r  any o t h e r  maize t r a d e r ' s )  cos ts  are more c l o s e l y  assoc ia ted w i t h  
t h e  p r i c e  o f  t h e  good than  w i t h  t h e  weight  o f  t h e  good. An example o f  t h i s  i s  
t h e  c o s t  o f  work ing c a p i t a l  : i f  t h e  producer p r i c e  increases, a  t r a d e r  ( i n c l u d i n g  
ADMARC) needs more work ing c a p i t a l  t o  buy t h e  same amount o f  maize as before.  
Th i s  work ing c a p i t a l  comes a t  a  cos t ,  e i t h e r  t h e  d i r e c t  c o s t  o f  borrowing o r  t he  

The recommended r a t e s  are 25 k i lograms o f  seed, 175 k i lograms o f  urea, 
and 80 k i lograms o f  DAP p e r  hectare.  



Table 5 - 1992193 F e r t i l i z e r  Pr ices Used f o r  Estimates o f  F e r t i l i z e r  Pr ices Without Subsidies 

SFFRFH with SFFRFH Unwei ghted average o f  
Fert  i 1 i zer subsidy break-even Opti chem Norsk Hydro unsubsidized prices 

Price per k i  1 ogram o f  f e r t i  1 i zer (1992193) 

Urea 1.22 1.44 1.68 1.54 1.55 
DAP 1.32 1.59 1.80 n a 1.70 
CAN 1.39 1.39 1.36 1.36 1.37 
D compound 1.86 1.86 1.82 na 1.84 

Source: MOA Pr ices Sect ion 

Notes : 
1. SFFRFM break-even p r i c e  
2. Norsk Hydro p r i c e s  vary 
p o i n t  t o  market. 
3. SFFRFM puchased tobacco 
4. Norsk Hydro urea has an 
5. SFFRFM p r i c i n g  based on 

i s  unsubsidized w i t h  no p r o f i t  margin. 
by MK1.50 t o  2.10 per  50 kg bag, depending on d is tance from import 

compounds from Optichem f o r  resa le  i n  1992/93. 
add i t i ona l  2 percent boron. 
new imports f o r  1992/93, no t  on pre-devaluat ion stocks. 



Table 6 - 1992/93 Hyb r i d  Maize Seed P r i ces  Used f o r  Est imate o f  
Unsubsidized Maize Seed P r i ces  

Unwei ghted 
ADNARC break- average of 

Vari ety ADNARC actual even NSCM unsubsidized 
prices 

Price per kilogram of seed (1992193) 

MH12/16 3.65 5.58 5.36 5.47 
MH17/18 3.27 4.19 3.73 3.96 
NSCM41 3.35 4.71 4.22 4.46 
Average f o r  4.82 4.44 4.63 
a1 1 v a r i e t i e s  

Source: MOA P r i ces  Sec t ion  

Notes : 
1. ADMARC purchased h y b r i d  seed from NSCM f o r  r e s a l e  i n  l992/93. 
2. ADMARC break-even p r i c e s  a re  unsubsidized w i t h  no p r o f i t  margin. 



opportunity cost of alternative uses of the capital. Two, a 30-percent increase 
in the price of maize is certain to exert upward pressure on prices and wages 
throughout the economy. These wage and price increases will affect maize 
traders, too, so it will cost more - at least in nominal terms - to handle the 
same volume of maize as before. Three, even a cursory examination of the 
historical trends in producer and consumer prices in Malawi shows that an 
assumption of a constant percentage margin is much closer to reality than an 
assumption of a constant Kwacha value margin. This is no doubt due to factors 
noted in the first two reasons. 

FLINT HYBRID MAIZE (NH17 and MH18) 

Although adoption of flint hybrid maize is neither a policy nor a strategy 
in its own right, the relevant pol icy or strategy is undertaking the commitment 
to make the investments necessary for effective promotion of the new varieties. 
This requires taking account of some of the lessons 1 earned from the difficulties 
experienced in promoting hybrid packages in the past, and adaptation of the 
promotion message to reflect the fact that the flint hybrid varieties have more 
favorable consumption characteristics than the dent varieties. Field trials have 
shown that the flintier hybrids can yield as much as dent hybrids. The partial 
budget for this component of the strategy, shown in Table 7, shows input costs, 
production values, and gross margins for hybrid flint maize with and without 
fertilizer.' For the purposes of this analysis it is assumed that the 
recommended 1 eve1 s of high analysis ferti 1 i zer appl i cat i on are used, namely 80 
kilograms of DAP and 175 kilograms of urea per hectare. The prices assumed are 
as described above. No allowance is made for credit in the budget because not 
all hybrid and fertilizer users obtain their inputs on credit; credit is treated 
as a separate issue here and in the 1 inear programming models. Yields are 
a1 lowed to vary by region, 1 argely reflecting agrocl imatic differences. The 
yields used are a synthesi s of reported yields from a number of surveys, and 'are 
intended to represent average yields attainable by small holder farmers, the 
average taking into account good years and bad years, above-average management 
and be1 ow-average management. The potenti a1 maximum yields are certainly much 
higher than those used here, but it would not be realistic to base estimates for 
average households on these potential yields. Although it is unlikely that many 
farmers would grow the flint hybrid without fertilizer, the inclusion of the 
budget without ferti 1 izer serves several useful purposes. For one, it permi ts 
convenient comparison of the financial costs and benefits of fertil izer use on 
hybrid maize. Second, it makes clear the assumed ni trogen:yield response rates 
underlying the analysis. In this case the rates range from 7 to 18 units of 
grain per unit of nitrogen. Response rates of 21 (Conroy 1992) and 26 (FA0 1991) 
have been estimated for hybrid maize in Malawi, so those used here may be 
considered to be slightly conservative. The use of constant response rates for 
a relationship that is clearly nonlinear presents a problem, but it is a 

The same budgets are used for hybrid dent maize varieties in the linear 
programming models. 



Table 7 - Part ia l  Budgets f o r  Fl i n t  Hybrid Maize wi th  and without 
Fe r t i l i ze r ,  by ADD Grouping 

Agricul tural  Development Divisions (ADD) 
L i  1 ongwe 

Karonga Hzuzu L i  wonde 
Sal ima Kasungu B l  antyre Ngabu 

Without f e r t i  1 i zer 
Seed cost (MK) 115.79 115.79 115.79 ' 115.79 
Total inputs cost 115.79 115.79 115.79 115.79 
Assumed y i e l d  (tons/ha) 0.80 1.02 0.80 0.62 
Value o f  production (MK) 449.60 576.05 449.60 351.25 
Gross margin (MK) 333.81 460.26 333.81 235.46 

With f e r t i  1 i zer (high 1 eve1 HAF) 
Seed cost (MK) 115.79 115.79 115.79 115.79 
Urea cost (MK) 271.80 271.80 271.80 271.80 
DAP cost (MK) 135.73 135.73 135.73 135.73 
Total inputs cost 523.32 523.32 523.32 523.32 
Assumed y i e l d  (tons/ha) 2.40 2.80 2.20 1.30 
Value o f  production (MK) 1348.80 1573.60 1236.40 730.60 
Gross margin (MK) 825.48 1050.28 713.08 207.28 



simpl ification which will have to be tolerated here for lack of adequate 
ni trogen:yield response data. In fact, this simpl ification of constant returns 
to scale in ferti 1 izer use is required by the 1 i near programming model s. A third 
reason for including the budget without fertilizer is due to operational concerns 
of the linear programming models. Fertilization at levels below the high 
recommended 1 evel s is probably the most profitable, and feasible, option for 
small holders adopting the new varieties. Including both ferti 1 i zed and 
unfertilized options permits the linear programming models to choose from an 
infinite number of fertilization levels, all lying within the full range from 
zero to full recommended rates, to determine maximum farm profits given the 
relevant constraints. The 1 inear programming model s would represent this as a 
1 inear combination of the unfertil ized and highly ferti 1 ized options, with 
application rates, costs, yields, and gross margins a weighted average of the 
two. 

It has been observed that while the official recommended fertilizer 
appl ication 1 evel wi 1 1  produce the highest yields, 1 ower 1 evel s of ferti 1 izer use 
are generally more prof i tab1 e for the farmer (Byerl ee 1992). Byerl ee has a1 so 
noted that lower levels of fertil izer application may lead to more efficient use 
of scarce cash, inputs, and 1 abor during bottleneck periods. The recommendations 
in Malawi are probably unreal istically high, with nutrient levels equal to those 
"only just achieved by farmers in the irrigated Punjab of Pakistan, 25 years 
after the introduction of improved wheat and rice varieties" (Byerlee 1992, p .  
41). 

No attempt has been made to include 1 abor costs in the parti a1 budget. This 
is because of the problems inherent in placing a value on the labor of family 
members who are underemployed during much, but certainly not all, of the year. 
A strength of the linear programming models is the ability to calculate shadow 
wage rates, which take into account all of the opportunity costs of labor. 

EXPANSION OF SMALLHOLDER BURLEY TOBACCO PRODUCTION 

The next component of policy reform to be considered is the expansion of the 
small holder burl ey tobacco program that was begun under the Agricultural Sector 
Adjustment Credit (ASAC). Smallholders have been growing burley officially on 
a very limited basis for three seasons. Many of the organizational issues of 
input supply and output marketing have been resolved during this period, and 
initial indications are that the program has been proceeding well (Phiri and 
Cameron 1992). 

A one hectare budget for burley tobacco is shown in Table 8. It is proposed 
that the smallholder burley tobacco program be expanded on the basis of 
microplots of burley, with each grower growing only 0.1 hectare, on which they 
might produce 150 kilograms of leaf. An important technical reason for this is 
that it would allow small holders on very small landholdings to observe the one- 
in-four crop rotation requirement for burley to avoid nematode infestations. By 
keeping the size of each individual's quota small, it is possible to spread the 
benefits of the program among the maximum number of small holders, whi 1 e sti 1 1  



Table 8 - One Hectare Budget f o r  Smallholder Burley Tobacco 

SeedISeedbeds 
F e r t i l i z e r  

D compound (600 Kg) 
CAN (400 Kg) 

Other c o s t  
Cost (MK per  Ha) 
Yield (kg per  ha) 
Output value (MK) 
Gross margin 

Sources: Agmmark (1990), Table 8.06 and Conroy (personal 
communication). 

Note: F e r t i l i z e r  and output  p r i c e s  ad jus ted  t o  r e f l e c t  1992/93 l e v e l s  
(without  input  s u b s i d i e s ) .  



p e r m i t t i n g  program p a r t i c i p a n t s  t o  earn s u f f i c i e n t  r e t u r n s  from t h e i r  bu r l ey  
p roduc t i on  t o  he1 p  f i nance  h y b r i d  maize and f e r t i  1  i z e r  adopt ion as we1 1  as pay 
o f f  any c r e d i t  taken f o r  b u r l e y  p roduc t ion .  By 1  i m i t i n g  p roduc t i on  t o  such a 
small sca le ,  i t  i s  a l s o  p o s s i b l e  t o  e l i m i n a t e  some c a p i t a l  cos ts  such as tobacco 
barns: many sma l lho lders  d r y  t h e i r  b u r l e y  crop i n  houses o r  k i t chens  and do no t  
b u i l d  s t r u c t u r e s  s p e c i f i c a l l y  f o r  t h i s  purpose. 

The o p e r a t i v e  assumptions f o r  t h i  s  budget are as f o l  1  ows. The average y i e l d  
i s  assumed t o  be 1,500 k i lograms p e r  hectare,  and i t  i s  assumed t h a t  t h e  farmer 
w i l l  r e c e i v e  an average o f  MK6.75 p e r  k i log ram a f t e r  cos ts  f o r  market ing, b u t  n o t  
inpu ts ,  have been deducted. For 1  ack o f  da ta  i n d i c a t i n g  otherwi  se, averages 
y i e l d s  a re  assumed t o  be i d e n t i c a l  i n  a l l  ADDS. The f e r t i l i z e r  appl i c a t i o n  r a t e s  
are assumed t o  be 600 k i lograms o f  D compound and 400 k i lograms of CAN per  
hectare.  

The r a t i o n a l e  f o r  expanding sma l lho lder  b u r l e y  tobacco p roduc t ion  i s  based 
upon severa l  i n t e r r e l a t e d  goals .  One i s  t o  spread t h e  b e n e f i t s  o f  t h e  f avo rab le  
wo r l d  market c o n d i t i o n s  beyond t h e  few thousand es ta tes  t h a t  have u n t i l  ve ry  
r e c e n t l y  en joyed exc lus i ve  permiss ion t o  grow bu r l ey .  A  second i s  t h a t ,  even 
w i t h  t h e  advent o f  t h e  f l i n t i e r  hybr ids ,  i t  w i l l  ,be exceeding ly  d i f f i c u l t  f o r  
resource-poor sma l lho lders  t o  adopt h y b r i d  maize and f e r t i l i z e r  packages due t o  
t h e  h i g h  c o s t  o f  f e r t i l i z e r  i n  Malawi. Many o f  those w i t h  very  small 
l andho ld ings  would f i n d  i t  d i f f i c u l t  t o  bo th  repay any c r e d i t s  and r e t a i n  
s u f f i c i e n t  q u a n t i t i e s  o f  maize f o r  home consumption. Another source o f  income 
i s  c l e a r l y  needed t o  h e l p  subs id ize  adopt ion and cont inued use o f  f l i n t  h y b r i d  
maize packages, and b u r l  ey tobacco i s an excel  1  en t  candidate.  Many small ho lders  
have some exper ience w i t h  b u r l  ey p roduc t ion ,  e i t h e r  as e s t a t e  tenants ,  e a r l y  
p a r t i c i p a n t s  i n  t h e  sma l lho lder  bu r l ey  program, o r  i l l e g a l  growers o f  l e a f  f o r  
sa le  through 1  icensed es ta tes .  Bur ley  makes very  p r o f i t a b l e  use o f  land, as may 
be seen f rom t h e  budget, and t h e  l a b o r  demand peaks f o r  b u r l e y  have o n l y  small 
over lap  w i t h  those f o r  t h e  main smal l  ho lde r  crops. The a d d i t i o n a l  i n f u s i o n  o f  
income t o  smal l  ho lde r  b u r l  ey growers would a1 so boost t h e  1  ocal  nonfarm economy, 
as households would have more d isposable income t o  spend on c l o t h i n g  and 
household durables,  two ca tegor ies  o f  goods which have been shown t o  have h igh  
expend i tu re  e l a s t i c i t i e s  among smal lho lder  farmers. Th i s  would generate e x t r a  
income f o r  r u r a l  t r a d e r s  and c ra f t speop le  and increase employment o p p o r t u n i t i e s  
i n  t h e  i n fo rma l  s e r v i c e  and manufactur ing sectors ,  thus  d i v e r s i f y i n g  t h e  r u r a l  
economy. 

Average r e a l  b u r l e y  tobacco p r i c e s  were lower  f o r  l e a f  harvested i n  1993. 
Lower b u r l e y  tobacco p r i c e s  would lower  t h e  revenues and gross margin f o r  t h e  
crop, which would nonetheless remain t h e  most p r o f i  tab1 e  c rop  f o r  
smal l  ho lders .  As l o n g  as t h e  c rop  remains more p r o f i t a b l e  than  t h e  nex t  best  
a1 t e r n a t i v e  ( u s u a l l y  h y b r i d  maize w i t h  f e r t i l i z e r ) ,  lower  b u r l e y  p r i c e s  would 
n o t  have a  ma jo r  impact on t h e  op t ima l  cropping p a t t e r n s  i n  t h e  LP models. 
The main e f f e c t  o f  lower  b u r l e y  p r i c e s  on t h e  model p r e d i c t i o n s  would be lower  
farm incomes, and some sw i t ch ing  away f rom purchased i n p u t s  due t o  lower  cash 
a v a i l a b i l i t y .  



It may be seen in the budget that, while burley can generate a substantial 
amount of profit from a small area of land, it does require a considerable cash 
outlay to do so. Thus, funding for inputs becomes a critical issue, including 
consideration of alternative uses for those funds. As land availability and 
credit are two of the most severe constraints for small holders, the interaction 
between the two is important. Fortunately, 1 inear programming analysis is an 
excel lent medium for evaluating these different constraints, and the imp1 ications 
of burley tobacco's relative efficiencies in credit and land use will be 
discussed in greater detail in a later section of this paper. 

AGROFORESTRY: INTERCROPPING MAIZE WITH ACACIA ALBIDA 

Short-to-nonexi stent fa1 1 ow periods between maize crops, coup1 ed with the 
inabil i ty of the majority of small holders in Ma1 awi to apply significant amounts 
of fertil izer, has caused a decl ine in soil fertil i ty and a reduction in yields. 
There are a variety of agroforestry practices that hold promise for arresting and 
possibly reversing this trend; a1 1 are based on the growing of 1 egumi nous crops, 
which fix nitrogen in the soil. This nitrogen substitutes for or supplements 
inorganic fertilizer and manure, which may also be applied on the garden. An 
advantage of agroforestry is the low cost relative to inorganic fertilizer, 
making it potenti a1 ly attractive for resource-poor farmers. Another advantage 
is the production of fuel and fodder as by-products. The disadvantages are the 
time and numerous difficulties often encountered in establishing a tree or hedge 
crop, and potential confl icts in labor demands. In some cases the tree or hedge 
crop displ aces other crops on the field. The agroforestry practices presently 
under consideration for introduction to small holder farming systems in Ma1 awi 
cannot fix enough nitrogen to meet recommended levels of nutrient application. 
Nevertheless, agroforestry can make it possible to increase soi 1 nutrient 1 eve1 s 
and crop yields significantly at very low cost in a low-input cropping system, 
and reduce overall input costs as part of a high-input system. 

Agroforestry research and farmer adoption are still at an early stage in 
Malawi. A number of trials have been conducted at Chitedze Research Station and 
on smallholder farms throughout the country. These have provided some 
preliminary results on the costs and benefits of agroforestry practices and 
recommendations for implementation. Research is continuing in order to determine 
the practices that are best suited to Malawian conditions, including the 
small holder resource constraints (such as cultivable areas and 1 abor 
avail abi 1 ity) and agrocl imatic conditions. The two practices that have received 
the most attention are a1 ley cropping and intercropping trees with food crops in 
the same plot. The practice considered in this analysis is intercropping maize 
and Acacia albida, a 1 eguminous tree indigenous to Ma1 awi and found in many parts 
of the country. Management of Acacia albida intercropped with maize requires 
1 i ttle additional 1 abor. Thus, while alley cropping with Leucaena leucocepha7a 
or Cassia spectabi 1 i s  might produce greater yield increases, and positive 
financial returns, within a shorter time horizon, intercropping maize and Acacia 
albida is appropriate for a wider range of agroecological conditions and 
household types. 



The agroforestry budgets shown in Table 9 are estimated from a synthesis of 
data drawn from Bunderson e t  a1 . (1990), Sel en j e  e t  a1 . (1990), and Hayes (nd) . 
Selenje e t  a l .  report  t ha t  data collected over two seasons in the Ntcheu Rural 
Development Project (RDP) show average yie lds  of maize planted under Acacia 
a l b i d a  t o  be more than twice t ha t  of maize planted in the open on the same f i e l d .  
The averages fo r  the  two seasons (1988/89 and 1989/90) were 1,532 and 1,265 
kilograms per hectare under the Acacia a l b i d a  canopy, compared with 688 and 614 
kilograms per hectare in the  open. Soil analysis revealed s ignif icant ly  higher 
levels  of nitrogen, potassium, and organic matter in the s o i l s  underneath the 
t rees .  

Using data from t r i  a1 s in Mzuzu, Kasungu, and Sal ima ADDs, Bunderson e t  a1 . 
(1990) have a l so  shown the  beneficial e f fec t s  of Acacia a l b i d a  on maize yie lds ,  
and the  general (but not monotonic) reduction in these e f fec t s  as distance from 
the  t r e e  increases. Mean increases in maize yie lds  under Acacia a l b i d a  ranged 
from 42 t o  272 percent across d i f fe ren t  s i t e s .  The data presents some 
prel iminary evidence t ha t  the  response of hybrid maize i s  greater  than t ha t  of 
local maize. 

Hayes's analysis  of the  t r i a l s  in Salima and Mzuzu ADDs showed gross margins 
fo r  maize grown with Acacia a l b i d a  9 t o  250 percent higher than those grown 
without the t r e e  crop. Increases in gross margins were even greater  i f  the value 
of wood and fodder produced by Acacia a l b i d a  are taken into  account. Hayes's 
analysis  a lso  demonstrates t ha t  intercropping with Acacia a l b i d a  can generate 
returns comparable with those of hybrid maize and inorganic f e r t i l i z e r  packages, 
but a t  a much lower f inancial  r i s k  t o  the farmer. 

The budgets r e f l e c t  the  estimated costs  and returns of intercropped maize 
and Acacia a7bida a f t e r  the  t r ee s  have been established. A1 though i t  depends on 
input and output prices and the  yie ld  response function, as well as constraints  
on funds f o r  inputs,  i t  i s  usually desi.rable t o  supplement the nitrogen fixed by 
the  t r e e s  with inorganic f e r t i l i z e r .  The limited empirical evidence available 
about t h i s  combination in Malawi supports the view tha t  f e r t i l i z e r  application 
can fu r ther  increase maize yie lds .  In the budgets presented here i t  i s  assumed 
tha t  additional inorganic f e r t i l i z e r  a t  the r a t e  of 80 percent of recommended 
levels  would bring to ta l  soi l  nutrient  avai 1 abil i t y  and crop yie lds  up t o  a 1 evel 
equivalent t o  the  f u l l  recommended f e r t i l  izat ion 1 evel without organic nitrogen 
f ixat ion.  

SOY BEANS 

A promising crop in Malawi i s  soybeans. I t  and cassava are the only crops 
sui table  fo r  many areas in Malawi t ha t  can produce as many calor ies  per hectare 
as maize. Soybeans a lso  f i x  nitrogen in the s o i l ,  thus improving soi l  f e r t i l  i t y ,  
or  a t  l e a s t  slowing depletion. Most var ie t i es  of soybean require inoculation 
with bacteria t o  s t a r t  the  nodulation process. This requires labor and 
considerable crop management ski1 1. A soybean variety has been developed in 
Zambi a t h a t  i s promi scuous, o r  sel f - i  nocul a t  i ng . Thi s var ie ty ,  Magoye, has been 



Teble 9 - Agroforestry: One Hectare Budgets fo r  Acacia albida Intercropped u i t h  Local and hybrid 
maize, with and without Additional Inorganic Fer t i l i zer  

Aaricultural Dew la ren t  Divisions <ADD) 

Local m i z e  wi th Acacia albida 
(no addit ional f e r t i l i z e r )  

Seed cost (HK) 
Urea cost (HK) 
DAP cost (HK) 
Total inputs cost 
Assuned y ie ld  (tons/ha) 
Value of production (MK) 
Gross margin (MK) 

Local m i z e  wi th Acacia albida 
plus 80% of rec- 
f e r t i l i z e r  level 

Seed cost (MK) 
Urea cost (MK) 
DAP cost (HK) 
Total inputs cost 
Assuned y ie ld  (tons/ha) 
Value of production (MK) 
Gross margin (MK) 

Hybrid m i z e  wi th Acacia albida 
(no addit ional f e r t i l i z e r )  

Seed cost (MK) 
Urea cost (MK) 
OAP cost (MK) 
Total inputs cost 
Ass& y ie ld  (tons/ha) 
Value of production (MK) 
Gross margin (MK) 

Hybrid m i z e  wi th Acacia albida 
plus 80% of rec- 
f e r t i l i z e r  level 

Seed cost (MK) 
Urea cost (MK) 
DAP cost (MK) 
Total inputs cost 
A s s 4  y ie ld  (tons/ha) 
Value of production (MK) 
Gross margin (MK) 



grown i n  a  number o f  areas o f  Ma1 awi, e s p e c i a l l y  near t h e  border  w i t h  Zambia, f o r  
t h e  pas t  few years.  Farmer adopt ion has been b r i s k ,  and Magoye was o f f i c i a l l y  
c l ea red  f o r  d i s t r i b u t i o n  i n  Malawi i n  J u l y  1992. 

Soybeans may be in te rc ropped w i t h  o t h e r  crops, such as maize, o r  grown i n  
pure stands. Perhaps t h e  bes t  s t r a t e g y  f o r  many households i s  a  r o t a t i o n  o f  
soybeans w i t h  maize on a  p o r t i o n  o f  t h e i r  1  andholdings. Pure stands o f  Magoye 
soybeans f i x  an average o f  60-70 k i lograms o f  n i t r o g e n  pe r  hectare,  w i t h  
b e n e f i c i a l  e f f e c t s  o f  t h e  n i t r o g e n  r e f l e c t e d  i n  t h e  f o l l o w i n g  yea r ' s  maize crop. 
One hec ta re  budgets f o r  maize-soybean r o t a t i o n  a re  shown i n  Table 10. I n  t h e  
budgets i t  i s  assumed t h a t  t h e  p r i c e  o f  Magoye soybean seed i s  MK1.05 p e r  
k i logram, equal t o  t h e  1992193 o f f i c i a l  p r i c e  f o r  r e g u l a r  soybean seed; t he  seed 
i s  appl i e d  a t  a  r a t e  o f  60 k i  1  ograms pe r  hectare.  The producer p r i c e  o f  soybeans 
i s  assumed t o  be equal t o  t h e  1992/93 o f f i c i a l  p r i c e  o f  MK0.65 pe r  k i logram. The 
incrementa l  maize ou tpu t  due t o  t h e  n i t r o g e n  f i x e d  by t h e  soybeans i s  assumed t o  
be 30 percen t  o f  t h e  d i f f e r e n c e  between maize y i e l d s  w i t h  no f e r t i l  i z a t i o n  and 
those w i t h  f e r t i l i z e r  a p p l i e d  a t  t h e  recommended r a t e .  Th is  i s  t h e  same y i e l d  
assumption t h a t  was used f o r  t h e  maize and Acacia albida i n t e r c r o p  w i t hou t  
i n o r g a n i c  f e r t i l i z e r .  Th i s  i s  a conserva t i ve  est imate,  as a  good soybean crop 
can f i x  more than  h a l f  o f  t h e  recommended n i t r o g e n  r e q u i r e d  f o r  t h e  maize c rop  
t h e  f o l l o w i n g  year .  The budgets show one-ha1 f hec ta re  p l an ted  t o  maize and one- 
h a l f  hec ta re  p l a n t e d  t o  soybeans, and a re  s e t  up t o  r e f l e c t  t h e  s i t u a t i o n  i n  t he  
second year  o r  1  a t e r  o f  such a  r o t a t i o n ,  when t h e  n i t r o g e n - f i x i n g  b e n e f i t s  o f  t he  
soybeans have begun t o  be r e a l i z e d .  



Table 10 - One Hectare Budgets f o r  Rotations o f  Soybeans u i t h  Local and Hybrid Maize, by ADD Grouping 

Agricultural Developmt Divisions <ADD) 
L i  Longwe 

s* Local Maize 

Area (ha) .. 
Seed app l i ca t ion  r a t e  (kg/ha) 
Seed cost (MK) 
Total inputs cost 
Assuned y i e l d  (tons/ha) 
Value of product ion (MK) 
Gross margin (HKI 

Area (ha) 
Seed appl icat ion r a t e  (kg/ha) 
Seed cost (HK) 
Total inputs cost 
Assuned y i e l d  (tons/ha) 
Value o f  product ion (MK) 
Gross marsin tMK) 

soVbeans Hybrid b i z e  



4. LINEAR PROGRAMMING MODEL FOR POLICY SIMULATIONS 

I n  t h i s  sec t i on  a simple l i n e a r  programming model i s  developed f o r  use i n  
s imu la t ing  t h e  e f f e c t s  o f  th ree  d i f f e r e n t  p o l i c y  scenarios on smal lholder 
a g r i c u l t u r a l  product ion, resource use, and incomes. The model i s  kept as simple 
as poss ib le  i n  an attempt t o  reach a wide audience. To s i m p l i f y  t h e  expos i t ion  
f u r t h e r ,  a  sing1 e general model i s  developed. This  model i s  then made more 
s p e c i f i c  t o  d i f f e r e n t  types o f  households by appropr iate a1 t e r a t i o n  o f  ob jec t i ve  
f u n c t i o n  values (e.g., crop gross margins), techn ica l  c o e f f i c i e n t s  (e.g., average 
maize y i e l d  per  hectare i n  d i f f e r e n t  regions),  and resource a v a i l a b i l i t y  (e.g., 
c u l t i v a b l e  1 and). Where a p a r t i c u l a r  crop en te rp r i se  i s  completely inappl  i cab le  
f o r  a household type o r  reg ion  the  a c t i v i t y  i s  e f f e c t i v e l y  excluded by s e t t i n g  
c o e f f i c i e n t s  f o r  t h a t  a c t i v i t y  t o  zero. 

ACTIVITIES 

The LP model i s  s e t  up t o  maximize n e t  monetary re tu rns  t o  selected cropping 
and noncropping a c t i v i t i e s ,  subject  t o  a s e t  o f  cons t ra in t s  on resource 
a v a i l a b i l i t y  and subsistence needs. The general LP model has 37 a c t i v i t i e s ,  
i n c l u d i n g  major small ho lder  crops: 1 ocal maize, hyb r id  maize, groundnuts, cot ton,  
cassava, r i c e ,  sorghum, m i l l e t ,  in tercropped maize, beans, and groundnuts. For 
pure stands o f  maize, f u r t h e r  d i s t i n c t i o n s  are made between f e r t i l i z e d  and 
u n f e r t i  1  i zed 1 ocal maize, and between f e r t i  1  i zed and u n f e r t i  1  i zed dent and f l  i n t  
hyb r id  maize. Add i t i ona l  crops re levant  t o  t he  simul a t ions  are b u r l  ey tobacco, 
soybeans i n  a r o t a t i o n  w i t h  maize, and maize in tercropped w i t h  Acacia a lb ida.  
For t h e  soybean and Acacia a7bida, en terpr ises  separate a c t i v i t i e s  are spec i f i ed  
f o r  l o c a l  and h y b r i d  maize. For the  Acacia a7bida and maize i n te rc rop  a c t i v i t i e s  
a f u r t h e r  d i s t i n c t i o n  i s  made between land on which supplemental inorganic 
f e r t i l i z e r  i s  app l ied  and land t h a t  on ly  receives n i t rogen  from the  Acacia t rees.  

Other a c t i v i t i e s  en te r i ng  the  o b j e c t i v e  funct, ion are purchase o f  maize fo r  
home consumption, payment o f  i n t e r e s t  f o r  inputs  acquired on c r e d i t ,  a1 l o c a t i o n  
o f  household l a b o r  t o  o f f - f a rm employment, and h i r i n g  o f  a g r i c u l t u r a l  l a b o r  f o r  
crop product ion.  Off- farm and h i r e d  farm labo r  a c t i v i t i e s  are each disaggregated 
i n t o  s i x  t ime periods, each per iod  spanning from one t o  f o u r  months. The 
o b j e c t i v e  f u n c t i o n  c o e f f i c i e n t s  f o r  cropping a c t i v i t i e s  are the  gross margins per 
hectare i nd i ca ted  by the  budgets t h a t  were described e a r l  i e r .  Thus, separate 
a c t i v i t i e s  are n o t  s p e c i f i e d  f o r  seed and f e r t i l i z e r  purchase; these are a1 ready 
embodied i n  t he  gross margins from the  budgets and do not  need t o  be repeated i n  
the  LP model. Using the  method described e a r l i e r  t o  est imate i n p u t  and output 
p r i c e s  a f t e r  removal o f  a l l  subsidies, t h e  cos t  f o r  purchasing maize i s  84.7 
tambala per  ki logram. The assumed i n t e r e s t  r a t e  on i n p u t  c r e d i t  i s  12 percent. 
Wage r a t e s  f o r  h i r e d  l a b o r  and o f f - f a rm fam i l y  l abo r  are est imated wages per day, 
assuming t h a t  most employment i s  as ganyu labor .  The est imated d a i l y  wage used 
i n  the  model s  i s  MK3.30; t h i s  i s  se t  h igher  than present p r e v a i l  i n g  ganyu wages 
because wages w i l l  have t o  r i s e  t o  some ex ten t  i n  t he  face o f  l a r g e  pro jec ted  



increases i n  producer and consumer p r i c e s  o f  maize discussed e a r l  i e r .  A  1  i s t  o f  
t h e  v a r i a b l e  names used i n  t h e  LP model appears w i t h  b r i e f  v a r i a b l e  d e s c r i p t i o n s  
i n  Table 11, and t h e  f u l l  s e t  o f  models f o r  a l l  12 household types i d e n t i f i e d  
e a r l i e r  appear i n  Appendix 2. 

To t a k e  more complete account o f  t h e  r o l e  o f  r i s k  i n  small ho lder  farmers'  
dec is ions ,  development o f  a  quad ra t i c  programming model t h a t  maximized expected 
r e t u r n s  was considered, b u t  n o t  undertaken. On t h e  one hand, use o f  a  quadra t i c  
programming model would l i m i t  t h e  audience f o r  t h e  ana lys is .  More impor tan t ,  
s u f f i c i e n t  da ta  do n o t  e x i s t  t o  b u i l d  t he  var iance-covar iance m a t r i x  f o r  crop 
y i e l d s  o r  r e t u r n s  t h a t  would be c e n t r a l  t o  a  quadra t i c  model. Ins tead,  r i s k  i s  
accounted f o r  i n  t h i s  model by a  s a f e t y - f i r s t  c o n s t r a i n t  - as descr ibed by Low 
(1974) - which exp l  i c i  t l  y  inc ludes  meet ing food consumption requirements as one 
of t h e  household's o b j e c t i v e s .  The r o l e  o f  r i s k  i s  a l s o  incorpora ted  i n  the  
model by a  c o n s t r a i n t  t h a t  r e q u i r e s  t h e  household t o  p l a n t  a t  l e a s t  one-s ix th  o f  
i t s  t o t a l  c u l t i v a t e d  area t o  maize in te rc ropped w i t h  secondary crops. Th is  
r e f l e c t s  t h e  r e a l i t y  f o r  most smal lho lders  i n  Malawi, who grow a  wide range o f  
crops i n  a d d i t i o n  t o  maize, o f t e n  in te rc ropped w i t h  maize (Shaxson 1990). 

CONSTRAINTS 

There a re  22 c o n s t r a i n t s  i n  t h e  general  model which represen t  a  range o f  
c o n s t r a i n t s  appl i c a b l e  t o  small ho lde r  farmers . 7  The f i r s t  row o f  t h e  c o n s t r a i n t  
m a t r i x ,  l a b e l e d  Land, i s  a  l a n d  c o n s t r a i n t  t h a t  s imply  s p e c i f i e s  t h a t  t h e  sum o f  
t h e  areas a l l o c a t e d  t o  each crop o r  crop mix cannot exceed t h e  t o t a l  amount o f  
l a n d  a v a i l a b l e  t o  t h e  household. The second c o n s t r a i n t ,  l a b e l e d  FoodSec, i s  t he  
s a f e t y - f i r s t  c o n s t r a i n t  t h a t  r e q u i r e s  t h e  household t o  have enough g r a i n  o r  
cassava a v a i l  ab le  t o  meet household requirements,  est imated here as 200 ki lograms 
p e r  c a p i t a .  Th i s  food can e i t h e r  come from maize purchases o r  household 
p roduc t i on  o f  l o c a l  o r  f l i n t  h y b r i d  maize, r i c e ,  sorghum, m i l l e t ,  o r  cassava. 
Because o f  i t s  undes i rab le  consumption a t t r i b u t e s  i t  i s  assumed t h a t  dent  h y b r i d  
maize would n o t  be r e t a i n e d  by t h e  household f o r  consumption. 

The t h i r d  c o n s t r a i n t ,  l abe led  Budget, i s  a  budget c o n s t r a i n t  which requ i res  
t h a t  t h e  household's expendi tures on maize, h i  r ed  1  abor, and i n t e r e s t  payments 
do no t  exceed t h e  t o t a l  va lue o f  earn ings from c rop  p roduc t ion  and o f f - f a rm  
employment. The f o u r t h  c o n s t r a i n t ,  InputBuy, r e s t r i c t s  t he  amount t h a t  can be 
spent on c rop  i n p u t s  such as seed, f e r t i l i z e r ,  and chemicals t o  t he  amount o f  
cash a v a i l a b l e  a t  t h e  beginn ing o f  t h e  season p l u s  any c r e d i t  made a v a i l a b l e .  
The f i f t h  c o n s t r a i n t ,  CashAvl, i s  a  s imple i d e n t i t y  used t o  capture t h e  t i m i n g  
o f  expend i tu re  us ing  any cash h e l d  a t  t he  beginn ing o f  t he  season. The s i x t h  
c o n s t r a i n t ,  Seascons, l i m i t s  t h e  amount t h a t  can be spent on maize and h i r e d  
l a b o r  t o  t h e  amount o f  savings remain ing a f t e r  purchas ing nonlabor  i n p u t s  p l u s  

I n  a d d i t i o n  t o  these 22 cons t ra i n t s ,  t h e r e  are 37 non-negat i v i t y  
c o n s t r a i n t s  r e s t r i c t i n g  each o f  t h e  37 a c t i v i t i e s  t o  values t h a t  are g rea te r  
than o r  equal t o  zero. 



Table 11 - V a r i a b l e  Names and Descr ip t ions  f o r  L inear P rog ram ing  Model 

Variable 
nere Description 

LMNF Local maize, no f e r t i l i z e r  
LMF Local maize, f e r t i l i z e d  
HDMNF Hybr id  dent maize, no f e r t i l i z e r  
H FMN F Hybr id  f l i n t  maize, no f e r t i l i z e r  
HDMF Hybr id  dent maize, f e r t i l i z e d  
HFMF Hybr id  f l i n t  maize, f e r t i l i z e d  
LMSOY Local maize ( i n  soybean r o t a t i o n )  
HMSOY Hybr id  maize ( i n  soybean r o t a t i o n )  
SOYMZ Soybean ( i n  maize r o t a t i o n )  
LMAA Local maize & Acacia a l b i d a  in tercrop,  no add i t i ona l  f e r t i l i z e r  
LMAAF Local maize & Acacia a lb ida  p lus  f e r t i l i z e r  
HMAA Hybr id  maize & Acacia a l b i d a  in tercrop,  no add i t i ona l  f e r t i l i z e r  
HMAAF Hybr id  maize & Acacia a l b i d a  p l u s  f e r t i l i z e r  
BURLEY Bur ley  tobacco 
MMIX Maize & pu lse  and/or groundnuts i n t e r c r o p  
RICE Rice 
COTTON Cotton 
CASSAVA Cassava 
SORGHUM Sorghun 
GNUT Groundnuts 
MILLET M i l  l e t  
BUYM Maize purchases f o r  household consurpt ion 
CREDIT I n t e r e s t  payments on i npu t  c r e d i t  
CASHSAV I n i t i a l  cash balance not spent on nonlabor inputs  
CASHSPD I n i t i a l  cash balance spend on nonlabor i npu ts  
LOFFJS Of f - f a rm  labor, June-September 
LOFFON Of f - f a rm  labor, October-November 
LOFFDEC Of f - f a rm  labor, December 
LOFFJAN ' O f f - f a rm  Labor, January 
LOFFFM Of f - f a rm  labor, February-March 
LOFFAM Of f - fa rm labor, Apr i l -May 
HL JNSP H i red  labor,  June-Septrmber 
HLOCNV H i red  labor,  O c t o b e r - N o v d e r  
HLDEC H i red  labor, December 
HLJAN Hired labor, January 
HLFBMR H i red  labor,  February-March 
HLAPMY H i red  labor,  Apr i l -May 



any earnings from off-farm employment .' The next constraint, 1 abeled CredMax, 
r e s t r i c t s  the amount of credit  available t o  some predetermined value. (For most 
small holders a t  present th i s  predetermined value i s  zero.) Taken together, these 
four constraints add considerable realism t o  the model ,by preventing the 
household from financing operations by dissaving, which i s  n o t  a real i s t i c  option 
for most households, and not a sustainable option for  any household. The set  of 
four constraints also captures some of the l iquidi ty  crunch that leads many 
small holders t o  seek off-farm employment t o  earn food, or wages with which to  buy 
food, during the growing season. 

The constraint 1 abeled BurMax re s t r i c t s  the area a1 1 ocated t o  burl ey tobacco 
pro'ducti on t o  a specified 1 eve1 , set  here a t  0.10 hectare per participating 
household. The actual levels for  the right hand sides of the credit  and burley 
quota constraints were derived as follows. For credit  in the base year, the 
total  amount of credi t  available was divided by the number of hectares under 
cultivation t o  give an average credi t  per hectare amount. The implicit 
assumption i s  tha t ,  other things being equal, the amount of credit  received i s  
proportional to  area cultivated (actual re1 iable data on credit  use by area 
cultivated were n o t  avai lable) ,  This amount was then multiplied by the average 
area cultivated in each landholding group t o  arrive a t  the coefficient for the 
right hand side of the constraint. The issue of credit  versus noncredit farmers 
i s  taken care of by using the weighted average of credi t  available per household 
on the right hand side. The same procedure was repeated for  other model runs 
using projections on the total  avail abil i ty  of small holder credit  under different 
scenarios. A similar approach was used for the burley tobacco quota constraint, 
the main difference being that the right hand side values are the same for a l l  
landholding s ize groups, as the program i s  based on microplots that do  n o t  have 
t o  vary in s ize with total  area cultivated. 

The next constraint,  labeled MzSoyR i s  a simple rotational constraint t h a t  
r e s t r i c t s  the amount of maize grown in the rotation t o  an area no greater than  
that  planted t o  soybeans in the two-year rotation. I t  i s  s t i l l  possible for more 
area t o  be allocated to  maize under the other ac t iv i t ies ;  likewise, i t  i s  
possible t o  allocate more land to  soybeans than to  maize. The constraint labeled 
MaxSoy places an upper l imit  on the proportion of the area that  can be planted 
to  soybeans, the l imit  set  a t  a maximum of one-tenth of total  cultivated area. 
Trial runs of the model indicated 1 arge areas of soybeans grown in rotation with 
maize, because of the present profi tabi l i ty  of soybeans combined with the 
beneficial effects  of the residual nitrogen on the following' maize crop. 
However, a more real i s t i c  assessment of the situation indicates that  the total  
area a1 1 ocated to  soybean production would be constrained by a number of factors. 

' Households would only use off-farm earnings to  finance hired labor i f  a 
member of the household can earn an off-farm wage above that  paid to  farm 
laborers. Otherwise, households would typically use family labor instead of 
hired labor, as long as family labor i s  suff ic ient .  This i s  taken care of in 
the LP model by set t ing hired farm labor wages s l ight ly higher than off-farm 
wages (by MK0.05 per day). The difference may be interpreted as the 
supervisory cost t o  the household of managing hired labor. 



Among these a re :  p o s s i b i l  i t y  o f  decreased y i e l d s  due t o  r u s t  disease i f  soybeans 
occupy 1  arge expanses o f  c u l t i v a t e d  1  and, d i f f i c u l t i e s  ha rves t i ng  1  arge areas o f  
soybeans i n  a  t i m e l y  manner t o  avo id  s h a t t e r i n g  o f  t h e  pods, and t h e  l i m i t e d  
market f o r  soybeans i n  Malawi. 

The c o n s t r a i n t  l a b e l e d  MaxAA r e s t r i c t s  t h e  maximum p r o p o r t i o n  o f  l a n d  
p l a n t e d  t o  a  maize and Acacia a7bida i n t e r c r o p  t o  no more than one-tenth o f  t h e  
t o t a l  c u l t i v a t e d  area. As was t h e  case w i t h  t h e  maize and soybean r o t a t i o n ,  
a g r o f o r e s t r y  p r a c t i c e s  appeared a t  unreasonably 1  arge 1  eve1 s  i n  t h e  opt imal  
s o l u t i o n s  t o  t h e  t r i a l  LP models. I n  p r a c t i c e  t h e  p r o f i t a b i l i t y  o f  these 
p r a c t i c e s  w i l l  be cons t ra ined  i n  t h e  s h o r t  term by d i f f i c u l t i e s  i n  g e t t i n g  new 
t r e e  p l a n t i n g s  o f f  t o  a  good s t a r t  and t h e  l o n g  t ime  i t  takes f o r  t h e  t r e e s  t o  
g e t  es tab l i shed  and s t a r t  f i x i n g  s i g n i f i c a n t  amounts o f  n i t r o g e n  (8 t o  12 years 
i n  most areas o f  t h e  coun t r y ) .  Over t h e  l onge r  te rm adopt ion o f  t h i s  p r a c t i c e  
w i l l  be cons t ra i ned  by t h e  u n s u i t a b i l i t y  o f  some l o c a l  cond i t i ons .  The MinMix 
c o n s t r a i n t  i s  a  crude at tempt  t o  account f o r  r i s k  and improve t h e  r e a l  ism o f  t h e  
LP model by r e q u i r i n g  t h e  op t ima l  s o l u t i o n  t o  i n c l u d e  some o f  t h e  cropping 
d i v e r s i t y  t h a t  i s  shown i n  most smal lho lder  cropping p a t t e r n s  i n  Malawi. 
S p e c i f i c a l l y ,  t h e  c o n s t r a i n t  r e q u i r e s  t h a t  a t  1  eas t  one-s ix th  o f  t h e  t o t a l  area 
under c u l t i v a t i o n  be a1 1  ocated t o  maize i ntercropped w i t h  p u l  ses, groundnuts, o r  
o t h e r  crops. Wi thout  t h i s  c o n s t r a i n t  these secondary crops would u s u a l l y  n o t  
appear i n  op t ima l  s o l u t i o n s  because t h e  r e t u r n s  a re  r e l a t i v e l y  lower  than those 
o f  o t h e r  a c t i v i t i e s .  Nevertheless, such c rop  mixes a re  u s u a l l y  found i n  
small ho lde r  gardens, as these crops a re  impor tan t  as r e 1  i s h  i n g r e d i e n t s  and r i s k  
spreaders. These crops a l s o  pe rm i t  scarce l a n d  t o  be used more i n t e n s i v e l y  
through r e l a y  cropping. Some o f  these crops a re  a l s o  use fu l  f o r  spreading l a b o r  
demand and f o r  p r o v i d i n g  food  be fo re  t h e  main s t a p l e  crop i s  harvested (Shaxson 
1990). The n e x t  s i x  c o n s t r a i n t s  l i m i t  l a b o r  i n p u t  f o r  c rop  p roduc t ion  i n  each 
o f  s i x  pe r i ods  t o  a v a i l a b l e  f a m i l y  l a b o r  p l u s  any h i r e d  l abo r ,  l e s s  any t ime t h a t  
f a m i l y  members work o f f - fa rm.  The s i x  per iods  a re  June-September, October- 
November, December, January, February-March, and Ap r i  1  -May. The number o f  f a m i l y  
members a v a i l a b l e  f o r  a g r i c u l t u r a l  l a b o r  i s  est imated a t  40 percen t  o f  t he  
household s ize ,  and each member i s  assumed t o  be a v a i l a b l e  t o  work an average o f  
19 days pe r  month, except f o r  December and January, when i l l n e s s  (and poss ib l y  
food  shortages) reduces t h i s  number t o  15. These numbers might appear t o  be low, 
b u t  t h a t  i s  because t h e y  t a k e  account o f  o t h e r  demands on t ime, i n c l u d i n g  
ga the r i ng  o f  wood, f e t c h i n g  water, food p repara t ion ,  and community s o c i a l  and 
ceremonial  o b l i g a t i o n s .  The l a s t  f o u r  c o n s t r a i n t s  l i m i t  t he  number o f  person- 
days a  household can a l l o c a t e  l a b o r  t o  work o f f - f a rm  between October and March 
t o  a  maximum o f  t e n  person-days pe r  month. Th i s  i s  done t o  account f o r  t he  
1  i m i  t e d  demand f o r  1  abor, and thus  1  i m i  t e d  o p p o r t u n i t i e s  f o r  o f f - f a r m  employment. 
The da ta  on l a b o r  requi rements f o r  each c ropp ing  a c t i v i t y  were taken from da ta  
gathered by UNDPIFAO f o r  t h e i r  a g r i c u l t u r a l  mechanizat ion p r o j e c t  i n  Malawi. 



USE OF MODEL FOR POLICY SIMULATIONS 

The model was c a l i b r a t e d  by comparing t he  r e s u l t s  w i t h  bo th  farm- and 
aggregate-1 eve l  s t a t  i s t i  cs on recen t  cropping pa t t e rns ,  p roduc t ion  1 evel  s, and 
demand f o r  c r e d i t  and i npu t s .  Where necessary, t h e  model c o e f f i c i e n t s  and 
c o n s t r a i n t s  were ad jus ted  t o  make model r e s u l t s  more c l o s e l y  correspond w i t h  
r e a l i t y  i n  t h e  base year .  The season 1990191 was used t o  c a l i b r a t e  t h e  model, 
as t h e  d i s a s t r o u s  1991192 drought  year  would be i napp rop r i a te  f o r  obvious 
reasons. S i m i l a r l y ,  1992193 was n o t  used as a base year  because i t  was 
cha rac te r i zed  by unusua l l y  good weather and abnorma l i t i es  i n  i n p u t  d i s t r i b u t i o n .  
The l a t t e r  i nc l udes  a c r i t i c a l  shortage o f  l o c a l  maize seed f o l l o w i n g  t he  drought 
and t h e  f r e e  d i s t r i b u t i o n  o f  about 1,000 m e t r i c  tons o f  h y b r i d  maize seed, 
n e i t h e r  o f  which a re  l i k e l y  t o  occur  on a r e g u l a r  bas is .  As 1990191 was a l so  a 
good season (a l though n o t  as p roduc t i ve  as 1992/93), go ing back a couple years 
f o r  a  base year  comparison does n o t  underest imate t h e  p o s i t i v e  t rends  t h a t  have 
taken p lace  i n  small ho lde r  a g r i c u l t u r e  i n  r ecen t  years.  Next a  number o f  
c o e f f i c i e n t s  i n  t h e  base year  models were mod i f i ed  t o  s imu la te  t he  e f f e c t s  o f  
t h r e e  d i f f e r e n t  p o l i c y  scenarios.  The t ime  ho r i zon  f o r  each i s  t e n  years, so 
t h a t  t h e  mode,ls a re  used t o  s imu la te  outcomes i n  t he  year  2002103. 

Scenario One: Continuation o f  Present Pol ic ies 

The f i r s t  scenar io  may be termed Continue Present P o l i c i e s .  I n  t h i s  
scenar io  i t  i s  assumed t h a t  r ecen t  t rends  w i l l  cont inue; no te  t h a t  i t  i s  
d e f i n i t e l y  n o t  assumed t h a t  no changes w i l l  occur over  t h e  nex t  10 years.  
A v a i l a b i l i t y ,  b u t  n o t  necessa r i l y  use, o f  f e r t i l i z e r  i s  assumed t o  grow i n  l i n e  
w i t h  t h e  t e n  percen t  annual increases o f  r ecen t  years.  Growth i n  t h e  number o f  
smal l  ho lde r  b u r l e y  tobacco producers i s  assumed t o  be modest, w i t h  t h e  t o t a l  
b u r l e y  quota a l l o c a t e d  t o  small ho lders  equal t o  11 m i l l  i o n  k i lograms and 
approx imate ly  34,000 smal l  ho lders  p a r t i c i p a t i n g .  Avai 1  ab i  1  i t y  and d i s t r i b u t i o n  
o f  c r e d i t  i s  expected t o  grow a t  3.2 percent  pe r  year ,  approximately i n  1  i n e  w i t h  
popu la t i on  growth. It i s  assumed t h a t  progress on new techno log ica l  f r o n t s ,  
namely f l  i n t  h y b r i d  maize, ag ro fo res t r y ,  and soybeans, would be modest. Th is  
assumption i s  o p e r a t i o n a l i z e d  by an a d d i t i o n a l  c o n s t r a i n t  (MaxTech), which 
r e s t r i c t s  t h e  area a l l o c a t e d  t o  these improved techno log ies  t o  no more than one- 
f i f t h  o f  t h e  t o t a l  cropped area. ( I n  p r a c t i c e  t h i s  c o n s t r a i n t  tu rned  o u t  t o  be 
n o t  b i n d i n g  f o r  a l l  b u t  two o f  t h e  twe lve  household types, as o the r  cons t ra i n t s ,  
most no tab l y  c r e d i t ,  proved t o  be b i n d i n g  be fo re  t h e  MaxTech l i m i t  was reached.) 

Scenario Two: Pol i c y  Reforms 

The second p o l i c y  scenar io  i n  t h e  s imu la t ions  i s  l a b e l e d  P o l i c y  Reforms. 
I n  t h i s  scenar io  i t  i s  assumed t h a t  t h e  small ho lde r  bu r l ey  program w i l l  be 
accelerated,  so t h a t  by t he  2002103 season t h e  b u r l e y  quota f o r  smal lho lders  
would be 25 m i l l i o n  k i lograms.  Th i s  would be grown by 166,000 p a r t i c i p a t i n g  
farmers on m i c r o p l o t s  o f  0 .1  hectare each. It i s  assumed t h a t  due t o  
encouragement g i ven  t o  NSCM and o t h e r  seed supp l i e r s  t h e  supply o f  f l i n t  h y b r i d  
maize seed would n o t  be cons t ra i n i ng .  A v a i l  a b i l  i t y  o f  c r e d i t  would increase t o  



at 1 east MK 250 mi 11 ion per year, more than double the base year 1 evel s, compared 
to a 33 percent increase in population. Only a portion of this additional 
credit , approximately MK 27 mi 11 ion, would be required by the small holder burl ey 
program, with the balance going to support production of other crops, especially 
maize. It is assumed that investments and improvements made in agricultural 
research and extension would permit adoption of agroforestry practices and 
soybean production to proceed rapidly, subject to the overall constraints already 
outlined. It is also assumed that yields of local maize fertilized at a high 
rate would increase by 100 kilograms per hectare, and with increases of 200 
kilograms per hectare for highly fertilized hybrid maize, due to improvements in 
cultural practices brought about by increased 1 ocation-speci fic extension advice. 
Note that it is assumed that these yield increases will occur after controlling 
for the rate of fertil izer appl ication. Increases in fertil izer appl ication 
rates will cause overall yield increases to be greater. 

Scenario Three: Rapid Policy Reforms 

This scenario is almost the same as the Policy Reform scenario described 
above. The differences are larger increases in smallholder burley quotas and 
credit availabil ity. Under the Rapid Pol icy Reforms scenario it is assumed that 
333,000 small holder farmers would be 1 icensed to grow burley tobacco, with a 
total small holder burl ey quota a1 location of almost 50 mil 1 ion kilograms. Credit 
availability would be increased to at least MK 285 million, with a large share 
of the additional credit going to service these additional growers. 

Table 12 shows projected burley tobacco export prospects for Malawi under 
two export growth rates, one at 2.5 percent per year and the other at 5.0 percent 
per year. It also shows the distribution of production between the estate and 
small holder subsectors for the three pol icy scenarios out1 i ned above. Note that 
in only one case, that of slow export growth combined with rapid growth in 
small holder quota a1 1 ocations, would estate quota a1 locations drop be1 ow 1991/92 
1 evel s of approximately 100 mi 11 ion tons. Thus, whi 1 e increased burl ey tobacco 
production would mean a declining share of the total for the estate subsector, 
the estates could still enjoy significant growth in burley tobacco output, 
especially if the outlook for exports is strong. 

At least three assumptions are constant across all of the three scenarios 
investigated. One, small holder popul ati on growth is assumed to be 3 percent per 
year in all cases. This estimate is based on an assumption of total population 
growth continuing to be well in excess of 3 percent per annum, but allowing for 
rural-to-urban migration to continue at the present low rate, as well as an 
allowance for continued shifting of households from the smallholder subsector to 
the estate subsector. Two, the total area of land cultivated by smallholders is 
assumed to increase at about 1 percent per year, as has been the case over the 
past decade, with prospects for opening up new land becoming increasingly limited 
(Eschweiler 1993). As land availability is known to be an important constraint 
in Malawi and shows up as highly constraining for all farm types under all 
scenarios, this is a critical assumption. However, it is a realistic assumption, 
barring any unforeseen return of land from leasehold or freehold status to 





customary s ta tus .  Three, a l l  p r i ces  are assumed t o  be the  same i n  a l l  cases. 
The actual  p r i c e s  used i n  the  model are those described i n  sec t ion  3. As these 
p r i c e s  are s u b s t a n t i a l l y  h igher  than those c u r r e n t l y  p reva i l i ng ,  i t  i s  t o  be 
expected t h a t  t he re  w i l l  be increases i n  a l l  var iab les  measured i n  nominal 
Kwacha, e.g., ne t  farm incomes. It i s  t he re fo re  var iab les  measured i n  real 
un i t s ,  such as tons o f  maize o r  hectares o f  land, which w i l l  be most t e l l i n g  when 
comparing the  r e s u l t s  f o r  the  d i f f e r e n t  pol  i c y  scenarios. When comparing Kwacha 
values i t  i s  t he  growth ra tes ,  as compared t o  the  base year, t h a t  are emphasized. 



5. RESULTS OF MODEL SIMULATIONS 

To g e t  a p i c t u r e  of t h e  overa l l  impact of t h e s e  pol icy  reforms on 
small ho lders  and on Malawi an a g r i c u l t u r e  in  genera l ,  t h e  r e s u l t s  from t h e  1 inea r  
programming models f o r  t h e  12 r ep re sen ta t ive  farm types were aggregated using t h e  
d i s t r i b u t i o n s  of households by a rea  c u l t i v a t e d  category shown i n  Table 13. The 
populat ion d i s t r i b u t i o n s  a r e  based on t h e  1987 census, with adjustments made t o  
t ake  account of t h e  f a c t  t h a t  t h e  a r ab le  land base i s  more o r  l e s s  f i xed  while 
t h e  number of people occupying t h a t  land would be increas ing .  The adjustments 
a r e  based on r ecen t  t r e n d s ,  including l imi ted  growth in  t h e  proport ion of t h e  
populat ion 1 iv ing  in  urban a reas .  The t o t a l  number of small holder households in  
1992 i s  1 .8 mi l l i on ,  and t h e  number f o r  2002/03 i s  pro jec ted  t o  be 2.4 mi l l ion ,  
which implies  an average annual growth r a t e  of t h r e e  percent  i n  t h e  number of 
small holder  households . 

The aggregat ion i s  a convenient means of both confirming t h e  val i d i  t y  of t h e  
farm-level 1 i n e a r  programming models, which form t h e  bas i s  f o r  t h i s  ana lys i s ,  and 
eva lua t ing  t h e  impact of d i f f e r e n t  pol i cy  s e t s  on key nat ional- level  var iab les .  
As many of t h e  reforms could only occur over t h e  span of a few yea r s ,  during 
which t h e  population and number of small holder  households w i l l  undoubtedly grow, 
i t  i s  app ropr i a t e  t o  use es t imates  of f u t u r e  population s i z e  in  t h e  pro jec t ions .  
I t  i s  not  only t h e  increase  in  numbers of smallholders  t h a t  i s  important,  but t he  
continued s h i f t  toward smal le r  .areas c u l t i v a t e d  t h a t  accompanies such growth, 
t h a t  i s  important t o  t h e  r e s u l t s .  

MODEL RESULTS - BASE YEAR 

Some important aggregate r e s u l t s  from t h e  base year  model runs a r e  shown in 
Table 14, under t h e  column headed Base Year. Grain production of 1.72 mi l l ion  
met r ic  t ons  (MMT) est imated from t h e  l i n e a r  programming models i s  c lo se  t o  t he  
ac tua l  1990/91 production l eve l  of  1.65 mi l l ion  met r ic  tons.  This f i gu re  
includes maize, r i c e ,  and m i l l e t ,  a s  r i c e  appears i n  t h e  optimal so lu t ions  f o r  
t h e  r e p r e s e n t a t i v e  farms in  Karonga and Salima ADDS, and m i l l e t  appears in  t h e  
s o l u t i o n s  f o r  Ngabu ADD. 

Consumpti on of 1.55 MMT of g ra in  i s  a1 so c l o s e  t o  t h e  ac tua l  1990/91 1 eve1 s ,  
and r e f l e c t s  t h e  small surp lus  of smallholder maize production compared t o  
effective demand f o r  maize. One must be carefu l  not  t o  i n t e r p r e t  t h i s  balance 
of supply and demand, o r  apparent maize se l f - su f f i c i ency , '  with t r u e  food 
s e c u r i t y ,  a mistake t h a t  i s  commonly made i n  d iscuss ions  of Malawi's food 
s i t u a t i o n .  As t h i s  1 .55 MMT i s  not d i s t r i b u t e d  equal ly ,  many f a l l  below t h e  per  
c a p i t a  consumption l eve l  of 194 kilograms per  year ,  which i s  a l ready  below t h e  
minimum n u t r i t i o n a l  requirement of 200 kilograms per year  t h a t  i s  o f t en  suggested 
f o r  Malawi. Q u i t e  s ens ib ly ,  t h e  government has not focused on equal izing 
d i  s t r i  but ion ,  but has 1 ong advocated increas ing  maize production so  t h a t  a1 1 
Ma1 awi ans can r ece ive  t h e i r  n u t r i t i o n a l  requirements whatever t h e  di  s t r i  bution 







o f  output .  This  o b j e c t i v e  has no t  been f u l f i l l e d ,  however, because o f  the 
f a i l u r e  t o  increase incomes o f  smal lholders so t h a t  they would have the 
purchasing power t o  r e t a i n  s u f f i c i e n t  q u a n t i t i e s  o f  t h e i r  own harvests o r  buy the 
maize necessary t o  meet t h e i r  n u t r i t i o n a l  requirements. We s h a l l  r e t u r n  t o  maize 
consumption l e v e l s  1  a t e r  i n  our d iscussion o f  the  pro jec ted  r e s u l t s  under a  range 
o f  p o l i c y  reforms. 

It i s we1 1  -documented t h a t  a  1  arge propor t ion  o f  Ma1 awians, espec ia l l y  those 
w i t h  small landholdings, do no t  ge t  s u f f i c i e n t  food t o  lead a c t i v e  and hea l thy  
1  ives-. High i n f a n t  and c h i l d  m o r t a l i t y  rates,  c h i l d  m a l n u t r i t i o n  ra tes  o f  over 
50 percent,  and widespread evidence o f  f a m i l i e s  ea t ing  on ly  one meal per  day, o r  
less,  du r ing  the  hungry season are on l y  th ree  o f  t he  more obvious examples. The 
1  i nea r  programming model s  success fu l l y  captured t h i s  d i  s tu rb ing  aspect of 
smal lholder  household economics i n  Malawi. With food requirements i n  the  safety-  
f i r s t  food s e c u r i t y  c o n s t r a i n t  se t  a t  200 kilograms per  year,  f eas ib le  so lu t ions  
cou ld  n o t  be reached f o r  households i n  the  Small 1  andholding groups i n  Lilongwe, 
Liwonde, Bl antyre, and Ngabu ADDs. Even a f t e r  ca re fu l  l y  rechecking o ther  model 
c o e f f i c i e n t s ,  i t  was necessary t o  reduce food i n take  t o  170 kilograms per  person 
per  year, on l y  85 percent o f  the  recommended minimum, t o  reach feas ib le  
so lu t i ons .  This  i s  i n  f a c t  what many households i n  Malawi do t o  surv ive.  I t  i s  
important t o  r e c a l l  t h a t  t he  models are designed t o  model average households i n  
each group, so the  t r u e  amount o f  hunger i s  g rea ter  when one remembers the  
roughly one ha1 f o f  households who are below average - i n  incomes, food 
product ion,  food in take,  e t c .  - i n  each group. This i s  a lso  t r u e  f o r  t he  
households i n  t h e  o ther  ADDs: t h e  average household i n  t he  Small landhold ing 
group may be ab le  t o  achieve 200 kilograms o f  s tap le  food consumption per  person 
per  year, bu t  many o f  those below average cannot. 

Other model r e s u l t s  shown i n  the  Base Year column i n  Table 14 a lso 
correspond c l o s e l y  t o  the  actual  1990/91 l e v e l s .  These inc lude area (on 
customary land)  p lan ted  t o  maize, the  propor t ion  o f  t h a t  t o t a l  devoted t o  hyb r id  
v a r i e t i e s ,  f e r t i l i z e r  use, and the  net  re tu rns  t o  farming. The d i s t r i b u t i o n  o f  
farm r e t u r n s  by area c u l t i v a t e d  corresponds we1 1  w i t h  r e s u l t s  repor ted  e l  sewhere. 
Base year model s imu la t ion  r e s u l t s  f o r  cropping pat te rns  and product ion by 
landhold ing s i z e  c lass  are a l so  i n  l i n e  w i t h  known actual  f i gu res  f o r  1990/91; 
these model est imates are shown i n  Table 15. The models a lso  show the  pervasive 
excess supply o f  labor ,  along w i t h  some o f  the  seasonal f l u c t u a t i o n s  i n  l abo r  
supply and demand, i n  Table 16. 

The model r e s u l t s  on c r e d i t  demand shown i n  Table 14 f o r  t he  Base Year 
scenario are lower than expected, as SACA loaned approximately MK120 m i l l i o n  i n  
t he  1992/93 season. One would expect t he  est imate i n  t h e  models t o  be h igher  
than t h i s  g iven the  increases i n  i n p u t  p r i ces  t h a t  are assumed (see sec t ion  3).  
The low est imates f o r  c r e d i t  are most l i k e l y  due t o  two fac tors ,  both a r t i f a c t s  
o f  t h e  LP models. F i r s t ,  t he  models do n o t  p rov ide  f o r  leakage o f  f e r t i l i z e r  t o  
t he  es ta te  subsector, which occurs when small ho lders s e l l  t he  subsidized 
f e r t i l i z e r  they  rece i ve  t o  estates,  which normal ly  pay the  f u l l  market p r ice .  
The p r i c e  p a i d  by the  es ta tes  t o  smal lholders f o r  f e r t i l i z e r  presumably l i e s  
somewhere between the  subsidized p r i c e  and the  market p r i ce .  It has been 
est imated t h a t  as much as 30 percent o f  smal lholder f e r t i l i z e r  f i n d s  i t s  way t o  







t he  es ta te  subsector, bu t  t h i s  i s  no t  inc luded i n  the  models. I n  t he  LP models 
a l l  f e r t i l i z e r  purchased, whether w i t h  cash o r  c r e d i t ,  i s  used on the  
small ho lders ' p l  o t s .  Second, s ince crop harvests and re tu rns  are a1 ready known 
i n  the  model, farmers w i l l  on ly  take c r e d i t  i f  i t  i s  c e r t a i n  t h a t  they w i l l  be 
able t o  repay t h e  loan p lus  i n t e r e s t .  The model leaves no room f o r  de fau l t ,  
which has been a growing problem f o r  SACA and small ho lders a1 i ke. These two 
reasons exp la in  a 1 arge p a r t  o f  t he  poor c a l i b r a t i o n  o f  t he  model w i t h  respect 
t o  smal lholder  c r e d i t  demand. 

The model a l so  tends t o  underestimate f e r t i l i z e r  n u t r i e n t  demand s l i g h t l y ,  
i n d i c a t i n g  33,400 tons o f  n i t rogen  and 9,329 tons o f  phosphate per  year  i n  the  
base-year run  o f  t he  model, compared w i t h  approximately 34,000 and 14,000 tons, 
respec t i ve l y ,  i n  1990/91. F e r t i l i z e r  demand i n  1991192 was h igher  than i n  
l990/9 l .  This  underestimate i s  smal ler  than t h a t  f o r  c r e d i t ,  and a 1 arge p a r t  
o f  t h e  underestimate may be explained by the  same reasons given above f o r  c r e d i t :  
the  model does no t  a1 1 ow f o r  f e r t i  1  i z e r  1 eakage from the  small ho lder  sector,  and 
the  model "knows" whether o r  n o t  f e r t i l i z e r  w i l l  be p r o f i t a b l e  i n  advance. 

MODEL RESULTS - CONTINUATION OF PRESENT POLICIES SCENARIO 

Turning t o  the  nex t  column i n  the  table,  under the  heading "Continue Present 
Pol i c i e s  - 2002/03" we see increases i n  1 evel s  o f  average farm re turns ,  t o t a l  
maize product ion,  consumption, and area p l  anted. Because o f  popul a t i  on 
increases, however, maize product ion per  c a p i t a  decl i nes from 215 k i  1  ograms i n  
the  base year  t o  191 i n  2002103. Even though average farm re tu rns  have increased 
i n  the  Small category, i n  none o f  the  ADDs could households operat ing 
small ho l  d i  ngs a f f o r d  t o  consume the  recommended m i  n i  mum 200 k i  1  ograms o f  s tap l  e 
food. The f o u r  ADDs t h a t  were prev ious ly  below t h e  minimum could no t  r i s e  above 
consumption o f  85 percent o f  minimum, w h i l e  small landholders i n  Karonga and 
Sal ima ADDs were able t o  meet on ly  95 percent o f  requirements. The corresponding 
1 evel among small 1  andhol ders i n  Kasungu and Mzuzu ADDs i s  97 percent.  This  drop 
i n  household food s e c u r i t y  i s  due t o  the  reduct ion  i n  average ho ld ing  s i z e  w i t h i n  
each group t h a t  occurs because o f  popu la t ion  pressure; t h i s  i s  i n  a d d i t i o n  t o  the  
s h i f t  o f  more households i n t o  t h e  Small category. The s imu la t ion  shows t h a t  w i t h  
c r e d i t  remaining extremely 1 i m i  ted, small hol  ders working small p l o t s  o f  1 and have 
t o  meet more o f  t h e i r  consumption requirements from purchased maize, and maize 
i s  genera l l y  much more expensive t o  buy i n  Ma1 awi than i t  i s  t o  produce. 

The decl  i ne i n  per  c a p i t a  maize product ion and consumpti on occurs desp i te  
a p ro jec ted  increase i n  t h e  p ropo r t i on  o f  maize area under hybr ids  from 8.6 
percent t o  21.8 percent.  This  i s  a l e v e l  j u s t  below the  24 percent recorded i n  
the  1992193 season. It has been noted above t h a t  1992193 was an unusual season 
i n  t h a t  t he re  was not  much l o c a l  seed ava i l ab le  f o r  p l a n t i n g  fo l l ow ing  the  
1991192 drought; t h e  1991192 harvest  was small, and most o f  t he  l o c a l  maize 
harvested was consumed as food before p l a n t i n g  f o r  t he  1992193 season. The 
government and NGOs a l so  provided 1,000 me t r i c  tons o f  hyb r id  maize seed t o  
smal lholders on a grant  basis ,  and these two f a c t o r s  combined t o  push the 
p ropo r t i on  o f  area p lan ted  t o  hyb r id  maize t o  p rev ious ly  unant ic ipa ted  h igh 



levels. The impact of this anomalous year on future hybrid maize usage is still 
unclear. On the one hand, it may cause a one-time ratcheting upward of hybrid 
adoption patterns, as farmers would most likely be pleased with a good harvest 
that came from hybrid maize and good weather. On the other hand, the financial 
constraints remain formidable for most smallholder households, and the inferior 
consumption attributes of the dent hybrids are unchanged. As it was mostly dent 
hybrids that were distributed (total supply of flint hybrids continues to be a 
binding constraint), it is possible that storage losses or low grain-to-flour 
extraction rates will discourage farmers from continuing with hybrids despite the 
good harvest. It must also be remembered that most of the growth in maize hybrid 
area to date has been by surplus producers who grow it as a cash crop, while 
continuing to grow local maize for home consumption. This growth potential for 
the dent hybrids will diminish in the future as households have less land left 
over after a1 1 ocati ng 1 and for household food consumption needs. 

The projected increase in fertilizer use is small, with nitrogen use growing 
by only 6 percent, and phosphate use growing by 39 percent (from a low base) over 
the ten-year period. These figures show that much of the increase in fertilized 
hybrid maize area comes about as a shift from fertilized local maize, as farmers 
are able to take some advantage of the flint hybrid varieties MH17 and MH18, 
although in this scenario it is assumed that use of the new seeds is still 
constrained by insufficient seed supplies. In this scenario the models showed 
that adoption of the new varieties is also constrained by insufficient cash and 
credit, as we1 1 as extremely 1 imi ted opportunities to grow high-value cash crops. 

With respect to fertilizer use, the model predicts a dramatic slowing in the 
rate of increase in fertilizer use. From 1987/88 to 1991/92 smallholder 
fertil izer purchases increased at a rate of about 18 percent per year in terms 
of nutrients. It was noted above that some of this increase is probably due to 
leakages to the estate subsector. A more important observation about trends in 
fertilizer use is that these increases in fertilizer purchases were due more to 
a shifting out of the supply curve than a shifting out of the demand curve for 
fertilizer. As noted by Sahn and Arulpragasam (1991), the rapid increase in 
smallholder fertilizer sales took place in a context of static or increasing 
nitrogen:maize price ratios. In the mid-1980s there was excess effective 
ferti 1 i zer demand from the small holder subsector, and during the foll owing years 
SFFRFM increased its procurement levels, in steps, to meet this pent-up demand. 
Further evidence of this excess demand is the observation that fertilizer 
supplies at ADMARC depots were usually insufficient to meet demand by noncredit 
farmers. It would appear that SFFRFM and ADMARC finally caught up to the 
effective demand in 1991/92, based on the large carryover stocks of fertilizer 
held at the end of that season. Thus, future increases in fertilizer use will 
have to come from increases in fertilizer demand, which is a function of 
production techno1 ogy, prices of inputs and outputs, avai 1 abi 1 i ty of funds, and 
other factors. While there there is good reason to expect some increase in 
fertil izer demand, there is no evidence to suggest that the demand curve will 
shift out fast enough for smallholder fertilizer sales to continue increasing at 
the rate of 18 percent per year, especially under the assumptions of the 
Continuation of Present Policies scenario. 



While these explanations of trends in hybrid maize and fertilizer use are 
most directly re1 ated to the Continuation of Present Policies scenario, they a1 so 
have a bearing on the model predictions (and should have a bearing on less 
quantitative expectations) for the two pol icy reform scenarios. For example, 
even under ambitious policy reforms it is unlikely that smallholder fertilizer 
use will increase at the 18 percent per year that occurred in the late 1980s as 
rapid increases in supply were tried to eliminate the excess demand that had 
prevailed up to that point. 

MODEL RESULTS - POLICY REFORM SCENARIO 

The column in Table 14 headed "Pol icy Reforms - 2002/03" shows the projected 
outcomes indicated by the LP models which incorporate the full complement of 
pol icy reforms discussed in this paper, a1 lowing ten years for these innovations 
to be imp1 emented . This includes establ i shment and development of institutions 
for efficient handling of an expanded smallholder burley tobacco program, time 
to multiply large qumtities of flint hybrid maize seed and get farmers to adopt 
these varieties, and time for farmers to adopt agroforestry practices and the 
leguminous trees to become established and have a positive effect on maize 
yields. Of course, the same growth in population and shift in distribution of 
landholdings that was described for the Continue Present Policies - 2002/03 case 
is also incorporated here. 

One dramatic result is the 38 percent increase (about 3.3 percent per year) 
in maize production compared to the base year case. Increased productivity in 
food crop production coupled with the increased smallholder production of cash 
crops - the latter made possible by easing the land constraint effects of the 
former as well as changes in government policy - increases average returns to 
farming by 26 percent over the ten years. This is equal to an annual rate of 
growth of 2.3 percent per capita, or 5.3 percent overall . Projected growth rates 
for under the three pol icy scenarios are summarized in Table 17. While the total 
area under maize increases only slightly over that in the base year case (about 
one percent per year), the proporti on of maize area planted to hybrids increases 
to almost 40 percent. This is made possible by the tremendous expansion in 
credit demand and supply, with credit use projected at a level two and one-half 
times that in the base year case. An important result of the model simulations 
is that for this level of credit to generate the growth indicated here, fully 70 
percent of credit funds must go to the 70 percent of smallholders who are in the 
Small area cul ti vated category. Experimentation with the model s showed that this 
is the most efficient use of credit. If the additional credit does not get 
distributed with this emphasis on smallholders working small landholdings, the 
total increase in available funds will need to be greater, or the increase in 
farm incomes wi 11 be 1 ess. Credit expansion comes about partly through increased 
supply of credit due to improvements in rural credit markets as a result of the 
Rural Financial Services Project, and partly because the attractiveness of flint 
hybrids and burley tobacco boosts demand from the small holder side. 





The distribution of the growth in returns to farming is an important 
component of the proposed pol icy reform. With a majority of small holders in the 
Small category it is essential that their rate of growth be strong enough to 
drive the growth of the small holder subsector. The LP model results project 
average annual overall growth in farm net returns of 12.7 percent for the Small 
area cultivated group, 2.7 percent for the Medi um group, and -1.0 percent for the 
Large group. The decline in average farm returns for the Large group is 
primarily due to the reduction in the numbers of households in that category, as 
arable land in the smallholder subsector becomes increasingly fragmented with 
population growth. Taking into account the change in population distribution for 
these three groups, the average annual growth rates in farm returns for the 
Small, Medium, and Large land holding groups on a per capita basis are 8.4, 1.3, 
and 0.7, respectively. 

Increased maize production is made possible largely by the improved 
avai 1 abi 1 i ty of flint hybrid maize seeds, which have consumption and storage 
attributes desired by smallholder households, and increased yields. The LP model 
results indicate an increase in the use of organic ferti 1 izers as experience with 
agroforestry practices is gained and Acacia a7bida trees mature. The constraint 
limiting maize and Acacia a7bida intercrops to no more than one-tenth of the 
total cultivated area in each group was binding in all cases, indicating that 
agroforestry growth is limited more by technical and extension factors than by 
its financial aspects. The attractiveness of organic nitrogen sources is due in 
large part to the assumption that the price ratio of nitrogen to maize would 
continue to be high because of high transport costs and no subsidies on 
fertilizer. In such a situation either intercropping maize with Acacia a7bida 
or employing a rotation of maize with soybeans is a very cost-effective way of 
providing nitrogen to maize plants. These organic sources of nitrogen may be 
used as either substitutes for low levels of inorganic nitrogen fertilizer 
application or in addition to inorganic sources. The former option would be most 
attractive to farmers with very 1 imi ted cash and credit resources, whereas the 
1 atter would prove more cost-effective than exclusive use of inorganic 
fertilizers for any farmer. The model results for this scenario showed a 
predominance of hybrid maize intercropped with Acacia a7bida, with hectarage 
split almost evenly between that receiving no inorganic fertilizer and that 
receiving 80 percent of recommended fertilizer levels. As expected, 
smallholders in the Small category were less likely to apply additional 
fertilizer and more likely to plant local maize under the Acacia a7bida canopy 
than farmers in the other two categories. 

The increase in farm incomes will lead to an increase in the effective 
demand for maize. Analysis of recent expenditure data collected by the Ministry 
of Agriculture reveals an expenditure elasticity for maize of approximately 0.9 
at the sample mean, indicating that a 10 percent increase in total household 

Recall that in an LP modeling context, this could alternatively be 
interpreted as applying 40 percent of recommended 1 eve1 s of fertilizer to the 
total area, or any other 1 inear combination of the agroforestry cropping 
patterns shown in Table 15. 



expenditure (income) would 1 ead to a 9 percent increase in household expenditures 
on maize. This elasticity decl ines as incomes increase, as households 
increasingly direct incremental expenditures towards other items after the need 
for staple food has been met. It is not possible to make a direct calculation 
of the effect of a 26 percent increase in average farm incomes on maize demand 
for two reasons. First, crop production is only one source of income for 
small holder households, who often derive income from off-farm 1 abor, crafts, 
trading, and other nonfarm activities. Thus, a 26 percent increase in crop 
income would generally lead to a smaller increase in total household income. 
Second, the elasticity measure is only applicable to small changes in total 
expenditure, and a 26 percent increase is far from small. 

However, with a few caveats in mind it is possible to estimate the effect 
of increased incomes on maize demand. If it is assumed that crop production 
accounts for three-quarters of all household income, then a 26 percent increase 
in crop income would translate into a 20 percent increase in total household 
income and expenditure. Assuming a slow decl ine in the magnitude of the maize 
expenditure el asticity, which is a reasonable assumption for Ma1 awi small holders, 
this 20 percent increase in total expenditure would include an increase in maize 
expenditure of approximately 15 percent." This would raise the average 
effective maize demand from the base year level of 194 kilograms per capita to 
about 223 kilograms per capita. This small but significant increase in effective 
demand may manifest itself as increased quantities of maize retained after 
harvest, or increased purchases in maize, or both. This 1 evel of consumption is 
roughly equal to projected maize production levels, placing Malawi in the 
position of reducing their apparent surplus while simultaneously enhancing 
household food security . 

MODEL RESULTS - RAPID POLICY REFORM SCENARIO 

The last column in Table 14, labeled "Rapid Reforms - 2002/03", shows the 
results under policy reforms similar to that described above, but taken at a 
faster pace. In particular, the number of smallholders participating in the 
small holder burl ey tobacco program is assumed to be 333,000 with a corresponding 
increase in the amount of credit available to smallholders. Even at this high 
1 evel of part i ci pat i on, however, only about one in seven small holder households 
would grow burley tobacco. Compared to the results in the Pol icy Reforms - 
2002/03 column, there is an additional 7.3 percent increase in total net farm 
returns, due almost entirely to small holder burley production that is double that 
in the Policy Reforms case, with total smallholder output rising to 50 mill ion 
kilograms. The increase in incomes leads to a further increase in effective 
maize demand, while total maize production is slightly higher than in the Pol icy 
Reforms - 2002/03 scenario. The net result is increased maize consumption by 
small holder households and a small maize deficit in this subsector, total ing 

lo Similar calculations were used to derive estimates of effective maize 
demand for the other scenarios. 



68,000 tons per year. Fertil izer use, both organic and inorganic, is largely the 
same under the two policy reform scenarios. 

AGGREGATE RESULTS - BY AREA CULTIVATED GROUP 

The dual objectives of the policy strategy are the rejuvenation of 
small holder agriculture combined with reduction of the poverty which pervades the 
subsector. In this context it is useful to examine the distribution of 
agricultural production and growth under the four scenarios considered in 
Table 14. The differential growth rates in farm returns under varying pol icy 
scenarios have already been discussed above. 

The total area and output for each of the cropping activities under the four 
scenarios are shown in Table 15. The table shows not only the crop grown, but 
a1 so the technology used, e.g., no fertil izer, intercropped with Acacia a7bida, 
etc. The notations "fertilizer" or "no fertilizer" in the table refer only to 
inorganic fertilizer applications. Many observations may be made from this 
table, but the most salient is the greatly increased share of production 
accounted for by small holders in the Small category under the two pol icy reform 
scenarios. There are two reasons for this increase. One is the increased 
proportion of smallholders in the Small category as the population grows while 
the arable land base remains fixed. This portion of the increase is also 
reflected in the Area Planted columns. The second and more significant reason 
for the increased share of production by Small smallholders is their increased 
use of improved agricultural techno1 ogi es, incl uding hybrid seed, ferti 1 i zer, and 
agroforestry practices. This effect may be seen by comparing the distribution 
of production across the different technologies in the top two scenarios (Base 
Year and Continuation of Status quo 2002/03) with the distribution in the bottom 
two scenarios (Pol icy Reform and Rapid Pol icy Reform). This increase in the use 
of improved technologies is made possi bl e by expanded credit, increased 
availability of inputs such as flint hybrid seed, and increased incomes from 
burl ey tobacco production, which a1 so he1 ps to finance household food production. 

Table 18 summarizes some of the results in Table 15, showing maize 
production and consumption by area cultivated group under each of the scenarios, 
as we1 1 as off-farm labor supply and agricultural labor demand by small holders. 
These are shown both as household averages and in the aggregate. Turning first 
to aggregate maize production, we see that in the base case the Small small holder 
households produce approximately one-third of all smallholder maize, while 
consuming well over half of production, having to buy almost 250,000 tons to try 
to meet basic calorie intake requirements. If present trends continue, maize 
production by Small small holders increases significantly, but not as fast as 
necessary increases in consumption, so that the food production deficit of Small 
small holders almost doubles, rising to over 410,000 tons. Under each of the 
pol icy reform scenarios, however, Small small holders grow about one-ha1 f of a1 1 
maize. 







Table 18 a1 so shows t h a t  wh i l e  increased small ho lder  maize and tobacco 
product ion  w i l l  r e q u i r e  more farm labor ,  t h e  increases w i l l  be small r e l a t i v e  t o  
popu la t ion  growth and the  a l ready l a r g e  surp lus o f  ava i l ab le  l abo r  t h a t  e x i s t s  
du r ing  most o f  t he  year. Demand f o r  1 abor by Large small holders, as we1 1 as the  
more modest demands o f  small ho lders working Medium and Small areas, should be 
e a s i l y  met by t h e  supply o f  1 abor from households i n  t he  Small and Medium groups. 
This  l a r g e  amount o f  a v a i l  ab le l abo r  would need t o  f i n d  employment i n  t he  es ta te  
subsector o r  i n  nonagr i cu l t u ra l  pursu i ts ,  o r  might be i d l e .  The magnitude o f  the  
p ro jec ted  l a b o r  surpluses re in fo rces  the  need f o r  increased employment i n  the  
nonfarm sectors o f  Malawi's economy, espec ia l l y  i n  r u r a l  areas. 

As l a b o r  immob i l i t y  i s  o f t e n  a source o f  d i sequ i l i b r i um,  i t  i s  worthwhi le 
t o  l o o k  a t  t he  supply and demand f o r  1 abor by small ho lders on a reg iona l  basis, 
as i s  done i n  Table 16. I n  the  base case surp lus 1 abor appears t o  be the  norm, 
except f o r  demand s l i g h t l y  i n  excess o f  supply dur ing  1 and prepara t ion  i n  Mzuzu, 
Kasungu, and Ngabu ADDs, and du r ing  January weeding i n  Mzuzu and Kasungu ADDs. 
Cont inuat i  on o f  present pol  i c i e s  i nd i ca tes  surp l  us 1 abor i n  a1 1 f o u r  areas a t  a1 1 
times, w i t h  the  except ion o f  weeding i n  Mzuzu and Kasungu ADDs, where the  average 
area c u l t i v a t e d  i s  much h igher  than the na t iona l  average. Under the  two p o l i c y  
re form scenarios, surp lus l abo r  i s  the r u l e ,  w i t h  the  except ion o f  December i n  
Ngabu ADD, where the re  i s  a very s l  i g h t  excess demand f o r  labor .  Thus, wh i l e  the  
proposed po l  i c y  reforms w i l l  r a i s e  l abo r  p r o d u c t i v i t y  by increas ing  use o f  
improved i npu ts  and product ion o f  h igh  value crops, they are no t  expected t o  
generate s u f f i c i e n t l y  h igh  demand f o r  a g r i c u l t u r a l  l abo r  t o  increase smal lholder 
employment o f f  o f  t h e i r  own holdings. Demand f o r  add i t i ona l  1 abor, especi a1 l y  
du r ing  s lack  per iods  i n  t he  a g r i c u l t u r a l  calendar, w i l l  have t o  come from estates 
o r  from the  nonagr i cu l t u ra l  sector.  



6 .  SUPPORTING POLICIES AND PROGRAMS REQUIRED FOR 
ADOPTION AND SUCCESS OF OPTIONS 

FLINT HYBRID MAIZE 

These p o l i c y  scenarios represent the combinations o f  technological  
improvements and support ing p o l i c i e s  t h a t  are necessary t o  implement the 
technology. For example, i t  has long been government p o l i c y  t o  promote the use 
o f  improved a g r i c u l  t u r a l  techno1 ogy among small ho lder  farmers, and HYV maize and 
f e r t i l i z e r  have been a t  t he  f o r e f r o n t .  The new hyb r id  v a r i e t i e s  MH17 and MH18 
are n o t  on ly  h igh  y i e l d i n g  bu t  a lso  appear t o  meet t he  processing and storage 
requirements o f  smal lholders, two important requirements t h a t  impeded the 
widespread adopt ion o f  previous dent hyb r id  v a r i e t i e s .  However, these were not  
the  on ly  f a c t o r s  t h a t  i n h i b i t e d  adoption o f  HYVs, and a t t e n t i o n  must be pa id  t o  
these o ther  elements i f  promotion o f  MH17 and MH18 i s  t o  be successful .  Items 
o f  c r i t i c a l  importance i nc l  ude avai 1 abi 1 i t y  o f  seed and f e r t  i 1 i zer, p rov i  s i  on o f  
f inance t o  purchase inputs,  p r i c e s  se t  f o r  maize and f e r t i l i z e r ,  and 
d i  ssemi na t i on  o f  appropri  a te  in fo rmat ion  t o  farmers. 

I n  the  two years t h a t  i t  has been a v a i l  able, demand f o r  MH17 and MH18 seed 
has ou ts t r i pped  supply, and i s  l i k e l y  t o  cont inue t o  do so f o r  t he  near f u t u r e  
even w i thout  a surge i n  demand. I f  these v a r i e t i e s  are t o  be promoted 
v igorously ,  steps must be taken t o  increase mu1 t i p 1  i c a t i o n  o f  these seeds. There 
i s  some i n d i c a t i o n  t h a t  Lever Brothers i s  i n te res ted  i n  producing these seeds; 
Nat ional  Seed Company (NSCM) i s  t he  main suppl i e r  a t  present.  ADMARC should 
consider t he  p o s s i b i l i t y  o f  p rocur ing  seeds from both f i rms,  f o r  wh i l e  there i s  
no th ing  t o  prevent  Lever from s e l l i n g  a t  market p r ices ,  the  p o t e n t i a l  f o r  
inc reas ing  adopt ion o f  MH17 and MH18 i s  obviously  much greater  i f  add i t i ona l  seed 
i s  avai 1 able a t  ADMARCys subsidized p r i ce .  A1 t e r n a t i v e l y ,  removal o f  the  hybr id  
maize seed subsidy would l e v e l  the p lay ing  f i e l d  f o r  seed producers wi thout  
r e q u i r i n g  changes i n  ADMARC's procurement p rac t ices .  

The f u l l  b e n e f i t s  o f  hyb r id  maize seed can on ly  be r e a l i z e d  i f  f e r t i l i z e r  
i s  avai 1 able. Widespread adoption o f  hyb r id  maize imp1 i es increased demand f o r  
f e r t i  1  i z e r ,  which requ i res  increased mobil i z a t i o n  o f  resources t o  import and 
d i s t r i b u t e  f e r t i l i z e r .  F e r t i l i z e r  and seed inputs  are covered i n  a separate 
working paper f o r  the  A g r i c u l t u r a l  Sector Memorandum, so they are no t  analyzed 
i n  d e t a i l  here. Le t  i t  s u f f i c e  t o  say t h a t  physical  a v a i l a b i l i t y  o f  f e r t i l i z e r  
and f l i n t  h y b r i d  maize seed are present ly  cons t ra in ing  f a c t o r s  t h a t  need t o  be 
addressed i f  t h i s  technology i s  t o  be promoted e f f e c t i v e l y .  

I n  a d d i t i o n  t o  physical  a v a i l a b i l i t y ,  t he  issue o f  f i n a n c i a l  a v a i l a b i l i t y  
o f  improved i npu ts  needs t o  be addressed. Lack o f  c r e d i t  has been an important 
f a c t o r  cons t ra in ing  hyb r id  maize adoption i n  the  past.  A major r e o r i e n t a t i o n  o f  
r u r a l  c r e d i t  i s  c u r r e n t l y  being considered by the government, and the  need t o  
reach the  1 arge p ropo r t i on  o f  t he  small ho lders t h a t  have no t  received c r e d i t  i n  



the past will need to be taken into account, as will the needs of past credit 
recipients who have defaulted. 

Linked to agricultural credit is agricultural pricing policy, especially the 
re1 ative prices of maize and fertil izer. It has been noted el sewhere that Ma1 awi 
has one of the highest nitrogen:maize price ratios in the world, leading to low 
value: cost ratios (VCR) for the use of fertilizer on maize. This high relative 
price of nitrogen is influenced by three major factors: high transport costs 
incurred by importing fertilizer make fertilizer expensive; most of the 
population comprises low-income net buyers of maize, making it desirable to keep 
a cap on maize consumer prices for reasons of social and economic welfare; and 
the government's 1 imi ted f i nanci a1 resources and ADMARC's mandate to be sel f -  
supporting restrict the scope for subsidizing consumer maize prices. The 
government's commitment to remove all subsidies over the next few years will of 
course raise ferti 1 i zer prices further. 

Nevertheless, the government needs to review the mechanism by which official 
prices are set for maize and fertilizer. Under the present system, fertilizer 
prices are taken as the starting point, and a maize producer price is set that 
results in a VCR of 2.0, which is generally taken as the minimum level required 
to induce a farmer to take on a risky investment such as fertilizer. Many 
farmers, especially poorer households with few assets to draw on, require a VCR 
greater than 2.0 to undertake such risk. The importance of relative prices of 
fertilizer and maize to adoption of improved technology, and why success on this 
front in Malawi has been limited, can be illustrated by a simple example. 
Presumably, some sort of representative farm is used to calculate the maize 
producer price that gives a VCR of 2.0. For the sake of argument, say this 
representative farm is at the median. Then by definition, one-half of all 
small holders will have VCRs of less than 2.0, and will not find the returns to 
fertilizer enough to compensate for the risk involved, so they will not adopt 
HYVs. Of the 50 percent of farmers who have VCRs of 2.0 or greater, some are 
undoubtedly risk averse and require a VCR greater than 2.0 to adopt HYVs. If we 
assume that one-third of these have VCRs lower than they require to undertake the 
investment, that leaves the remaining two-thirds of smallholders with VCRs 
greater than 2.0, or only one-third of all smallholders, with VCRs high enough 
to induce them to adopt HYVs. In other words, on t h e  bas i s  o f  VCRs alone two- 
thirds of all smallholders would not adopt HYVs. Naturally, other factors such 
as poor access to credit also 1 imit fertilizer use and HYV adoption. 

The issue of fertilizer and maize pricing has been the subject of much 
discussion recently. Future discussions should reconsider the appropriateness 
of using a VCR of 2.0 when setting maize producer prices, with a view toward 
possibly choosing a higher threshold VCR to make investments in improved 
technology more attractive to the representative farmer and to a1 1 farmers. Of 
course, movements in this direction will need to be tempered with consideration 
of the impact on consumer welfare of a maize price increase, as increases in 
producer prices will necessarily filter through to consumer prices. Consumer 
prices are already being pushed upward by an increase in the trading 
margin - the difference between producer and consumer prices - as ADMARC 



el iminates its imp1 icit subsidy on maize consumer prices. The sharp increase in 
the consumer price of maize for 1992/93 was rationalized, in part, by reference 
to increases in the statutory minimum wage and widespread formal sector pay 
increases granted in 1992. However, most Malawians are not at all affected, or 
at best indirectly affected, by changes in formal sector wages. Even in the 
formal sector, the consumer price increase for maize simply wiped away any wage 
gains achieved in 1992. 

Successful adoption of hybrids and fertil izer a1 so depends upon effective 
research and extension. Extension and research are investigated in detail in 
other ASM working papers, so they are addressed only briefly here. At least 
three broad areas deserve mention. First, as MH17 and MH18 are relatively new 
varieties there is still much adaptive research to be done to determine optimum 
practices under the various field conditions that are found around the country. 
Second, extension will also have to reach the large proportion of farmers who 
have hitherto been neglected by the extension system. The de-linking of 
extension and credit services should facilitate this, although credit will also 
have to reach a larger number of farmers. Extension will also need to tailor 
messages to farmersy resource endowments, e.g., if 1 abor avail abil i ty and funds 
do not permit application of both a basal fertilizer and a top dressing, the 
farmer needs information on the correct fertilizer and timing for a single 
appl ication. Third, it has been shown elsewhere that micronutrient deficiencies 
are a limiting factor for maize yields on some soils. This may not be readily 
apparent, or even a limiting factor at all, on plots where local maize is grown 
without fertilizer and yields are low. Such differences are likely to come into 
play when other soil nutrients are present in sufficient quantities. If the 
other components supporting flint hybrid maize adoption are successful, providers 
of research, extension, and fertil izer inputs will need to be prepared to devote 
considerable resources to solving micronutrient deficiency problems. 

SHALLHOLDER BURLEY TOBACCO 

In contrast to flint hybrid maize, burley tobacco is not a new technology 
in Ma1 awi . It is not even a new techno1 ogy for many small holders, who may have 
experience as estate tenants, as participants in the small holder burley pilot 
program begun in 1990, or growing burley illegally and marketing it through 
estates. The major impediment to date has been the restriction of burley 
production to estates, and to an extremely small number of smallholders over the 
past two years. After some difficulties experienced in the first year, 
especially with regard to input supply and marketing, the smallholder burley 
tobacco program appears to be proceeding reasonably smoothly. The critical 
el ements for expansion of small holder burl ey production are 1 egal and 
organizational, especially the organizational requirements of quota allocation, 
input supply, and marketing. 

Early reviews of the smallholder burley tobacco program have pointed up a 
few areas that need to be improved. Improving and extending some of these 
services to more farmers is in some cases a simple matter of "more of the same," 
but in other cases overcoming difficulties becomes progressively harder as the 



number of farmers increases. An example of the latter is the labor shortages 
that have been reported in some of the areas where small holder burley has been . 
introduced. As small holder burley 1 icensing expands it is 1 i kely that 
small holders who previously sold some of their labor will choose instead to stay 
on their own gardens and perhaps start hiring labor (assuming they receive a 
burley quota). This will be felt in the estate subsector as a potential drain 
on the supply of tenants and casual laborers. One would expect the increased 
demand for labor to push up wage levels, reducing growers' profits while 
increasing incomes of 1 aborers, most of whom are 1 i kely to have small cultivated 
areas. The resulting shifts in labor allocation are complex and highly specific 
to particular situations, but these need to be monitored to avoid potentially 
undesirable effects. For example, it may not be desirable for households, 
especially large numbers of households, to desert their food crops completely to 
work at wage 1 abor, especially if food availabil ity in the market is not assured 
for some reason. 

A second area where extension becomes progressively more difficult is the 
allocation of quotas. Especially relevant here is not the logistical issues, but 
rather the distribution of economic rents associated with a licensed (rationed) 
crop. The small size of the small holder program to date has not posed a real 
threat to estate producers. However, limits in marketing infrastructure, and 
more importantly limits in world demand, imply that at some point increases in 
quotas allocated to small holders might have to come from decreases in estate 
quota allotments. However, as was shown in Table 12, it is most likely that the 
estate subsector can continue to enjoy significant growth in burley quota 
a1 1 ocations, even with the growth in small holder a1 1 ocations indicated in the 
Policy Reforms scenario. The government's policy on quota allocations between 
subsectors will need to be clear, and there should be other crops attractive to 
estates that can be promoted to ease the impact on estates of slower growth in 
burl ey quotas. Opportunities for more diversified export crops could figure 
prominently here. 

Investments in most other support services for small holder burley will need 
to grow at a pace with the number of participant farmers or volume of burley 
tobacco marketed. Much of the need for infrastructure (institutional as well as 
physical ) to support the small holder burley program has drawn from the existing 
base. If access to burl ey production is expanded significant investments wi 1 1  
need to be made in administrative capacity to register burley growers and to 
allocate quotas. Even at a constant level of total production, an increase in 
the proportion of burl ey grown by small holders imp1 i es greater admi ni strati ve 
costs because of the 1 arger number of farmers to register and individual quotas 
to allocate. The same argument applies to extension, input supply, and credit, 
with the additional consideration that responsibility will shift from 
institutions associated with estate agriculture (e.g., EEST, Optichem, ATC, 
commercial banks) to those serving the small holder subsector (e.g, MOA Extension, 
ADMARC, SACA) . 

Marketing infrastructure will a1 so need to be enhanced, especially if 
grouping to .sell burley directly on the auction floors is to be a competitive 
option for small holders. The number and capacity of Auction Holdings depots, or 



some other intermediate station, will need to be increased. Something will also 
need to be done about the delays in selling at auction due to congestion, a 
problem 'that is not unique to small holders and is 1 i kely to get worse if the 
number of sellers increases. There is also a need for greater availability of 
vehicles to transport tobacco to auction.' Training in grading also needs to be 
expanded. 

AGROFORESTRY 

Agroforestry has long played a minor role in farming systems in Malawi. The 
prominence of that role has diminished over time with increased population 
pressure on land and fuelwood resources, so that now only a small minority of 
farmers engage in such practices. Promotion of these practices requires further 
research, especially adaptive research, increased distribution and perhaps 
production of tree and hedge seed1 i ngs, and devel opment of appropri ate extension 
messages on agroforestry. There is still considerable work to be done in 
identifying the best agroforestry crops and cultural practices for specific 
areas. Research must also address the different constraints farmers face: severe 
1 and constraints suggest minimizing displacement of annual crops by tree crops, 
whereas severe labor constraints suggest practices requiring little additional 
labor input timed to avoid conflicts with the annual crop. The presence or 
absence of livestock in the farming system, and the dominant practices regarding 
control of livestock at different times of the year in a particular area, are 
also important elements that need to be addressed. 

SOYBEANS 

Re1 axing constraints to increased soybean production requires attention to 
the same areas as those listed above for flint hybrid maize: development of 
extension messages appropriate to 1 ocal conditions, increased avai 1 abi 1 i ty of 
seeds, and possibly inclusion of soybean seeds in credit packages. It is also 
necessary to address constraints on the consumption side, in particular 
education on the high nutritive value of soybeans, especially as a calorie-dense 
weaning food. It will a1 so be necessary to develop extension materials to teach 
methods of preparing soybeans that are compatible with tastes and fuelwood 
availability, such as roasting in a clay pot for ten minutes as opposed to 
boiling them for hours. 

Soybeans did not appear in the optimal solutions for any of the model runs 
because other cropping patterns were able to generate higher farm returns while 
meeting a1 1 of the constraints. Nevertheless, soybeans are potenti a1 ly 
attractive as a cheap source of nitrogen for the following maize crop, as an 
excellent source of calories and protein in the diet, or as a cash crop. At 
present the demand for soybeans in Malawi is low, as evidenced by the sharp 
decline in real terms of the official producer price this past year. However, 
there are several possibilities for increased use of processed soybean products. 
Projects such as that at the Ekwendeni CCAP Mission have shown the viability of 



small-scale  production of Li kuni phal a ,  a highly n u t r i t i o u s  weaning food. The 
technology i s  s imple,  and loca l  p a r t i c i p a t i o n  r a t e s  have been high.  

I f  cond i t i ons  changed such t h a t  soybean production became more p r o f i t a b l e  
and expanded r a p i d l y  i n  Malawi, i t  i s  pos s ib l e  t h a t  t h e  volume of  soybeans could 
provide adequate throughput t o  j u s t i f y  operat ion of a t  l e a s t  one p l an t  t o  e x t r a c t  
soybean o i l  by a so lven t  method. This  r e s u l t s  in' higher o i l  e x t r a c t i o n  r a t e s ,  
and high p r o t e i n  soybean cake, which can be used as an animal feed.  The ana lys i s  
o f  expendi ture  d a t a  from t h e  Minis t ry  of Agr icu l ture  shows t h a t  o i l s  and f a t s  
c la im a very small budget sha re ,  but t h a t  t h e  expendi ture  e l a s t i c i t i e s  a r e  well 
above 1.0, on t h e  o rde r  of  1.2 t o  2.0.  T h u s ,  demand f o r  cooking o i l  can be 
expected t o  i nc rease  very r ap id ly  with r i s i n g  incomes, with a t  l e a s t  t h r e e  c l e a r  
b e n e f i t s  f o r  t h e  country.  F i r s t ,  increased in t ake  of  o i l s  i s  e s s e n t i a l  t o  
i nc reas ing  t h e  c a l o r i e  i n t ake  of ch i ld ren  i n  Malawi, which i s  a necessary but not  
s u f f i c i e n t  cond i t i on  t o  reducing t h e  very high r a t e s  of  malnut r i t ion  and growth 
fa1 t e r i n g  i n  t h e  country.  Children a r e  t o o  small t o  consume enough c a l o r i e s  from 
bulky s t a p l e  foods alone,  and thus  need c a l o r i e  dense foods such a s  o i l s .  
Second, whether small-scale  o r  l a rge - sca l e ,  soybean processing can genera te  new 
nonfarm employment oppor tun i t i e s  i n  Malawi. Third,  much of t h e  cooking o i l  t h a t  
i s  so ld  commerci a1 l y  in  Ma1 awi i s  imported i n  e i t h e r  o i l  o r  o i  1 seed form, 1 a rge ly  
due t o  v o l a t i l i t y  i n  t h e  production and p r i c e  of  groundnuts. Any s u b s t i t u t i o n  
of domes t ica l ly  produced sources  of cooking o i l  f o r  imported sources  i s  a bene f i t  
t o  t h e  country.  



7. INCREASING AGRICULTURAL GROWTH AND REDUCING SHALLHOLDER POVERTY: A 
STRATEGY TO INTEGRATE POLICY AND TECHNOLOGICAL OPPORTUNITIES 

A1 though much o f  t he  preceding d i  scussion has examined i n d i v i d u a l  pol  i c y  and 
technology oppor tun i t i es  i n  i so la t i on ,  i n  f a c t  they must be considered as 
components o f  a  1  arger s t ra tegy  t o  increase the  incomes o f  small holders, expand 
empl oyment and earn i  ngs from nonfarm r u r a l  empl oyment , reduce so i  1  n u t r i e n t  
deplet ion,  and ensure adequate food suppl i e s  a t  t he  nat ional ,  household, and 
i n d i v i d u a l  l eve ls .  A l l  o f  these ob jec t ives  serve t o  reduce poverty. The 
components discussed i n  t h i s  paper are c e r t a i n l y  no t  t he  on ly  means ava i l  able t o  
achieve these object ives,  but  they share the  important q u a l i t i e s  o f  being 
re1 a t i v e l y  inexpensive and r e a l  i s t i c a l  l y  a t ta inab le  over the  course o f  t he  next 
decade. 

Two important aspects o f  t h e  s t ra tegy  t o  consider are t h e  phasing o f  t he  
d i f f e r e n t  components and r o l e s  o f  d i f f e r e n t  types o f  households. Phasing o f  
components i s 1  arge ly  guided by b i o l o g i c a l  and i n s t i t u t i o n a l  const ra in ts .  For 
obvious but  q u i t e  d i f f e r e n t  reasons, n e i t h e r  the  maize and Acacia a7bida 
i n t e r c r o p  oppor tun i ty  nor an expanded small holder  b u r l  ey tobacco program w i t h  
100,000 producers can be achieved i n  the  next  growing season. Trees take t ime 
t o  grow, i n s t i t u t i o n s  take t ime t o  grow and evolve, and farmers take t ime t o  
adopt new techniques and l e a r n  how t o  use them opt imal ly .  Likewise, i t  w i l l  take 
t ime t o  m u l t i p l y  enough f l i n t  hybr id  seeds t o  meet the  demand ind ica ted i n  
Table 14. 

There are i n e v i t a b l e  lags  i n  the  . growth and evo lu t i on  o f  these 
oppor tun i t ies ,  bu t  t h a t  i s  no t  t o  say t h a t  delays i n  i n i t i a t i n g  programs are 
necessary o r  advisable. Small holder a g r i c u l t u r e  has stagnated over the  past 

4 decade, w i t h  adverse consequences f o r  most Malawians. As was shown i n  Table 14, 
a  cont inuat ion  o f  present t rends over the  next  ten  years w i l l  l ead t o  a f u r t h e r  
dec l i ne  i n  farm incomes, food intake, and s o i l  f e r t i l i t y ,  which Malawi cannot 
a f fo rd .  While t h e  goals out1 ined i n  t h i s  paper are a t ta inab le  i n  the  near term, 
they are no t  e a s i l y  a t ta inab le ,  and t h e  necessary changes should be t rea ted w i t h  
t h e  utmost urgency. 

O f  t h e  f o u r  opt ions discussed i n  t h i s  paper, agro fores t ry  i s  the  l e a s t  
establ  i shed i n  Ma1 awi and has the  longest  ges ta t ion  per iod  between investment and 
payof f .  As noted e a r l i e r ,  research s t a t i o n  and farm-level t r i a l s  have been 
conducted and are ongoing, bu t  considerably more research and extension needs t o  
be done t o  develop appropr iate messages and communicate them t o  farmers, 
espec ia l l y  as many o f  t he  recommendations w i l l  need t o  be q u i t e  s i t e -spec i f i c .  
It should a1 so be remembered t h a t  on ly  one agro fores t ry  p r a c t i c e  was discussed 
i n  t h i s  paper, wh i le  there  are 1  i t e r a l l y  dozens o f  p o s s i b i l i t i e s .  Research and 
extension methods need t o  be stepped up, fo l lowed by propagation and 
d isseminat ion o f  s u i t a b l e  p l a n t i n g  mater ia l .  Even under idea l  circumstances i t  
w i l l  take several years f o r  the  f i r s t  substant ia l  bene f i t s  t o  adoption o f  
agro fores t ry  are r e a l i z e d  f o r  t he  e a r l y  adopters, which emphasizes a l l  the  more 
the  need t o  make investments i n  t h i s  area as e a r l y  as possible. 



Increases i n  the appl i c a t i  on o f  inorganic f e r t i  1 i ze rs  are necessary, but are 
severely constrained i n  Malawi by the lack o f  purchasing power o f  most 
small holder farmers and the high cost o f  f e r t i l  i z e r  re1 a t i ve  t o  maize regard1 ess 
o f  cap i t a l  avai 1 abi 1 i t y  . Increasing small holder f e r t i  1 i zer appl i ca t i on  requires 
both expansion o f  access t o  c r e d i t  and, more importantly, an improvement i n  the 
val ue-cost r a t i o  o f  f e r t i l  i zer on maize. Technical l y  speaking, some improvement 
i n  VCR could be made by increasing y i e l ds  through improved cu l t u ra l  pract ices, 
but t h i s  i s  u n l i k e l y  t o  generate any large increases i n  VCR. Substantive changes 
i n  the VCR o f  f e r t  i 1 i zer use on maize can only come about by increases i n  the 
p r i ce  o f  maize o r  decreases i n  the p r i ce  o f  f e r t i l i z e r ,  which puts the government 
i n  a bind when formulat ing p r i c i ng  pol i cy .  The government i s  already committed 
t o  e l im ina t ing  subsidies on f e r t i l i z e r s  and seeds. Although some hope tha t  a 
1 i beral i zed f e r t i  1 i zer market w i  11 fos te r  increased competit ion and keep a 1 i d  
on f e r t i l  i z e r  pr ices t h i s  i s  by no means a cer ta in ty .  The reopening o f  t ransport  
routes through Mozambique provides the only reasonable hope f o r  a rea l  reduction 
i n  f e r t i l i z e r  prices, but t ha t  i s  ce r t a i n l y  not w i th in  the po l i c y  domain o f  
Malawi a t  t h i s  time. The scope f o r  increasing maize pr ices i s  constrained by 
food secur i t y  and we1 f a re  concerns, as increases i n  producer pr ices would be 
passed through t o  consumer prices, w i th  adverse consequences t ha t  are po ten t i a l l y  
severe i n  a country where 70 percent o f  the population are net  buyers o f  maize 
i n  a normal year. 

It i s  f o r  these reasons t ha t  i t  i s  important t o  seek cheaper sources o f  
p lan t  nut r ients ,  inc lud ing ni t rogen f i xed  by soybeans, trees, and hedge crops. 
An advantage o f  using soybeans as a source o f  n i t rogen i s  that ,  un l i ke  Acacia 
albida, the benef ic ia l  e f fec ts  o f  the ni t rogen f i x a t i o n  can be rea l ized i n  the 
f i r s t  year a f t e r  p lan t ing  the soybean crop. Now tha t  Magoye soybean has been 
approved f o r  d i s t r i b u t i o n  i n  Ma1 ami,  concerted extension e f f o r t s  need t o  be made 
t o  fami 1 i a r i  ze small holders w i th  appropriate pract ices f o r  both producing and 
consuming t h i s  crop. 

Soybeans and agroforestry can provide important sources of food and p lan t  
nut r ients .  However, the components t ha t  form the core o f  the strategy are those 
most o f ten  associated w i t h  Mala\iti: maize and tobacco. The most promising 
technological advance i n  agr i cu l tu re  i n  Malami i n  recent years i s  the 
development o f  MH17 and MH18, which provide a r e a l i s t i c  opportunity f o r  
small holders who r e t a i n  most o r  a l l  o f  t h e i r  production t o  take advantage o f  
improved maize var ie t ies .  A1 though small holders w i l l  be more w i l l  ing  t o  adopt 
these va r i e t i es  than the dent var ie t ies ,  the problem o f  a f f o r d a b i l i t y  o f  an HYV 
and f e r t  i 1 i.zer package remains. F i  ndi ng cheaper sources o f  p l  ant nu t r ien ts  goes 
some way toward addressing the problem, as does improving access t o  c red i t .  As 
noted above, mu l t ip l y ing  s u f f i c i e n t  quant i t ies  o f  f l i n t  hybr id seed i s  also 
essent ia l .  For the 1 arge numbers o f  small holders c u l t i v a t i n g  small areas, 
however, i t  w i l l  be d i f f i c u l t  o r  impossible t o  grow enough f l i n t  hybr id maize t o  
feed themselves, pay f o r  inputs, and make the necessary expenditures on nonfood 
i tems. Increased opportuni t ies t o  grow high-val ue crops and increased off-farm 
employment oppor tun i t ies  are c r i t i c a l  t o  improving the incomes and we1 fare  o f  
these households. 



Of high-value cash crops grown i n  Malawi, bu r ley  tobacco i s  c e r t a i n l y  t he  
most prominent, and one i n  which Malawi has been able t o  increase export  volume 
considerably over t h e  past  several years. Even under t h e  most o p t i m i s t i c  
scenario, i t  i s  n o t  r e a l  i s t i c  t o  expect every smal lholder i n  Malawi t o  grow 
bu r ley  tobacco. This  i s  t h e  case even i f  smal lholder quotas were l i m i t e d  t o  
those farming l e s s  than one hectare. Those who are able t o  ob ta in  a quota w i l l  
experience 1 arge increases i n  income. Even on micropl o t s  o f  0.1 hectare, bur ley  
tobacco cou ld  generate enough income t o  f inance hyb r id  seed and f e r t  i 1 i zer inputs  
f o r  a food crop and leave some funds remaining f o r  nonfood items. Given the  
considerable importance o f  t he  extended f a m i l y  and support networks i n  Malawi, 
i t  can be expected t h a t  income gains w i l l  genera l l y  be d i s t r i b u t e d  over a l a r g e r  
group than the  household who produced the  crop. This  b u i l t - i n  mechanism for  
ensuring t h a t  t he  b e n e f i t s  are d i s t r i b u t e d  over a wider group o f  people has i t s  
obvious bene f i t s .  However, i t  a1 so imp1 i e s  t h a t  i n  many cases the  p r o f i t s  from 
bu r ley  w i l l  i n  t he  end n o t  be e n t i r e l y  a t  t he  disposal o f  t h e  household growing 
the  tobacco, and t h a t  t h i s  w i l l  have an e f f e c t  on t h e  r a t e  a t  which these p r o f i t s  
can be re inves ted  i n  a g r i c u l t u r e .  

A recent  broad-based ana lys is  o f  pover ty  i n  Ma1 awi concluded, "It i s  c l e a r  
t h a t  Malawi cannot cont inue t o  r e l y  on a g r i c u l t u r e  f o r  i t s  economic growth and 
improvement o f  we l fa re"  (UNICEF 1992). While i t  i s  t r u e  t h a t  t he  essence o f  
economic development i s  t he  t rans format ion  from an agrarian-based economy 
dominated by e x t r a c t i o n  and product ion o f  pr imary commodities t o  a d i v e r s i f i e d  
economy w i t h  s t rong secondary and t e r t i a r y  sectors, i t  does no t  f o l l o w  t h a t  one 
should be abandoned f o r  t he  other .  The manufacturing and serv ice  sectors i n  the  
Ma1 awi an economy are small, espec ia l l y  i n  r u r a l  areas. A major reason f o r  t h i s  
i s  t h e  low purchasing power o f  people i n  r u r a l  areas, which leads t o  a very 
l i m i t e d  market f o r  goods and serv ices o ther  than those r e l a t e d  t o  s tap le  food 
product ion  and consumption (e.g., hoe handles and maize m i l l i n g ) .  The l i m i t e d  
market f o r  i tems produced by nonagricul  t u r a l  en terpr ises  i s  a reason f o r  t he  low 
l e v e l  o f  employment i n  these a c t i v i t i e s .  I n  t he  Ma1 awian context  the  most d i r e c t  
way o f  r a i s i n g  r u r a l  purchasing power i s  inc reas ing  a g r i c u l t u r a l  incomes. It i s  
i n  t h i s  way t h a t  a g r i c u l t u r e  can serve as the  engine o f  growth f o r  the  nonfarm 
sector .  

Ana lys is  o f  small ho lder  expenditure pa t te rns  has shown tha t ,  on average, 
households spend over 60 percent o f  t h e i r  budgets on food items, one-half  o f  t h a t  
on maize. This  r e f l e c t s  t he  low incomes o f  smallholders, i n  t h a t  they have 
1 i ttl e income 1 e f t  over a f t e r  p rov id ing  f o r  basic  necess i t ies  and, i n  f a c t ,  many 
are too  poor t o  p rov ide  f o r  these necess i t ies .  Nevertheless, t he  propor t ion  
spent on food does decrease w i t h  increases i n  income, increas ing  the  market f o r  
nonfood commodities . Furthermore, nonfood i tems such as c l o t h i n g  and footwear, 
household durables, and t ranspor ta t i on  have h igh  expenditure e l a s t i c i t i e s .  Many 
o f  these i tems can be produced l o c a l l y  (as some al ready are), increasing 
employment and incomes i n  r u r a l  areas. A p r e l  iminary mu1 t i p 1  i e r  analys is  
i nd i ca tes  t h a t  each MK 1.00 increase i n  income i n  a g r i c u l t u r e  would generate an 
i n d i r e c t  ga in  i n  incomes of MK 0.50 i n  the  r u r a l  nonagri cu l  t u r a l  economy, 1 arge ly  
due t o  the  farm sectors s t rong consumption l inkages w i t h  the  r u r a l  nonfarm 
sector.  



An interesting and important result of the multiplier analysis is that the 
size of the farm-nonfarm multiplier is roughly the same across households with 
different sizes of available land. That is, it is not necessary to target 
agricultural income growth to a parti cul ar group or class of small holders because 
they have "more favorable" expenditure patterns in terms of generating nonfarm 
economic growth, and then hope for trickle-down effects for help other households 
which depend upon agriculture. Thus a strategy which favors the smallest 
smallholders in the promotion of cash crop opportunities and improved maize 
production is enti rely consistent with a goal of broad-based economic growth and 
devel opment throughout the rural economy. 

Given its ratio of people to arable land, a climate permitting only one 
growing season per year, and its high population growth rate Malawi has no choice 
but to promote expansion of nonfarm rural industries and services. This will be 
necessary to absorb a growing 1 abor force that is a1 ready underemployed for most 
of the year. Key to promotion of rural nonfarm enterprises is the creation of 
an "enabl ing environment" which fosters rather than hinders small enterprise. 
Important features of this environment are adequate transportation, 
communication, and market infrastructure, rural electrification (at least in 
market towns), regulations which do not impose an unduly burden on small 
businesses, access to credit, and technical and management support. 

It is clear that generating the agricultural growth that is necessary to 
improving the incomes, food security, nutrition, and overall we1 fare of Ma1 awi ans 
will require considerable efforts on several fronts. There are no "magic 
bullets," but there are a few areas where immediate progress can be made, and 
where these efforts will need to begin. The pol icy environment of the past 
decade has been partially successful at stabil izing the Ma1 awian economy, but in 
many respects the performance of small holder agriculture in this environment is 
better characterized as stagnant. Adoption of a coherent, consistent set of 
policies, such as those discussed in this paper, to promote smallholder 
agriculture, especi a1 ly small holders on very small 1 andholdi ngs, is necessary to 
prevent stagnation from becoming a disastrous decline. 
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