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2. Smallholder farmers are less isolated from markets than commonly thought: 
Smallholders selling maize report improvements in their access to buyers.  The number of 
private traders coming into both accessible and remote villages to buy maize from farmers in 
the first 4-5 months after the harvest is usually more than 10 and in many cases more than 20. 
According to national surveys of smallholder farmers, the median distance travelled by 
farmers to sell their maize in Malawi, Zambia, and Kenya is zero, indicating that most 
farmers sell their maize to traders who come directly into their villages, even in inaccessible 
and remote areas. This points to evidence of steady investment in grain assembly and 

 
Accurate information on farmer and consumer behavior is the foundati
public investments and policies that can effectively promote national food se
income growth objectives. This report synthesizes recent findings on small
marketing behavio
implications for public sector investm
national food security.  
 
The report highlights ten major issues:  
 
1.  A smallholder-led agricultural strategy is necessary to rapidly redu
but inadequate access to land is increasingly constraining the potential f
based smallholder-led agricultural development strategy:  Farm sizes are
time as rural populations grow and families sub-divide their land to the next 
the four c
50% of the farms are below one hectare in size. As average farm size falls below one hectare, 
a staple food-based agricultural system under a primarily rain-fed system w
season using low-input technology is in most areas not going to provide a v
of poverty.   
 
The potential remains for successful smallholder-led agricultural developm
indeed necessary to achieve meaningful reductions in rural poverty. Ther
address this problem and probably all three will be required.  First, suppo
growth of staple food cultivation with improved access to inputs and mana
knowledge, so smallholders can produce a surplus on farm sizes that are cu
to do so. However, this strategy is viable only in areas well suited to intens
cultivation where response to fertilizer application is favorable. Second, sup
diversification into higher-return activities, such as fresh fruits and vegetabl
other activities. To some extent this is already happening naturally, but fac
require supportive government investments in market infrastructure and relia
markets in rural areas so that farm households can trust that staple grain w
purchase with the income they earn from cash crops. The third pathway f

for governments to invest in infrastructure and services in regions tha
underutilized to encourage new settlement in productive  but currently un
There remains ample scope for such a strategy in many, but not all countries 
But the recent transfer of massive amounts of land for large-scale commercia
the massive amounts of public resources that have in some cases accom
commercial land investments may impede needed access to land for future 
smallholder farmers.  
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ces in Zambia, Kenya, and Malawi.  Yet farmers in the 

eir marketing 
 training to raise 

nted for only 35% 
arketing and 
sumers pay for 

is implies that new marketing technologies or institutional 
innovation within the marketing system that would reduce marketing costs by 10%, for example, 

ts brought on by 
ely critical to 

tial for future farm-
level income and productivity growth in the region are likely to be intimately tied to future cost-

ndicate 
 in intra-seasonal 

ix main causes of disincentives to store grain and invest in storage 

vests per year, 
all intra-seasonal 
ughout the year.  
ial arbitrage, 

 from places where the harvest is hitting the market to areas experiencing 
demand at that time.  

ii)  Unpredictable government operations in grain markets:  Highly discretionary 
government policies create major risks for grain storage. Export bans, sudden 
modification or removal of import tariff rates, and stock releases from government silos 
at concessionary prices are examples of how government activity can undermine the 
returns to intra-seasonal storage. Growing concerns over manipulation of national crop 
production estimates and food balance sheets also further erodes confidence in publicly 
provided information that plays an important role in encouraging storage activity in other 
parts of the world.  

transport over the 20 years since private grain trade was legalized. These o
a re-examination of the meaning of “access to markets”, “isolated are
which have been associated with the distance to roads or market towns.  We
smallholders’ access to competitive grain buyers is generally not relat
roads or towns, but is more often related to ma
incentives of private traders to operate in particular areas.  
 
It remains true that a minority of smallholders are able to produce a food s
However, their lack of market participation is driven more by inadequate l
assets than by isolation from markets. This puts the main burden on the generation of 
improved farm technology, management practices, and access to land and o
resources so that more farmers are capable of relating to markets as selle
 
3.  Farmers receive about 60% to 90% of the price of maize grain obse
retail markets: By matching farm-gate prices received by interviewed farm
observed in regional markets during the same period, it is found that farm p
60% to 90% of retail maize grain pri
same villages obtained widely varying prices for their maize in the same month, indicating 
major differences among farmers in negotiation ability and understanding of th
options. These findings indicate potentially high returns to farmer marketing
their incomes from surplus grain production.  
 
4.  By contrast, farm-gate maize prices over the period 2000-2008 accou
to 45% of the total value of commercial maize meal in these countries. M
processing costs account for the lion’s share, 55% to 65%, of the cost that con
commercial maize meal. Th

would benefit consumers more than a 10% reduction in farm production cos
new farm technology.  Efforts to improve farm-level productivity are absolut
achieve broad-based rural income growth and food security. Yet the poten

reduction in the marketing system. 
 
5. There is very limited grain storage in rural areas. Traders frequently i
constraints on availability of storage facilities and disincentives to engage
storage. There are s
facilities:  
 
i)   Staggered harvest seasons in some areas:  In regions with multiple har

such as Kenya, Uganda, and northern Tanzania, there are relatively sm
price rises.  Maize production is hitting the market at various times thro
This shifts the emphasis of marketing from intra-seasonal storage to spat
shifting grain
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ntent:  Assembly traders and 

wholesalers make little effort to discourage the buying of wet maize or to separate it from 
d dry maize in 
age of high-

6. Disincentives to store grain also exacerbate the flow of grain out of informal markets 
ers in grain deficit 

ted back 
meal. This 

onsumers.  

n after the 
d into formal 

nts, grain rarely gets 
ly be a problem if 
arketing margins 

and other finished 
il goods processed and 

ets – a competitive and 
lized formal 

 – leads to a 
y up and are unable 
f imports to a few 
s for their staple 
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8. The staple grains policy environment in many countries in the region is highly 
unpredictable.  It is sometimes assumed that policy reforms were implemented and hence 
the policy environment poses no special challenges.  We strongly disagree with this view.  In 
fact, policy uncertainty, vacillation, and institutional vacuums are the norm in much of the 
region, which lead to problems of credible commitment with the private sector.  Policy 
reforms have been implemented in a de jure sense but the potential benefits of such reforms 
are eroded by ad hoc policy interventions in both external trade and domestic marketing 
which exposes the private sector to huge risks and financial losses.  All this uncertainty stifles 
private investment in the development of agricultural markets, which in turn continue to 

iii)  The resulting grain price uncertainty inhibits commercial bank inv
storage and makes investing in government instruments relatively a
governments in the region are running deficits, which they finance by o
interest bills and bonds. Local banks naturally are content to earn a safe 
in these government bonds rather than make loans to highly risky investm
arbitrage. Reducing the policy risk in markets will encourage bank inv
agriculture.   

iv) Uncertainty over disposition of current marketing board storage facilities
silo capacity in countries such as Kenya, Malawi, and Zambia remains in
hands.  The potential for selling parastatal storage facilities at concessio
of some future privatization plan acts as a deterrent to new commercial i
storage. This pattern of bank investment also shifts major inve
into government operations and programs rather than  commercial inves

v)  Threat of grain confiscation:  Recent events in Malawi, Ethiopia, and Ke
that there is some risk of stored commodities being confiscated or dest

vi)  Lack of quality standards with respect to moisture co

higher quality dry maize.  If anything, the tendency is to combine wet an
order to mask the ability to detect wet maize by the next buyer.  The stor
moisture content maize results in rotting and high storage losses.  

 

and contribute to a circuitous flow of grain from surplus-producing farm
areas to urban areas, only to be milled by large-scale processors and then re-distribu
to the grain-deficit rural areas in the form of expensive commercially milled 
problem contributes to redundant transport costs and higher food costs for c
 
7.  Informal grain markets tend to become very thin in the hunger seaso
majority of smallholders’ surplus production has been bought up and fe
marketing channels.  Once in the hands of formal sector marketing age
back into informal channels.  This market segmentation would not necessari
it were not for the fact that the formal sector tends to charge much higher m
than informal traders, and hence formal sector retail prices for maize meal 
staple products are almost always substantially higher than the reta
sold by informal traders and millers.  The problem of segmented mark
agile informal sector which is starved for capital, and a more highly-capita
trading sector which is competitive in some cases and oligopolistic in others
common situation during the hungry season in which informal markets dr
to acquire grain due to barriers to regional trade and selective channeling o
formal trading firms.  As a result, consumers pay considerably higher price
food than would be the case if informal markets were not discriminated again
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 coordinate well 
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 transport 
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ts as a tax on 
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views of the 

underscore the very high payoffs to public investment in 
gricultural growth and poverty reduction, these 

public goods investments account for a very low percentage of national budgets among most 
otion programs 

Recurrent Patterns in Smallholder Farmer Behavior 

m behavior and 
untries for which 

t smallholder crop 

ize is generally the single most important crop in smallholder farm incomes: When 
, 26% and 23% of 

cording to recent 
 accounts for as 

h agro-
eas). In general, 
farms, except in 

lder cropping 
rops for smallholder 

farmers. While maize is still the dominant crop in terms of area cultivated, high-value food 
crops such as fruits, vegetables, and legumes account for a greater share of household income 
(29% of farm household income in Kenya and 28% in Mozambique, compared with 26 and 
23% for maize, respectively). In Kenya and Mozambique, the smallest farms have the highest 
share of farm income from horticultural crops.  
 
3.  Maize will continue to play a crucial role in agricultural productivity growth even if its 
share of farm income and sales revenue may decline somewhat over time. Smallholders’ 
ability to diversify into higher valued activities will be influenced by the performance of 

deprive African smallholders of services and markets that 

 
9. Staple food marketing systems are characterized by weak coordinati
players in the value chain/marketing system:  Transporters are unable to
with traders in the potential use of cost-reducing marketing and transport t
traders in one country are often prohibited from linking with millers seeking 
countries.  The SAFEX price discovery process, which could be s
marketing firms and contribute to the development of more struc
region, is frequently lost due to highly discretionary state operations in m
 
10. Many market failures commonly observed in the region reflect ch
underinvestment in productivity-enhancing public goods. The costs o
markets are unusually high in most of Africa due to limited investment in
infrastructure, ports, rail, road, and electricity.  The ports in eastern Afric
decay and the high costs involved in importing fertilizer and other goods ac
farmers as well as the entire economy.  Farmer participation in staple food m
constrained by weak commitments to crop science, especially relevant for se
conditions, and effective extension services for farmers.  Ironically, while re
Asian green revolution experience 
R&D and physical infrastructure in terms of a

African nations and in some cases are crowded out by large-scale input prom
with uncertain long-term effects.   
 

 
The report also highlights a number of recurrent patterns in smallholder far
urban consumer behavior that appear to be consistently observed in most co
survey evidence is available. The report highlights six main findings abou
production and marketing behavior: 
 
1.  Ma
adding the value of production and sales, maize accounts for 44%, 41%
farm income in Malawi, Zambia, Kenya, and Mozambique, respectively, ac
national surveys. The importance of maize varies greatly by region. Maize
much as 70% of farm income in some areas (generally those of relatively hig
ecological potential), and less than 10% in others (generally the semi-arid ar
maize accounts for a slightly higher share of total income on relatively large 
Malawi.   
 
2.   Fresh fruits and vegetables are becoming more important in smallho
patterns and are now rivaling maize as the highest income-generating c
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es, smallholder 
e higher returns 
-return activities 

lholder farmers, but such a 
prices.  

ize. In Zambia, 
rops are from 7 

e quintile than in 

constant across the landholding size quintiles, but in terms of absolute gross income, the 
f these crops than 

 the importance of 
product income 

everal factors 
l conditions, and 

 within the smallholder 
entrated. In all 
ent pattern in 

ercialized smallholder farmers account for half or 
more of the total quantity of maize sold by the smallholder sector. Rarely do more than 40% 

 be found, but more 
ited access to 

ngful farm surplus.   

onsumption of 
of East and 

sing importance of 
ll the dominant 

 in the region has 
onvenience foods; 

 the price of maize 
products. We note a strong decline in the inflation-adjusted price of wheat bread over time, 
compared to a more modest decline (in Zambia and Kenya) or increase (in South Africa, 
Malawi, and Mozambique) in the real price of maize meal. The gradual decline in the retail 
price of wheat products compared to maize meal has contributed to the shift in urban 
consumption patterns over time.  
 
Wheat is currently not well-suited for smallholder production in most of Africa. Wheat 
production usually requires capital-intensive investment in irrigation and other production 
technologies. As a result, scale economies in production cannot be achieved unless large 

staple food markets. If food is reliably available in markets at tolerable pric
farmers are likely to shift more of their land and labor into crops that provid
and then use the proceeds to buy food from the market. Shifts toward higher
can be a source of major productivity and income growth for smal
strategy depends on reliable availability of staple food to buy at tolerable 
 
4.  The sale of traditional cash crops is also highly related to landholding s
Malawi, and Mozambique, the farm income share from traditional cash c
times to over 20 times higher among households in the top landholding siz
the bottom quintile. In Kenya, the farm income share of traditional cash crops is roughly 

relatively large farms derive 3-4 times more gross income from the sale o
the smallest farm quintile. 
 
5.  Livestock products form a large share of farm income only in one of the four countries 
examined, Kenya, where it comprised 23% of farm income. This reflects
commercialized dairy production among smallholders in Kenya. Livestock 
accounts for less than 10% of farm income in the other countries. 
 
6.  Smallholder farmers’ participation in grain markets is determined by s
including their asset position (e.g. land, labor, and capital), agro-ecologica
access to markets.  Owing to a highly inegalitarian distribution of land
sector, the marketed grain output in the smallholder sector is extremely conc
the countries in the region for which survey data is available, there is a recurr
which roughly 2-3% of relatively comm

of farmers sell grain in any given year, not because buyers cannot
fundamentally because the combination of limited productive assets and lim
improved technology precludes them from being able to produce a meani
 
Trends in Urban Food Consumption Patterns   
 
The report highlights three main findings and their implications for food policy:  
 
1.  Rising importance of wheat in urban staple food consumption:  Urban c
wheat is rising rapidly and has become the dominant staple in many cities 
Southern Africa. Urban consumption surveys consistently attest to the ri
wheat products in staple food consumption patterns.  However, maize is sti
staple among the 30% to 40% of the poorest urban consumers.  
 
The rising importance of wheat products in urban consumption patterns
several underlying causes:  i) Urbanization and growing preferences for c
and ii) the price of wheat products has declined in many cases relative to
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food and contributes to food insecurity.  During times of regional production shortfalls, these 
rnational markets 
 to the large millers 

rely on and which exert competitive pressure on the large-scale processing sector to trim their 

Main Implications for Public Investments and Policies toward the Agricultural Sector  
 
History suggests the necessity of productivity increases in smallholder agriculture.  Except 
for a handful of city-states, there are virtually no examples of mass poverty reduction since 
1700 that did not start with sharp rises in employment and self-employment income due to 
higher productivity in small family farms.  
 
Smallholders’ ability to respond to crop marketing improvements is fundamentally 
constrained by farm structure:  over half of the small farms in the region are less than one 

areas can be put under production, which is beyond the means of almost all sm
these reasons, the growth in wheat consumption presents a dilemma. Ideally
growth is best achieved by rural-urban synergies in which urban populatio
for rural producers, while the income received from agriculture is u
for goods and services produced by urbanites. To the extent that urban con
increasingly rely on products produced only by large-scale farmers or pro

urban consumers will be mitigated, with adverse implications for economic
 
2.  Rapid investment in medium- and small-scale staple food processing and
largely responsible for the reductions in marketing margins and retail fo
been documented in much of the region:  In inflation-adjusted terms, the un
commercial maize meal has declined by 30 to 35% in Kenya and Zambia o
period. Market liberalization has resulted in rapid investment in grain milli
pressure on the formerly oligopolistic commercial milling industry to reduc
As long as grain is circulating in informal markets, consumers can buy grain
neighborhood hammer mill, of which there are thousands dotted throughou
this time, the structure of the market is highly competitive and milling/reta
low. In any given area, a few large milling firms are competing against sco
millers and retailers for consumers’ business. However, later in the seaso
off the farm tend to dwindl

unable to operate. At this time, the structure of the market becomes m
the demand for large-scale commercial millers’ products jumps up as co
only procure maize meal from this source. Consumers pay substantially h
staple maize products at this time. 
  
3. Grain is often unavailable to buy at certain times of the year:  Even whe
adequate maize supplies nationally, once grain is purchased by the larger
government marketing agencies, it generally cannot be accessed by informal
millers or retailers. Large public and private traders sell mainly to commerc
other industrial buyers. These commercial maize products are then distributed
variety of retail channels, including informal channels, but these products ar
expensive compared to the less processed and less value-added products dist
inform
informal markets during the hunger season exacerbates low-income consum

problems are accentuated. In such cases, imports from South Africa or inte
are required. Large-scale imports are usually supplied in large transactions
only, again effectively sidelining the small and medium-scale processing sector that the poor 

margins.  
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Therefore, the finding that the eastern and southern Africa regions are moving into a 
structural staple food-deficit situation may be a consequence of rapid urbanization borne of 
population growth and land pressures, and diversification into other crops. Yet maize 
productivity growth will remain a crucial objective. If it can be achieved, it will reduce 
import dependence and remain a source of dynamism and growth for many small farmers in 
the region. However, broad-based improvements in rural livelihoods and incomes will require 
dynamism and growth in non-farm sectors as well as productivity growth for other crops:  
oilseed crops, horticulture, animal products, and other food crops such as cassava.  
 

hectare in size. One-quarter of the farms are less than 0.5 hectares in
earn a viable livelihood through a maize commercialization strategy u
tremendous growth in maize prod
investment in crop science and extension.  
 
While improved performance of staple food markets will support s
in food markets, survey data reveal that limited land and capital are often 
why the majority of smallholder farmers do not sell staple foods. Even w
improvements in the performance of food markets, a large percentage of s
continue to be unable to produce a surplus that would enable them to link to m
important conclusion appears to be, therefore, that “access to markets” may n
primary constraint for the bottom 50% of smallholders with inadequate 
assets to produce a staple food surplus in the first place. For this bottom 50% of the rural 
farm population, governments face the double burden of providing the mean
farm technology in their hands that is appropriate for their conditions,
smallholders have access to markets that minimize marketing costs. This boils down to
simultaneous improvements in farm technology (including for semi-arid c
a large fraction of the smallholder populations in 
improved rural road, rail and port infrastructure, and hospitable conditions f
investment in rural input retailing and crop assembly. For the top 50% of sm
by land and productive potential, the main challenges are reducing the t
marketing output and protection against downside price risk. 
 
Moreover, without the opening up of new land through public investments
settlement and/or substantial maize productivity growth, the gradual movem
smaller farm sizes will compel households to adopt more diversified comme
strategies or opt out of agriculture.  In highly land-constrained areas, it sho
surprising to find continued high out-migration to urban areas, with rem
households shifting out of relatively low-value maize toward horticulture, 
and niche crops, and then using the revenue to buy their staple food needs. T
toward structural maize deficits is not necessarily a sign of failure for the re
sectors can grow to absorb labor migrating out of agriculture, and if remaining sm
can shift into other activities that provide higher incomes. There is evid
this is already happening at least for a su
Governments may promote more stable farm revenue and consumptio
supporting private systems of input delivery, finance, and commodity mark
range of crops given the increasingly dynamic nature of African and w
investments would represent a shift from the strategy of price stabilization 
for a dominant staple grain to a portfolio approach that puts greater emphasis
higher-valued commodities while attempting to make the socio-political eco
vulnerable to the effects of food price instability.  
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bal trade policy environment, supportive donor programs, 
and improved governance. Subsidies, if they are focused, well conceived and implemented, 
and temporary, can play a complementary role but should not – based on the Asian evidence 
presented here – be seen as fundamental to the process.  Most of these challenges can be met.  
Meaningful progress will start when the political will is mobilized to adopt the policies and 
public investments which substantial evidence shows have the greatest chances of driving 
sustainable pro-poor agricultural growth. 

Making markets work for smallholder farmers will require action
actors, both private and public, as well as from international financial an
organizations.  Our premise, however, is that the public sector role is deci
sector policy choices do not reduce the currently high levels of risk and un
African agricultural markets, and if governments use their scarce resources
not provide greater investment incentives for the private sector, then the
scope for private investment to provide smallholder farmers with t
they need. Financial markets will also stay away from African agriculture if
investment remain very high relative to the returns. On the other hand, if A
governments define their roles clearly, implement these roles transparently and consistently, 
and invest their scarce resources in ways that make the greatest contribut
growth and poverty reduction, then this approach is likely to leverage even
investment in support of smallholder agriculture.  When the conditions a
profitable and stable private investment, the private sector has in other 
grown and responded as seen in much of Asia, and there is little reason to believe Africa is 
different. Hence, private sector investment patterns and the supply of bank
private investment, are largely outcomes of public sector behavior – its polic
integrity of its institutions, and the ways it spends its funds through the treasu
 
For these reasons, we conclude that there is no single or deterministic “futu
farm in Africa. The decisions made by governments primarily and intern
secondarily will largely determine the future of smallholder agriculture
renewed attention to sustained agricultural productivity growth, most smal
will become increasingly unviable economic and social units. Sustained agr
productivity growth and poverty reduction will require progress on a number
importantly increased public goods investments to agriculture, a policy env
supports private investment in input, output and financial markets and pro
support services, a more level glo
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 after the majority 
al marketing 
ly gets back into 

ily be a problem if it 
arketing 

ders. Therefore formal sector retail prices for maize meal and 
other finished staple products are almost always substantially higher than the retail goods 
processed and sold by informal traders and millers. The problem of segmented markets – 
a competitive and agile informal sector which is starved for capital, and a more highly-
capitalized formal trading sector which is competitive in some cases and oligopolistic in 
others – leads to a common situation during the hungry season in which informal markets 
dry up and are unable to acquire grain due to barriers to regional trade and selective 
channeling of imports to a few formal trading firms. As a result, consumers pay 
considerably higher prices for their staple food than would be the case if informal markets 
were not discriminated against.  

 
1.1.  Description of the Problem 
 
Throughout the world, the major share of staple food costs to the consumer is typicall
accounted for by marketing costs. The maize-based agricultural econom
southern Africa are no exception:  farm-gate maize prices over the period 200
for roughly 35% to 45% of the total value of commercial maize meal in Zambia, Ke
Malawi, and Mozambique (Chapoto and Jayne 2009). Marketing and processi
for the lion’s share, 50% to 65%, of the cost that consumers pay for commercial maize meal. 
This implies that new marketing technologies or institutional innovation w
system that would reduce marketing costs by 10%, for example, would benefit
than a 10% reduction in farm production costs brought on by new farm technol
improve farm
growth and food security. Yet, as we conclude below, the potential for future f
and productivity growth in the region is likely to be intimately tied to future co
marketing system. 
 
The development of staple food markets will clearly play an important role in
to achieve broad-based income growth, poverty reduction, and food security
markets in Africa are performing under severe burdens that impede their abil
to the achievement of these objectives. Consider the following facts:  
 
• The technology to raise farmers’ yields substantially in many areas is a

as shown by the Sasakawa/Global-2000 (SG-2000) programs of the 1990s, but the m
to consistently put these technologies in farmers’ hands are not. The SG
demonstrated that African farmers can dramatically improve their yield
with the appropriate technologies and management practices, but their yi
reverted to former levels after the withdrawal of the programs. These pr
far been thwarted by their inability to anticipate and address downstrea
marketing and governance.  

• Staple food markets are very price inelastic. In an environment of large w
changes in production, inelastic demand gives rise to wide price fluct
supply expansion caused by the uptake of productivity-enhancing tech
short-lived because they lead to price slumps and hence act as a disincen
to sustain their use of improved technology.  

• Informal grain markets tend to become very thin in the hunger season
of smallholders’ surplus production has been bought up and fed into form
channels. Once in the hands of formal sector marketing agents, grain rare
informal channels. This market segmentation would not necessar
were not for the fact that the formal sector tends to charge much higher m
margins than informal tra
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• There is a highly inegalitarian distribution of land within the smallholde
leads to a concentrated pattern of smallholder market participation. In all
the region for which survey data is available, there is a recurrent patter
2-3% of relatively commercialized smallholder farmers account for
total quantity of maize sold by the smallholder sector. Rarely do m
farmers sell grain in any given year, not because buyers cannot be fo
funda

r sector, which 
 the countries in 

n in which roughly 
 half or more of the 
ore than 40% of 

und, but more 
mentally because the combination of limited productive assets and access to 

eaningful farm 

 
articipation in 
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 in terms of agricultural 
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g most African 
 input promotion 
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 with this view. 
re the norm in much of 

vate sector. Policy 
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ade and domestic 

sses. All this 
l markets, which in 

 that would 
mber of virtuous 

• More broadly, staple food marketing systems are characterized by weak coordination 
re unable to 

rketing and transport 
g with millers 

s. The South African Futures Exchange (SAFEX) price 
discovery process, which could be so useful to governments, marketing firms and the 
development of more structured markets throughout the region, is frequently lost due to 
state controls on trade.  

 
These seven broad problems reflect the magnitude of the burden facing those attempting to 
improve the functioning of staple food markets in the region. However, it is our strong 
conviction that the knowledge currently exists to overcome these challenges. The main 
constraints are political and institutional, and hence active engagement with governments will 
inevitably be a crucial part of the solution.  

improved technology precludes them from being able to produce a m
surplus.  

• Many “market failures” commonly observed in the region reflect chronic
underinvestment in productivity-enhancing public goods. The costs of p
markets are unusually high in most of Africa due to limited investment i
infrastructure, ports, rail, road, and electricity. The ports in eastern Afr
decay and the high costs involved in importing fertilizer and other goods
farmers as well as the entire economy. Farmer participation in staple foo
constrained by weak commitments to crop science, especially relevant f
conditions, and effective extension services for farmers. Ironically, whi
Asian green revolution experience underscore the very high payoffs to p
in research and development (R&D) and physical infrastructure
growth and poverty reduction (Rashid, Cummings, and Gulati 2007), the
investments account for a very low percentage of national budgets amon
nations. In some cases, these investments are crowded out by large-scale
programs with uncertain long-term effects.  

• The staple grains policy environment in many countries in the region 
unpredictable. It is sometimes assumed that policy reforms were impl
the policy environment poses no special challenges. We strongly disagree
In fact, policy uncertainty, vacillation, and institutional vacuums a
the region, which lead to problems of credible commitment with the pri
reforms have been implemented in a de jure sense but the potential b
reforms are eroded by ad hoc policy interventions in both external tr
marketing which exposes the private sector to huge risks and financial lo
uncertainty stifles private investment in the development of agricultura
turn continue to deprive African smallholders of services and markets
otherwise allow them to raise their crop productivity set in motion a nu
cycles.  

among the players in the value chain/marketing system:  transporters a
coordinate well with traders in the potential use of cost-reducing ma
technology. Large traders in one country are often prohibited from linkin
seeking grain in other countrie
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1.2. Objectives 

 be addressed in 
ntifies priority 

hieve these 
od production, 

rns. Given the 
ed micro-level 

duction and marketing patterns (stratified by landholding size) 
e options for 

arketing 
 various risk 

University, AGMOD, to project future maize and wheat price conditions to 2014 and 
consider the implications for staple food systems in the eastern and southern Africa region. 

ising policy options and investments to make staple food markets 

ts conceptual issues 
mand, specifically the potential to make the demand for 

e downside price 
tion 2 also reviews the evidence from Asia’s 

ral investments 
r eastern and 

 and highlights the 

lawi, 
allholder and 

 following 
mallholder 

ion and marketing 
rs, net buyers, autarkic, 

ng categories.  

the dynamic changes 
taking place in staple food demand. Section 7 presents projections from world agricultural 
models on future grain price levels. Section 8 discusses the opportunities and challenges 
associated with various market risk management tools that could potentially improve market 
performance in the region. In light of price projections and survey evidence on evolving 
household production, marketing, and consumption patterns, Section 9 concludes by 
identifying the main policy challenges to be tackled as part of an effective market 
development strategy. Also identified are first-order policies and investments needed to 
promote a food marketing system in a way that catalyzes smallholder productivity growth 
and ‘green revolutions’ in Africa. We use the term “first order” to mean the most critical 

 
This study synthesizes available knowledge to date on the problems to
improving the functioning of staple food markets in the region and ide
investments and other actions needed to overcome these challenges. To ac
objectives, we provide a detailed description of smallholder staple fo
consumption, marketing, and storage behavior, and urban consumption patte
highly heterogeneous nature of smallholder agriculture, a differentiat
perspective of smallholder pro
is important for understanding the strengths and limitations of alternativ
improving grain market performance.  
 
We also identify the challenges associated with the development of improved m
institutions such as warehouse receipt systems, commodity exchanges, and
management tools. We also use a world food systems model developed at Michigan State 

Lastly, we identify prom
work to support smallholder income and productivity growth.  
 
 
1.3. Organization of Report 
 
The rest of the report is structured as follows: The next section presen
centering on the elasticity of de
staples more elastic to stabilize markets and protect farmers against the sever
risk that currently plagues these systems. Sec
green revolution experiences regarding the payoffs to alternative agricultu
over the past 50 years and considers the applicability of these findings fo
southern Africa.  
 
Section 3 provides a brief historical review of food marketing in the region
main lessons learned from four decades of experience.  
 
Section 4 turns to the description of the household survey data in Kenya, Ma
Mozambique and Zambia that constitute the descriptive information on sm
urban consumer behavior presented in this report. Section 5 presents the
information for each country:  (i) importance of various income sources in s
livelihoods; (ii) importance of various crop types in smallholder product
patterns; (iii) smallholders’ relationship to markets, i.e., buyers, selle
etc.; and (iv) the characteristics of smallholders in these various marketi
 
Section 6 presents urban household consumption patterns and discusses 
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interventions needed before which meaningful progress in other areas wou
Obviously, a comprehensive plan for developing markets in Africa will requ
actions from myriad actors. This report does not attempt to be comprehens
to identify the strategic and critical actions of first-order im

ld be feasible. 
ire hundreds of 

ive but rather aims 
portance, which will enable the 

hundreds of other required investments and actions to reap a payoff.  
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2.  CONCEPTUAL ISSUES AND CURRENT DEBATES 

 elasticity of demand. 
rate relatively limited 

c, technology 
without a 

n producers 
ew cost-saving 

sustain in the face of 
hen local markets 

 price drops are a major cause of subsequent farm 
s indeed the 

frican countries 

ty-enhancing 
rop from P0 to P1 
e actual quantity 

ent, markets are not able to 
support sustainable farm technology improvements. This could be the case when surplus 

 country because 
us. Thin local 
farmers attempt 

ns. 

nd is elastic, greater 
 prices. If the demand 

ore elastic (as shown in Figure 2), the same expansion of the food supply 
 a much greater 

challenge of 
 much more 
n strong 

s out of the 

 international trade 
 is similar to Figure 2, 

ations is truncated by trade possibilities. If 
a country’s markets can be well integrated with surrounding countries, then a price drop (e.g., 
to P3 in Figure 3) would make the country’s surplus production competitive in regional or 
international markets, providing a vent for surplus production at a level equal to the price in 
international markets minus transport costs (P3). Likewise, if prices rise to a certain point 
(P4), surpluses in other countries can be brought into the country at a cost equivalent to the 
price of grain in the surplus country plus transport costs (P4). However, the theoretical price 
stabilizing effects of trade can only be realized in practice if markets work well, which 
depends on getting the incentives right for traders to operate. 

 
2.1.  Making the Demand for Staple Food More Elastic   
 
One of the key characteristics of staple food crops is their low overall
Inelastic demand means that income growth and price changes gene
changes in quantity of food staples demanded. When demand is inelasti
adoption and productivity growth often lead to declining producer prices 
proportional increase in demand. This may have negative welfare impacts o
unless farmers are able to reduce their production costs from adoption of n
farm technology. Crop production expansion is therefore difficult to 
highly inelastic product demand, which causes precipitous price plunges w
are unable to absorb surplus output. Such
dis-adoption of improved technology (Vitale and Sander 2005). This wa
experience of the Sasakawa-Global 2000 programs implemented in many A
in the 1990s (Putterman 1995; Howard et al. 1999.  
 
Figure 1 shows this schematically. If farmers’ initial adoption of productivi
technology causes the food supply curve to shift from S0 to S1, prices will d
if markets are unable to absorb the surplus due to inelastic demand (D0). Th
supplied increases marginally from Q0 to Q1. In this environm

producing regions are poorly linked to deficit (net importing) areas within a
of poor market infrastructure or when a country is unable to export the surpl
markets in many rural areas in Africa become saturated quickly when many 
to sell their produce right after harvest to meet various financial obligatio
 
By contrast, Figure 2 shows a situation of elastic demand. When dema
quantities of product can be absorbed by the market without depressing
for grain were m
curve from S0 to S1 would cause a much smaller reduction in farm prices, and
ability to increase actual quantities supplied by farmers (Q0 to Q2). A major 
output market development, therefore, is to make the demand for staple food
elastic. A related challenge is how to expand the demand for grain to maintai
incentives for farmers, but do it in a way that does not price poor consumer
market.  
 
A third scenario, shown in Figure 3, underscores the power of regional and
to stabilize food prices and support farm technology adoption. Figure 3
except that the magnitude of potential price fluctu
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Figure 1.  Supply Expansion with Inelastic Demand 

 
 

Figure 2.  Supply Expansion with Elastic Demand  

 
 
Figure 3.  Supply Expansion with Elastic Demand and Trade Linkages 
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2.2.  Factors Affecting the Elasticity and Stability of Demand 

ed inelastic 
mand is determined 

er prices are high or 
fluenced by the 

that small 
 and shifted 

lic investments and policy choices and by nurturing 
 food more elastic, 

g effects are 
 these alternative 

r understanding of smallholder production and 
ssion of these 

ata in Sections 5 and 

ined by marketing 
rice differences 

98; Mittendorf 
 and the overall 

ecomes more elastic. 
duct to the world 
untry’s production 
re generally, there is 

associated with its 

infrastructure 
ease the 

n-tradable 
nts such as 

 of domestic 
al trade, which 

uction (Koester 
re diverse 
el. Regional trade 
y substitute one 

n Africa; wheat and 
ction in different 

 transportation a port is 

iii)  Streamlining regulations and trade barriers:  Many African countries impose import 
tariffs on staple foods coming from neighboring countries. In 2008, Malawi, Zambia, and 
Tanzania banned maize exports. These trade barriers are often put in place unpredictably, 
which make it risky for trading firms to invest in developing durable marketing networks 
across regions. Customs clearance procedures are often cumbersome. For example, 
permits to import grain legally into Kenya are available only in Nairobi (Nyameino, 
Kagira, and Njukia 2003). Traders wanting to move product from N. Mozambique to 
southern Malawi need to get export permit in Quelimane at the coast in northeaster 
Mozambique (Tschirley and Abdula 2007). These regulatory barriers impose transaction 

 
Most discussions over strategies to stabilize food prices have to date consider
demand to be more or less given. The general argument is that inelastic de
by consumer behavior, i.e., consumers need to eat regardless of wheth
low. While true, the elasticity of demand for staples are also greatly in
functioning of markets. It is possible to alter the shape of the demand curve 
farmers face. The demand for staple grain crops can be made more elastic,
outward, through market-facilitating pub
important marketing institutions. By focusing on making the demand for
downside price risk for farmers can be mitigated.  
 
Investments and policies that could potentially achieve these price-stabilizin
briefly identified below. The pros, cons, and income distributional effects of
options can be clarified based on a bette
marketing patterns and consumer demand patterns. We will return to a discu
strategies in Section 9 after a thorough review of the household survey d
6. The main potential candidates here:  
 
i)   Investment in physical infrastructure:  The size of the market is determ

costs. Transport costs are generally the largest single component of p
between surplus and deficit areas (Gebremeskel, Jayne, and Shaffer 19
1989). As transport costs decline, grain markets become more integrated
size of the market expands for any particular farmer and demand b
This is analogous to the situation of a small country supplying pro
market – the huge size of the world market relative to the small co
makes the demand function that it faces perfectly elastic (flat). Mo
strong evidence that a country’s level of infrastructural development is 
level of agricultural productivity (Antle 1983).  

ii)  Regional trade:  Regional trade, in combination with good transport 
between countries, has the potential to expand the size of the market, incr
elasticity of demand facing farmers, and reduce price instability. For no
commodities where price shocks are mainly generated by domestic eve
weather, the magnitude of the shock will largely determine the variability
production. However, local production shocks can be mitigated by region
tend to stabilize markets by linking together areas with covariate prod
1986). The size of a country matters – larger countries typically have mo
regional climatic conditions that reduce systemic risks at the country lev
has a greater potential to stabilize food prices when consumers can easil
food type for another (such as maize and cassava in parts of souther
rice in other areas), where cropping patterns are diverse, where produ
parts of the region are not highly correlated, and where the costs of
low (Delgado and Minot 2000; Byerlee, Jayne, and Myers 2006).  
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costs on traders, which results in lower demand and lower prices for farm
prices for consumers). Streamlining the regulatory processes for regio

ers (and higher 
nal trade can reduce 

sustain their use of 

roduction:  
f improved farm 
A major source of 
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receipt systems can 
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far, fledgling 

d Zambia) have 
patible 

are generally well 
 food imports, 
e, large 
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rice production. The 
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 produce. For example 

n drought-prone 
ystems that 

cer 2001). In West Africa, the demand for 
n many cases 

5). Similarly, 
 aid by Non-
n surplus)1 are 
ver time (Tschirley 

patterns become 
ses where one 

rn and southern 
arkedly over the past 

ersified food 
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n in the face of 

ailability of other 
t are less prone than 

e relief in the degree to which 
maize supplies can fluctuate from year to year without seriously aggravating food 
insecurity. While not necessarily affecting the elasticity of demand for any particular food 

                                                

downside price instability that often depresses farmer incentives to 
productivity-enhancing cash inputs.  

iv) Rural financial markets to improve traders’ capacity to absorb surplus p
While the importance of small farmer credit in promoting the uptake o
technology is well recognized, the role of trader finance is also crucial. 
inelastic demand in traditional food markets is the constrained supply of
(Coulter and Shepherd 1995). Market institutions such as warehouse 
inject needed liquidity into grain marketing systems, and thus allow t
more easily the surplus production in good years. However, the develop
market institutions will depend on supportive government policies. So 
attempts to develop warehouse receipt systems and other innovative sources of trader 
finance in staple food assembly and wholesaling markets (e.g., Ghana an
floundered due to direct government operations in markets that have been incom
with the development of these institutions.  

v)  Policies toward subsidized imports and food aid:  While local farmers’ 
served by regional trade, their interests can be undermined by subsidized
particularly if this alters long run food consumption patterns. For exampl
processing companies in urban areas are often able to acquire subsidized
from international sources, which over time, influences urban consu
few exceptions, most smallholder areas are not suited to wheat and 
importation of subsidized wheat and rice undermines long-term dema
main staple grains, roots and tuber crops that small African farmers
in India, the demand for sorghum and millets – crops widely grown i
areas – has declined mainly due to public procurement and distribution s
subsidize rice and wheat (Ryan and Spen
subsidized rice and wheat has also increased, especially in urban areas, i
displacing consumption of traditional cereals (Vitale and Sanders 200
inappropriate uses of imported food aid (e.g., the sale of imported food
governmental Organizations (NGOs) during periods of local productio
likely to depress small farmers’ uptake of improved farm technology o
et al. 2006; Dorosh, Dradri, and Haggblade 2009).2  

vi) Diversification of food consumption patterns:   When food consumption 
more diversified, markets become more interlinked and stable than in ca
commodity dominates food consumption patterns. Especially in easte
Africa, food production and consumption patterns have changed m
decade. The former dominance of white maize has given way to more div
systems. In many rural areas of Malawi, Zambia, and Tanzania, cassava c
increased dramatically. The increasing role of cassava, a drought toleran
stored in the ground, provides new potential to stabilize food consumptio
maize production shortfalls (Nweke, Spencer, and Lynam 2002). The av
drought-tolerant crop (e.g. cassava, sorghum, millets, pigeon pea) tha
maize to extreme production fluctuations provides som

 
1 Many NGOs derive part of their annual operating budget by “monetizing” (selling onto local markets) food aid 
received from donor countries like the United States. In this way, a certain amount of food assistance to Africa 
is uninfluenced by weather and local supply conditions, and it is this component that has the greatest potential to 
disrupt local markets and affect small farmers’ incentives.  
2 There is not a clear consensus on this point. Abdulai, Barrett, and Hoddinott (2005), for example, contend that 
food assistance programs usually have not adversely affected small farmers’ production incentives and may 
actually help them by generating community assets through public works projects.  
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commodity, diversification of consumption and interdependence of dem
alternative staple foods tends to incre

and for 
ase overall food supplies and therefore contribute to 

lternative futures and 
ruits and 

than half of 
reas by 2020. The 
derived demand 
ould expand the 
 of other staple 

oming increasingly 
s at least somewhat 

ely to exacerbate 
orld is less likely to 

lopments, 
tural food deficits 

ply that the region will increasingly be facing a price surface 
g costs to 
all farmers may 
tions identified 

arket for white maize 

f stockholding is 
arket has 

become much more heavily traded due to the effect of the North American Free Trade 
Agreement (NAFTA), which, since 1997, has induced a large white maize supply 

co. These developments have mitigated the 
 the southern Africa 

 large government 

engthening and stabilizing approaches specified above can be achieved 
through a variety of public and/or private sector approaches to market development. There is 

oviding incentives 
ere are major 

 they should be 
implemented. Identifying promising interventions or programs to defend output prices in the 
face of output supply expansion must be considered within the overall system-wide value 
chain, e.g., how can specific interventions be made to function compatibly with other stages 
of the value chain.  
 
A major insight from commodity value chain analysis (Taylor 2005; Kaplinsky and Morris 
2001) and the earlier industrial organization and commodity sub-sector literature of the 
1970s, 1980s, and 1990s is that risks, uncertainties and lack of profitability at one stage of the 
system will impede incentives for investment at other stages of the system, depressing overall 

stability of food markets and prices over time.  
vii) Generating alternative sources of demand for grain:  Analysis of a

outlooks for agriculture indicate that the demand for livestock products, f
vegetables will increase dramatically as Africa rapidly urbanizes. More 
Africa’s population (projected to reach 1.2 billion) will reside in urban a
resulting high demand for poultry and milk products will induce greater 
for use of cereal grain as livestock feed. If supply can be increased, this c
total demand for coarse cereals and reduce the upward pressure on prices
crops (e.g. maize). In addition, world food and energy markets are bec
integrated. These developments are likely to raise world food price
over the next decade (see Section 7). While the bio-fuels revolution is lik
future problems of access to food for low-income consumers, the w
see depressed world food prices over the foreseeable future. These deve
combined with eastern and southern Africa’s gradual transition to struc
(see Section 6.1) im
determined by import parity levels, i.e., world price levels plus marketin
regional demand centers. In this environment, downside price risk for sm
be less of a problem than in previous decades, particularly if the interven
above could be promoted.  

viii) Development of world food markets:  Until recently, the world m
was thinly traded and hence small absolute changes in import demand in southern Africa 
had the potential to influence world prices. The rationale for some level o
more compelling in such cases. However, in recent years, the white maize m

response in the U.S.A. to export to Mexi
potential for white maize prices and supplies to become tight when
region experiences a drought, and thus reduces the rationale for keeping
stockpiles of white maize to stabilize supplies (Tschirley et al. 2006).  

 
 
2.3.  Looking at Food Markets as a Vertical System 
 
The market-str

widespread agreement in the literature that the state has a crucial role in pr
for the private sector to develop strong output markets in Africa. However, th
controversies as to what exactly these critical government roles are, and how
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performance of the value chain.3  Much in the same way as the human spine and central 
nervous system transmit signals and coordinate the movements of the entire 
wholesaling stage of the food system plays a similar coordinating role in fo
is at the wholesale level where i) almost all of the seasonal storage tak
from the farm; ii) where long-distance spatial arbitrage opportunities are ide
reallocate supplies from surplus to deficit areas and link farmers and assembl
processors, retailers and consumers in distant areas; and (iii) where most of
purchasing the crop harvests originates. Maize assemblers, who account f
purchases from farmers, tend not to start buying until wholesalers come to
is because assemblers generally do not have the funds to buy large quantiti
require either loans from wholesalers or assured back-to-back transactio
wholesaler to buy the maize right after the assembler buys from farm
developm

body, the 
od value chains. It 

es place downstream 
ntified to 
ers with 

 the financing for 
or most of the direct 
 their region. This 
es of grain and 

ns arranged with a 
ers. As such, the 

ent of the wholesaling stage of the staple food systems are required for successful 
arehouse receipt 

modity 

onal within a 
e the price discovery process is perceived to be based on competitive forces and 

ting boards. The most 
lumes are 

 2005; Coulter and 

o promote 
lue chain (e.g., assembly or storage investments at village-

level, or retail market development) can be stymied by poor performance at the crucial 
middle stages of the system (Shaffer et al. 1985). Therefore, a major challenge to making 

rs (and farm technology adoption in 
les in 

 
n experience in 

evolution 
types of public 

ents in India may 
not necessarily be the same throughout eastern and southern Africa, it is instructive to 

 
Table 1 details the estimated marginal effects of different types of government expenditure in 
each decade, in terms of their impact on agricultural gross domestic product (GDP) and 
poverty reduction. Considering first the estimated returns to agricultural GDP, in the 1960s 
most investments and subsidies generated returns that were both significantly greater than  

                                                

introduction of structured trading and risk management tools such as w
systems, forward contracting, and use of futures and options on regional com
exchanges.  
 
Moreover, the development of such market institutions can only be functi
system wher
not easily manipulated by large players in the market such as marke
effective safeguard against manipulation is to ensure that sufficient trade vo
achieved to protect the integrity of the price discovery process (Coulter
Onumah 2002).  
 
The literature on food sub-sectors and value chains stresses that efforts t
performance at either end of the va

food markets function for the benefit of small farme
particular) is to achieve greater clarity as to the appropriate public and private ro
developing the wholesaling stage of food value chains – the backbone of the staple food 
marketing systems in almost all countries.  
 
 
2.4.  Lessons from Experience with Asia’s Green Revolution 

There have been many calls for attempts to learn from Asia’s green revolutio
an attempt to draw important lessons for Africa. Based on India’s Green R
experience, Fan, Gulati, and Thorat (2007) analyzed the returns to various 
expenditures over a 40-year period. While the impacts of alternative investm

compare the relative importance of these alternative investments in promoting agricultural 
growth and poverty reduction in India in the achievement of its green revolution (Table 1).  

 
3 For example, see Marion et al. 1979; Shaffer 1980; Shaffer et al. 1985; Mueller 1983; Marion and NC 117 
Committee 1986. Even earlier insights from the economics/business management literature (e.g., Drucker 1958) 
stress the symbiotic relationships between production and marketing.   
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Table 1.  Returns in Agricultural Growth and Poverty Reduction to Investments and 
Subsidies, India, 1960-2000  
 1 990s 1960s 1970s 980s 1
 returns rank retur ran re k returns rank ns k turns ran

R s in gric l GDP (Rs uce er R nt) eturn  A ultura  prod d p s spe
Road investment 80 3  3.17 2 8.79 1 3. 3.03 5
Educational i

ves
nvestment 88 1  1.53 3 

tment 10 5  1.41 4 
bsidies 22 7  na 8 
sidies 1 6 3.0 4  0.53 7 

Power 7 0.58 6 
68 6  0.89 5 

 90 2  6.93 1 
rns in Rura ct (decrease i er  poor  mil ent) 

5.97 2 7. 3.88 3
Irrigation in 2.65 5 2. 3.61 4
Irrigation su 2.24 7 1. 2.28 6
Fertilizer sub 2.4 3  0.88 8

 subsidies 1.18 8 0.95 8 1.66 
Credit subsidies 

D
3.86 3 1. 5.20 

6.
2

Agricultural R&
tu

3.12 4 5. 95 1
Re l Poverty Redu ion n numb  of  per lion Rs sp

Road investment 1 2 1 1346 1 2  335 1 27  95 3
Educational investment 1 2 469 2 4 109 3 

estment 2 5 12 5  67 4 
9 7 68 7 11 na 8 

166 6 181 4 48 8 24 7 
Power subsidies 79 8 52 8 83 7 27 6 

42 5 
323 2 

41 47 1 
Irrigation inv 18

14
5 197 

3 
5
6 Irrigation subsidies 

Fertilizer subsidies 

Credit subsidies 257 3 93 6 259 4 
Agricultural R&D 207 4 326 3 345 2 
Source:  Fan, Gulati, and Thorat 2007. 
 
 
zero and larger than their costs. In particular, road and education investmen
benefit-cost ratios of 6 to 9. Agricultural research investments and credit sub
benefits that were 3 to 4 times the amount spent. This was the period when i
varieties, fertilizer, and credit were being promoted as a high payoff technol
Irrigation and power subsidies yielded the lowest returns in this period, th
irrigation investment and subsidies were estimated as more than double spe
1970s and 1980s, the returns to most of these subsidy programs declined
to account for an increasingly large share of

ts had estimated 
sidies yielded 
mproved seed 
ogy package. 

ough returns to 
nding. In the 

 though they began 
 national budgets. Meanwhile, agricultural R&D, 

fs in terms of 
investments continued to 

on investments 
er subsidies had 

ltural 
production at all (Fan, Gulati, and Thorat 2007). 
 
Th ow the same broad 
pa nding on roads, 
agricultural R&D, and education provided th
subsidies are estimated to have been effective at reducing poverty in the two earlier decades, 
but subsequently appear to have been highly ineffective. Credit subsidies were effective in 
the 1960s and 1980s. As stated by Fan, Gulati, and Thorat 2007.  
 

“These results have significant policy implications: most importantly, they show 
that spending government money on investments is surely better than spending 
on input subsidies. And within different types of investments, spending on 
agricultural R&D and roads is much more effective at reducing poverty than 
putting money in, say, irrigation” (p. 18-19).  

 

road investments, and education investments provided the greatest payof
agricultural growth. By the 1990s, only agricultural R&D and road 
yield estimated returns of more than 300%. Estimated net returns to irrigati
and education were low but still positive, whereas credit, power, and fertiliz
negative net returns, and subsidies on irrigation had no significant impact on agricu

e ranking of investments in terms of poverty reduction impacts foll
ttern as that for agricultural GDP growth. Across all decades, spe

e greatest poverty reduction impacts. Fertilizer 
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Table 2.  Summary of Analysis of Six Asian Economies’ Agricultural Growth Boom 
Periods 

 ricultural growth effects Poverty-reduction effects Ag

 

r
w
i

 this class 
of po r 
inve nt 
 

 
total t 

ratio

ian
 o

verty
uctio

attributable 
 this type 

f policy or 
investm nt 

ian 
rank by 
total 
effect 

Median 
rank by 
benefit/cost 
ratio 

Med
sha
gro
attr
to

ian 
e of ag 
th 

butable 

licy o
stme

Median 
rank by

effect 

Median 
rank by 
benefit/cos

 

Med
share
po
red

 
f 
 
n  

Med

to
o

e
Policy / institutional 
reform 40% 1.0 – 30% 1.0 – 
       
Infrastructure       
Rural roads 10  % 3.5 3.0 15% 3.0 3.0 
Irrigation 9% 4.5 3.5 8% 5.0 4.0 
Electricity/health/ 
education/communication 9% 4.0 5.5 18% 2.0 4.5 

       
Agricultural inputs delivery 
Fertilizer/seed/chemicals 10% 5.0 5.0 7% 6.0 6.0 
Agricultural 2% 6.0 6.0 5% 6.0 credit/insurance 2.5 
       
Ag/NRM research/extension 
Ag./NRM research 15% 2.0 1.5 10% 4.0 2.0 
Ag/NRM extension 2% 6.0 4.0 5% 6.0 2.5 

Source:  The Economist Intelligence Unit (2008).  
 
 

d out by the 
India, Indonesia, 

aiwan, and Vietnam), attempts were made to apportion the agricultural growth 
an  investments specified 
in
 
T
in ction benefits. As 
st
 

reated a broad-
hip over land and strong incentives to 

ers’ rights over 
 liberalization, 

id growth in output 
ve been central 

to (arguably, the main sources of) agricultural growth in China and Vietnam 
because those countries had to overcome complete state control of the entire 
economy. But getting institutions and policies right also mattered a great deal in 
the other four Asian economies as well” (p. 7-8).  
 
“Appropriate policy reforms not only bring about one-off efficiency gains…more 
importantly they improve incentives for private investment in resource 
conservation, technology adoption, innovation, and increased modern inputs 
application, all of which lead to higher steady-state rates of output growth” (p. 8). 

Another summary of Asia’s agricultural growth boom was recently carrie
Economist Intelligence Unit (2008). In this study of six countries (China, 
South Korea, T

d poverty-reduction benefits into various types of interventions and
 Table 2. 

he Economist Intelligence Unit (EIU) study highlights the primacy of policy and 
stitutional reform in driving both agricultural growth and poverty redu
ated by the report: 

“In places such as Korea and Taiwan, land-to-the tiller reforms c
based agrarian population with owners
increase output. In China and Vietnam, increasing individual farm
their land and output, combined with agricultural market
substantially improved farmers’ incentives and stimulated rap
and private investment. Indeed, policy and institutional reforms ha
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“Policy and institutional improvements can also improve equity si
power over farmer behavior tended to favor the wealthie

nce administrative 
st and those with the best 

ca may not 
ause of its view 

rms enacted in 
uthern Africa, 

 hoc government 
which are largely 

 problems of 
reate risks and 

ate investment to 
s also tend to 

eal of sectoral 
 unencumber it 
ood markets.  

 similar to those found in 
rural roads, electricity, 

of fertilizers and 

The  for promoting 
agr frica. Although the 
reg e that the policy reforms 
and ffs in Asia are likely to 
be d by EIU (2008): 
 

r assessment is that the interventions that provided most effective in Asia 
– policy and institutional reforms, an agricultural research revolution, major 
expansion of rural roads and irrigation, and improved rural financial services 
delivery – must likewise be the primary targets for new investments…..The 
specifics of the strategies will vary among countries and even among agro-
ecologies within countries, and must be developed internally, albeit with 
external financial and technical assistance. But the broader patterns are clear” 
(p. 18).  

 
  
 
 

political connections, rarely poorer individuals or communities” (p. 8). 
 
The EIU (2008) study contends that policy and institutional reform in Afri
necessarily produce the same magnitude of benefits as they did in Asia bec
that African nations have already undertaken most of the major sectoral refo
Asia. We disagree somewhat with this assessment. In much of eastern and so
food markets continue to be plagued by a high degree of uncertainty and ad
entry into and retreat from markets, despite official policy pronouncements, 
inconsistent with actual state behavior. These inconsistencies give rise to
credible commitment regarding governments’ policy statements, and hence c
costs for private traders. The high degree of policy uncertainty impedes priv
develop access to markets and services for smallholder farmers. Local bank
withdraw from lending to the sector and allocate most of their investment capital to relatively 
safe and high-interest government bonds. In these ways, there is still a great d
reform to be gained in Africa, not necessarily to liberalize private trade but to
from the risks and high costs posed by unpredictable government actions in f
 
Other investments found by the EIU study to have high payoffs were
Fan, Gulati, and Thorat (2007):  crop science R&D and investments in 
health and education. Resources invested in subsidies and direct distribution 
other agri-chemicals showed only modest returns on average.  
 

 findings of these two studies provide some important indications
icultural growth and poverty reduction in eastern and southern A
ions differ in important respects, there are strong reasons to believ
 investments in R&D and infrastructure that generated high payo

crucial drivers of growth in most of Africa as well. As conclude

“Ou
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3.   EXP HES TO SYSTEM-WIDE 
ORGANIZATION OF FOOD MARKETING SYSTEM 

s with alternative 
 stage) 

to encourage small farm technology adoption and productivity growth for the basic staples. 

ms of Asian 
stems that may best 

rd et al. 2004). Others 
 Africa, that appear to 

 mainly at 
 Zimbabwe, 

 that a state-led 
ain seed 

uction growth (Byerlee 
experiences also demonstrate that the main 

 productivity 

 Rashid, 

nment policy in 

at success in the 
t and crop 

 key features of 
mallholder areas; 

ies and pricing; (c) heavy subsidization of fertilizer to 

 these government 
et infrastructure in 

s to smallholders 
d state agencies designed to recoup loans through farmer sales to the marketing boards 

(Rohrbach 1989; Howard 1994; Putterman 1995). Smallholder maize yields and production 

 and 1980s 
 as well as 
t al. 2000). In 

or 76% of the total value of smallholder crop production 
(Figure 4).
                                                

ERIENCES WITH ALTERNATIVE APPROAC

 
This section reviews the broad lessons from experience over the past 30 year
general approaches to organizing food output markets (with a focus on the wholesaling

 
 
3.1.  State-led Systems 
 
In recent years, parallels have been drawn between the food marketing syste
countries at the time of their ‘green revolutions’ and the marketing sy
achieve similar farm productivity growth in Africa (Sachs 2005; Dorwa
have pointed to the fledgling ‘green revolutions’ experienced in eastern
have been snuffed out after the state-led marketing boards (which operated
wholesale level) were downsized. The experiences of countries like Kenya,
Zambia, Malawi, and Tanzania during the 1970s and 1980s demonstrate
controlled marketing approach can stimulate the adoption of improved gr
technologies and complementary inputs to achieve impressive prod

cher 1997; Smale and Jayne 2003). These and Ei
challenge of these state- led approaches is not so much how to initiate farm
growth, but how to sustain it if the costs of the programs escalate and lead to fiscal crises 
(Jayne and Jones 1997; Kherallah et al. 2002; Gulati and Narayanan 2003;
Cummings, and Gulati 2005; Avalos-Sartorious 2006).  
  
Starting at Independence in the 1960s and 1970s, a prominent goal of gover
much of eastern and southern Africa was to promote smallholder welfare, using staple food 
production incentives as the main vehicle. This goal was achieved with gre
1970s and 1980s. Two main ingredients drove this production growth:  inpu
marketing policies, broadly defined, and improved seed breakthroughs.4  The
the marketing policies were: (a) expansion of state crop buying stations in s
(b) direct state control over grain suppl
encourage its use by small farmers; (d) efforts to stabilize and subsidize urban consumer 
prices without reliance on imports; and (e) shifting the massive costs of
investments and subsidies onto the Treasury. The expansion of state mark
smallholder areas facilitated the disbursement of credit and subsidized input
by allie

grew impressively during the 1970s and 1980s.5  
 
The state-led support for smallholder maize intensification during the 1970s
appears to have shifted production patterns away from other crops to maize,
supported an overall increase in cropped area (Smale and Jayne 2003; Zulu e
Zambia, by 1990, maize accounted f

 
4 It is widely agreed that without the advent of new yield-enhancing maize seeds, the state-led marketing 
investments by themselves would have had a much smaller impact on smallholders’ productivity and incomes 
(e.g., Rohrbach 1989).  
5 The timing of these state investments was as follows:  expansion of marketing board buying stations in 
smallholder areas (Zimbabwe 1980-1986; Zambia 1983-1989; Kenya 1980-1982; Malawi 1974-1985; Tanzania 
1974-1979); expansion of state credit disbursed to smallholders (Zimbabwe 1980-86; Zambia 1983-88; Kenya 
1975-1983); explicit or implicit subsidies on inputs (Zimbabwe 1980-91; Zambia 1971-1991; Malawi 1980-94). 
For details, see Jayne and Jones (1997).  



 

Figure 4.  Shares of Crop Production Value of Major Crops Produced by Smallholder 
Farmers in Zambia, 1990/91  
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 unsustainability. As the marketing board floor 
prices for grain were successful in promoting smallholder input use and production, 
especially in remote outlying areas, production began to exceed domestic demand 
requirements, and the costs of accumulating grain in public silos rose dramatically. Often the 
cost of growing and transporting the grain to urban areas exceeded the economic value of the 

                                                

Relative importance of share of quantity of major crops 
crops produced by smallholder farmers in Zambia (1990/91) 

Maize

2%
2%1%3%0%3%1%

10%
2% Sorghum

Millet
Sunflower
Groundnuts
Soybean
Seed Cotton
Mixed beans76%
Sweet potato
Cassava

Source:  Post-Harvest Surveys, 1990/91, Central Statistical Office, Lusaka.  
 
 
The “smallholder green revolutions” achieved temporarily in the 1980s in p
(see Eicher 1995; Byerlee and Heisey 1997) featured state-led investments in
credit disbursement, and major expansion of state crop buying stations
and up to the initial reforms, official producer prices exceeded export pari
major production regions of Kenya, South Africa, and Zimbabwe, typically
this period (Jansen and Muir 1994; Wright and Nieuwoudt 1993; Smale and 
almost all countries, a large proportion of
inherent in the boards’ pan-territorial pricing structure (Bryceson 1993; How
Odhiambo and Wilcock 1990). While currency overvaluation did introduce a
substantial indirect tax on food producers, especially in Tanzania and Zam
Muir 1994), this was largely offset by the package of state investments desi
food production incentives (primarily input subsidies, concessional credi
state crop buying stations, research, and extension). 
 
These pricing and market support policies clearly encouraged the adoption o
hybrid maize seeds and stimulated the growth in smallholder grain a
1970s in Tanzania and Kenya, and during the 1980s in Zimbabwe and Zamb
1995; Jabara 1984; Rohrbach 1989; Howard 1994). Per capita smallholder g
in Zimbabwe and Zambia increased by 51% and 47% in the 10 years of heavy state 
intervention between the late 1970s and the late 1980s. In Kenya and Tanzania, per capita 
grain production rose 30% and 69% between the 1970-74 and 1980-84 peri
 
However, herein lay the origins of subsequent

 
6 Jabara (1984) demonstrates that despite falling real food prices in Kenya during the 1970s, the profitability of 
grain production actually increased due to farm productivity growth achieved in part through state investments 
in agriculture. For detailed analyses of the effects of these state interventions on maize technology adoption, see 
Rohrbach (1989) and Howard (1994). 
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crop.7  Strategic stocks sometimes rose to massive levels (especially in Zimb
and Kenya), and often had to be exported at a loss to avoid the even greater
long-term storage and quality deterioration (Buccola and Sukume 1988; Pin
Furthermore, marketing board operational inefficiency varied across countries, but adversely 
affe

abwe, Malawi, 
 financing costs of 
ckney 1993). 

cted farmers’ incentives to sustain their use of the improved input technologies in many 
countries (World Bank 1981; Bates 1989; Kaplinski and Morris 2001; Amani and Maro 

seed research 
licitly includes the 
allholder farmers. 
ents, in contrast to 
nd other service 

aize research 
 of all related 

ever, the average 
 period.  

tion mounted, and 
e and declined to 

upport to African 
s of treasury deficits, 

 sources of fiscal 
the 1960s and 
factors shaped 
at were seen 

e pricing and 
ition, political 

y models (e.g., Bates 1981) suggested that state interventions in agricultural markets, 
re in fact 

, urban consumers, 
 and loyalty, and as 

ives for a state 
 their farm 

a, and Tanzania 
s because (a) they 

d (b) 
international lenders (mainly the World Bank and International Monetary Fund) were 

ould address the 
rams being major 

anent buying stations were established 
between 1985 and 1992, the number of seasonal rural buying stations declined from 135 in 
1985 to 42 in 1989 to 9 in 1991. Disbursement of government credit to smallholders declined 
steadily from a peak of Z$195 million in 1987 to under Z$40 million in 1994 (in constant 
1994 Z$). Fertilizer purchased by smallholders has also stagnated in some countries after 

                                                

1992). 
 
Howard (1994) provides a detailed analysis of the rate of return to the maize 
and marketing policies of the 1970s and 1980s in Zambia. Her analysis exp
costs of a full range of investments leading to hybrid maize adoption by sm
Marketing costs accounted for roughly 59% of the total costs of all investm
the seed research investments, which were only 3% of the total. Extension a
provision programs accounted for the remaining 38%. The rate of return on m
was favorable when the costs of marketing were not included. After the costs
investments (seed and agronomic research, extension, and marketing), how
rate of return to maize promotion in Zambia was negative over the 1987-91
 
As the fiscal costs of state operations in support of smallholder food produc
contributed to overall fiscal crises in these countries, donors changed cours
continue underwriting these costs. Continued donor lending and budget s
governments began to be “conditional” on addressing the major source
and in many countries, food marketing policies were indeed one of the main
crisis. After first supporting investments in African marketing boards during 
1970s, donors now changed course and argued for their withdrawal. Several 
this change. Donors lost patience with phased and partial reform programs th
increasingly as propping up costly and otherwise corrupt and unsustainabl
marketing policies rather than facilitating reforms (Jones 1994). In add
econom
while ostensibly designed for rural development, or to correct for market failures, we
designed to serve the interests of a dominant elite composed of bureaucrats
and industry. Land allocation was a tool for meting out political patronage
influential elites acquired big farms, they developed strong individual incent
marketing apparatus that would ensure high prices and subsidized inputs for
activities. 
 
By the early 1990s, governments such as Kenya, Zimbabwe, Malawi, Zambi
had no choice other than to cut back on state marketing services. This wa
could no longer sustain these expenditures in the face of mounting budget deficits, an

unwilling to provide additional loans without guarantees that governments w
sources of the deficits – with public maize and fertilizer marketing prog
sources. In Zimbabwe, even though 17 additional perm

 
7 Pan-territorial pricing was particularly burdensome, particularly in Tanzania, Zambia, and Zimbabwe, since it 
raised the share of grain delivered to the boards by smallholders in remote (but often agronomically high-
potential) areas where transport costs were high (Bryceson 1993; GMB 1991). 
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1993 when major maize policy reforms occurred.8  In Zambia, grain 
hybrid seed purchases, and production have all declined since the late 19
combination of lower real producer prices, higher real fertilizer prices, deteri
marketing services, and a reduction in available state credit. Fertilizer nutrie
peaked in 1986/87 at 88,000 tons, declined to less than 60,000 in 1994/95
purchases declined from 15,000 tons in 1989/9

area, fertilizer use, 
80s due to a 

orating state 
nt use, which 

. Hybrid maize seed 
0 to 4,799 in 1994/95. In Malawi, the use of 

eted after 

ears to have had 
ural areas, by the 

m
ting approaches to 
se problems: 

hybrid maize and fertilizer expanded rapidly in the early 1990s, but then plumm
1994 due to the collapse of the agricultural credit system.  
 
While the post-independence model of service provision to smallholders app
important successes in boosting grain production and incomes in some r

id-1980s major problems had emerged in all the countries that propelled the grain 
marketing systems toward reform. Future discussions about state-led marke
support smallholder input intensification and productivity must address the
 
1. Cost containment of marketing board activities:  How can the state-led s

designed to keep costs within sustainable levels? The major issues are:  (
state directly operates in markets, the more it tends to crowd out potentia
activity, thus forcing the state to handle most of the entire system; (b) ho
producer incentives over time, especially if state activity is successful
input and production growth and finds itself accumulating expensive 
related, how to absorb and find economically viable uses of surplus crop
to minimize the potential for marketing boards to be used in politicized w
additional costs and inefficiencies on the state and often on both farmers
(Sahley et al. 2005; Jayne et al. 2003); and (e) how to avoid

ystems be 
a) the more the 
l private sector 
w to defend 

 in stimulating farm 
grain stocks; (c) also 

 output; (d) how 
ays that impose 

 and consumers 
 the treasury costs of state 

fertilizer and maize marketing operations that led to their implosion during the 1980s. 
 contributed to 

uir 1994), and to a 
d Wilcock 1990). 

ere roughly 17% of 

Maize marketing and input subsidy programs were so large that they
macroeconomic instability and hyperinflation in Zambia (Jansen and M
lesser extent Tanzania and Kenya (Amani and Maro 1992; Odhiambo an
Zambia’s National Agricultural Marketing Board’s operating losses w
total government budgets in the late 1980s (Howard and Mungoma 1997). 

 
2. Credit systems:   While it is sometimes asserted that small farmers’ lost c

access to credit for fertilizer and seed after the transition to “liberalization
contraction of state marketing board activities (e.g., Dorward et al. 200
time show that state s

onsiderable 
” and the 

4), studies at the 
ystems of farm input credit were already in serious difficulty due to 

 continued 
eeded 43% and 

te-led systems for 
iable over time, 

ani and Maro 1992; 
arketing 

systems became necessary.  
 
3. Pan-territorial and pan-seasonal pricing:

massive credit non-repayment. In Zimbabwe, almost 80% of smallholder recipients of 
state credit were in arrears in 1990 (Chimedza 1994). In Zambia, which
fertilizer and seed credit programs until 1999, repayment rates never exc
were generally in the 20-30% range (MACO/ACF/FSRP 2002). The sta
seed and fertilizer delivery and crop payment became increasingly unrel
especially in Zambia, Tanzania, and Kenya, (Howard 1994; Am
Westlake 1994). This was one of the major reasons why reform of the grain m

  Uniform pricing has the effect of depressing 
the scope for private sector trading, and tends to force the state into performing the 
totality of marketing functions at wholesale level. Pan-territorial pricing also encourages 
farmers near urban demand centers (and who are implicitly taxed through pan-territorial 
pricing) to resort to parallel markets (as occurred in Tanzania, Kenya, and Zambia during 

                                                 
8 Kenya is a major exception to this (see http://www.aec.msu.edu/agecon/fs2/kenya/pb07.pdf ).  
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the 1980s) and/or switch to other, uncontrolled crops (as in Zimba
in the late 1980s and early 1990s). Declining

bwe and South Africa 
 volumes through the state marketing 

channels further exacerbated the boards’ trading losses. 
 
4. Suppression of informal marketing channels:  Empirical evidence

1990s found that the controlled marketing systems suppressed or impo
on parallel trading and processing channels that often served the inter
pro

 from the 1980s and 
sed additional costs 

ests of both 
ducers and consumers more effectively than the official state apparatus  (Odhiambo 

and Wilcock 1990; Putterman 1995; Mukumbu 1992; Rubey 1995; Jayne and Chisvo 

 

d”, many African 
 food markets. 
food prices and 
tives through two 
licy instruments, 

 marketing environment 
in the “liberalization period” in most of eastern and southern Africa has been the tremendous 

 of direction in governments’ role in the market. In this 
 the private sector’s response has been muted in most countries, 

ssembly and 
nal trade).9  

years than during the 
ies’ maize 

95 and 2004, the 
 domestic 

Nijhoff 2006). These figures understate the boards’ full impact on markets because they do 
estic markets. 

ften behave 
ther actors in the 

 governments has  
inimally tied, or 

                                                

1991). 

 
3.2.  Liberalization:  1990-2000 
 
Despite the conventional perception that food markets have been “liberalize
governments in eastern and southern Africa continue to intervene heavily in
The stated purpose of most government operations in markets is to stabilize 
supplies and ensure national food security. Governments pursue these objec
main routes:  (1) marketing board operations, and (2) discretionary trade po
such as export bans and import tariff rates. A defining feature of the

unpredictability and frequent change
shifting policy environment,
especially at the critical wholesaling stage (storage, linkages between farm a
wholesaling/processing stages, and long-distance trade, including regio
 
 
3.2.1.  Marketing Board Operations 
 
Marketing board operations have generally been more modest in recent 
pre-control period. However, they continue to be major actors in their countr
markets. Using data provided by the national marketing boards between 19
boards’ annual purchases have fluctuated from an estimated 15-57% of the
marketed maize output in Kenya, 3-32% in Malawi, and 12-70% in Zambia (Jayne, Zulu, and 

not count their often-sizeable maize imports and subsequent release onto dom
Because the boards are typically the largest single player in the market and o
unpredictably, their operations can create major risks and trading losses for o
market. In countries such as Zambia, Zimbabwe, and Kenya, the marketing boards’ 
involvement appears to have risen in recent years, as budget support from
shifted somewhat over the past decade from conditionality agreements to m
untied, budget support.10  

 
9 There are unfortunately very few studies that analyze the impacts of staple food market structure and behavior 
in countries where the state has actually withdrawn from direct operations in the market, which would provide a 
counterfactual to the mixed state-intervention/private sector situation currently prevailing in most countries. The 
closest examples are in Mali and Mozambique (and to some extent, Uganda). Unfortunately, there has been no 
significant “green revolution” seed technology breakthroughs in any of these countries, which further 
complicates an assessment of the counterfactual situation of how smallholder productivity and input use has 
been affected within a marketing system where the state has actually withdrawn from direct operations in the 
market.  
10 Conditionality agreements typically identified specific policy reforms or actions that governments would 
commit themselves to doing in exchange for receiving loans from international lenders. Untied loans are 
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3.2.2.  Discretionary Use of Trade Policy Instruments 

rices, 

trade policy instruments such as export bans, changes in import tariff rates, and government 

ilize food prices in 
yers, and Nyoro 
schirley et al. 
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 but for several 
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vels for periods 
ituations often 

vate sector is weak, 
ting. 

Since the early 1990s when the liberalization process began, the marketing boards in Malawi, 
 that are large 

arket, and sold at prices considerably below the cost of 
commercial importation. The expected return to private storage in this policy environment is 
considerably lower than what it would be if prices were allowed to fluctuate between import 
and export parity. This has impeded private investment in storage, particularly at the 
wholesale level. Because governments often attempt to truncate the distribution of food 
prices at both the upper and lower ends, stockholding is risky and there are no assurances that 
normal intra-seasonal price rises will occur due to the uncertainty over government action. 
                                                                                                                                                       

 
In addition to direct involvement in crop purchasing and sale at controlled p
governments influence markets and marketing participants’ behavior through discretionary 

import programs. 
 
Available evidence since 1990 indicates that governments’ attempts to stab
some cases has made food prices more stable (e.g., for Kenya, see Jayne, M
2008) but in most cases has made food prices more volatile (Rubey 2004; T
2006; Nijhoff et al. 2003). The latter cases are exemplified by the Gover
response to an anticipated maize production shortfall in the 2001/02 season
modest maize production deficit for its 2001 harvest, 8% below the cou
In September 2001, the grain trading parastatal, ADMARC, announced a fix
maize to be sold at its distribution centers and announced its intention to im
South Africa to defend this price (Rubey 2004). Because ADMARC’s sellin
considerably lower than the landed cost of importing maize, private traders had little 
incentive to import maize in this environment. However, the government im
and were not sufficient to meet demand. As a result, ADMARC depots beg
stock-outs, and prices soared (Rubey 2004). When it became clear that ADM
were insufficient to last the full season, private traders scrambled to import,
months much of rural Malawi experienced grain shortages and prices were r
as $450 per ton in early 2002. The late-to-arrive ADMARC imports arrived 
2002 harvest. For financial reasons, ADMARC ha
resources, and these releases onto the market in a good production year p
of continuously declining maize prices, to the detriment of producers’ i
their maize production (Tschirley et al. 2006; Rubey 2005). This case illustra
intentioned but poorly implemented government actions can exacerbate fo
rather than reduce it.  
 
Similar problems arise due to uncertainty about when and whether govern
their import duties in response to a short crop. Traders that mobiliz
financial losses if the duty is later waived and competing firms (or the gover
can import more cheaply. When governments create uncertainty over import
during a poor crop season, the result is commonly a temporary under
which can then result in shortages where local prices exceed import parity le
of time (Nijhoff et al. 2003). Analysts not familiar with the details of these s
erroneously interpret them as evidence that markets fail and that the pri
leading to a rationale for continued direct government involvement in marke
 

Kenya, Zambia, and Zimbabwe have frequently imported maize in volumes
compared to the size of the m

 
financial injections directly to the Ministry of Finance without specific strings attached as to how the funds are 
to be spent.  
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Moreover, most of the silo capacity in countries such as Kenya, Malawi, an
in public sector hands. The potential for selling parastatal storage facilities
prices as part of some future privatization plan acts as a deterrent to new co
investment in storage (Kopicki 2005). While some analysts point to the large
price variability observed in countries such as Malawi and Zambia as indicat
private sector capacity and the limit

d Zambia remain 
 at concessionary 
mmercial 

 intra-seasonal 
ors of weak 

ations of market liberalization, the market environment in 
most of the region does not provide a meaningful counterfactual to assess the private sector’s 

 Systems, Circa 2009 
 

f the state’s 

ngthen Markets   

ing functions – 
ers, wholesaling, storage, transport, milling, and retailing. The 

role of the state is confined to provision of public goods:  market rules and regulations, 
arket information, investment in 

new technology, organizing farmers into groups for means of reducing costs and risks of 
accessing finance, inputs, and marketing. This position is close to the Washington Consensus, 
which is now generally out of favor.  
 
Figure 5.  Competing Visions of Staple Food Market Development 

capacity to engage in inter-seasonal storage.  
 
 
3.3.  The Prevailing Grain Wholesaling

Three competing models currently dominate policy discussions in Africa o
appropriate role in staple food markets (Figure 5).  
 
 
3.3.1.  Model 1. State Role Confined to Provision of Public Goods to Stre
 
This approach relies on the private sector to carry out the main direct market
purchase / assembly from farm

physical infrastructure, regulatory oversight of finance, m
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for market failures 
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3.3.2.  Model 2. Rules-based State Interventions to Stabilize Market Activity 

rketing functions, 
, especially in the 

f stocks onto 
te operations is 

ased state operations 
g feature of Model 

mitment: the rules governing state operations are determined in 
advance, publicized, and followed in a non-discretionary manner. Many technical analysts 

aximum Flexibility 

rations are not 
 intervene only 

outhern Africa are 
alization process. 

 again become dominant 

licy, commonly 
nt tenders for the 

ers at prices 
 it.  

ave 
 agricultural 
fettered market 

t of legalized private trade within the context of 
ay be 

cted by 
ore accurately 

tries, e.g., Malawi, 
havioral issues of 
 likely performance 

 model depends 
arity bands and 

. The importance of 
spatial integration studies is that they address the central question how long an initially 
localized scarcity can be expected to persist, which depends entirely on how well the region 
is connected by arbitrage to other regions (Ravallion 1986, van Campenhout 2008). Spatial 
market integration studies for maize in Malawi, Mozambique, Zambia (Goletti and Babu 
1994; Chirwa 2000; Tostao and Brorsen 2005; Loy and Wichern 2000; Awudu 2007; Myers 
2008) and the broader region (Rashid 2004; van Campenhout 2008) are broadly consistent in 
their conclusions:  maize markets are reasonably well integrated spatially, are becoming more 
efficient over time, and marketing costs are declining. Some of the studies attribute increased 
market efficiency to liberalization. Others note that some markets continue to be poorly 

 
This approach also relies on markets to carry out most of the direct food ma
but the role of the state is expanded to include direct marketing operations
arrangement of imports, the management of food buffer stocks, and release o
markets when prices exceed a publicized ceiling price. The rationale for sta
based on the premise that markets fail in some respects and direct rules-b
are necessary maintain food prices within reasonable bounds. The definin
2 is that there is pre-com

favor this approach.  
 
 
3.3.3.  Model 3. Discretionary State Intervention to Provide State with M
to achieve State Policy Objectives 
 
The defining feature of this model compared to model #2 is that state ope
confined to pre-committed rules that would constrain the state’s ability to
when these intervention criteria are met. Most governments in eastern and s
essentially following Model 3 and have done so from the start of the liber
By the early 2000s, parastatal grain marketing boards have once
players in the market in Kenya, Malawi, Zambia, and Zimbabwe. Each of these countries 
have a highly unpredictable and discretionary approach to grain trade po
imposing export and import bans, variable import tariffs, issuing governme
importation of subsidized grain, and selling their grain stocks to domestic buy
that are unannounced in advance and often far below the costs of procuring
 
Therefore, in spite of the widespread perception that African governments h
comprehensively adopted food market liberalization programs, in reality the
performance of many countries since the 1990s reflects not the impacts of un
forces but rather the mixed policy environmen
extensive and highly discretionary government operations in food markets. Markets m
officially liberalized, but their behavior and performance are profoundly affe
discretionary interventions by the state. “Interventionist liberalization” may m
describe the food marketing policy environment in many of these coun
Zambia, Kenya, Ethiopia, and Zimbabwe. We now explore the strategic be
the private and public sector under each of these three approaches, and the
outcomes – the pros and cons of these three approaches.  
 
Model 1:  State Role in Markets Confined to Provision of Public Goods. This
on a well functioning private trade to keep prices within export and import p
relies on the proposition that markets are reasonably spatially integrated
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integrated mainly due to high transport costs and government activities 
particularly in Malawi. In fact, most of these studies are likely to understat
market efficiency for two reasons. First, many of these studies do not diffe
trade regimes and thus measure the degree of market efficiency even during
there is no reason for markets to be linked by trade. Second, it is difficult
effects of ad hoc government operations in these spatial efficiency models, 
differential spatial price shocks in
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ds possess a great deal 

 state intervention in 
food markets, it is not clear whether Model 2 could be regarded as a credible policy; and (2) 

 expensive 
pent on public goods. 
994); and Antle 

erefore, there is 
xpenditures.   

perations in markets 
 objectives. 

ally give to policy 
ïve, and that the 

ets despite 
rimarily to 
explicitly, use of 

m is an 
resting example). 

 Market Interventions. This is the most 
common model pursued in the region. It is vulnerable to lack of trust, cooperation, and 
coordination between the private and public sectors. A discretionary approach to government 
operations creates great risks for private sector and tends to impede the private sector from 
performing functions that it would otherwise do more confidently under Models 1 and 2. The 
poor performance that results from this high degree of uncertainty and lack of coordination is 
often attributed to market failure, but a strong case can be made that the more central and 
underlying causes are chronic under-investment in public goods and a lack of credible 
commitment in the policy environment, leading to low levels of trust and coordination among 
public and private sector actors in the staple food systems.  

empirical results to find a lower degree of spatial efficiency because of failu
the effects of ad hoc trade policy shocks.  
 
Model 1 has been fo
etc. Ironically, Model 1 has never been tested in countries like Kenya, Zambia, Malawi, and 
Zimbabwe – the very countries where the liberalization model has been wide
and pronounced a failure.  
 
Model 2:  State Role Focusing on Rules-Based Interventions and Provisio
There are very few examples of this model to examine. The rationale for Mo
executed parastatal price sta
prices and protect against downside price risk by defending floor and ceiling
stock accumulation and release onto markets (Gabre-Madhin, Barrett, and D
Successful implementation of Model 2 requires that the marketing boar
of technical and management skill.  
 
The weaknesses of Model 2 are that (1) given the long history of ad hoc

given constraints on available government funds for agriculture, spending on
government operations in food markets reduces the amount that can be s
Research of Evenson and Huffman (2006); Grilliches (1957); Howard (1
(1983) shows very high payoffs to investment in these public goods. Th
potentially a high opportunity cost in terms of foregone public goods e
 
Then there is the political science literature contending that government o
are primarily designed to achieve political objectives, not social welfare
According to this literature, the objectives that economic analysis typic
makers, something like maximizing farmer and consumer welfare, is na
staying power of marketing boards and other government operations in mark
economic analysis indicating their relatively low payoffs, is explained due p
objectives of maintaining power. Discretionary state intervention, and more 
state funds to influence political outcomes using state intervention as the mechanis
important means by which this is done (see Kanyinga 1994, for an inte
 
Model 3:  State Role Focusing on Discretionary
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Model 3 has been made more feasible for governments to pursue starting in t
when donors transitioned from aid conditionality to direct budget support. B
eased the fiscal constraints that limited the state’s direct role in food markets
Consequently, by the early 2000s, and progressively since then, the maize 
in much of eastern and southern Africa have regained fundamental simil
controlled marketing systems of their earlier histories. Some aspects of po
been implemented, primarily the legalization of domestic private trading, an
board activities have been downsized in response to the unavailability of fun
trading at levels during their controlled marketing periods. Instead of purcha
marketed surplus, as was the goal during the former control period, these bo
to influence market prices through their operations in the market, ostensib
and/or price stabilization purposes. Since the reforms began, marketing bo
Malawi, Zambia, and Zimbabwe have handled between 10-70% of the mar
domestic production in most years. In countries where marketed surpluses 
national food security relies increasingly on imports (

he early 2000s 
udget support has 
 in the 1990s. 

marketing systems 
arities to the 

licy change have 
d marketing 
ds to continue 
sing the entire 
ards now attempt 

ly for food security 
ards in Kenya, 
keted maize from 
are falling and 

e.g., Malawi), the marketing boards’ 
role has shifted more toward importation, stockholding, and release onto markets at 

 these countries 
cts on 

n is the widespread 
mplement orthodox 

rnaround in the 
f the evidence, 
ontinued highly 

rventions of various types (Model 3), and hence an 

onment of 
perations in food 

y environment, 
productivity growth for 

s and poor consumers, 
fully achieved 

dictable export 
ucer and 

ntries where 
arketing boards and discretionary trade policies to 

stabilize prices and supplies (Chapoto and Jayne 2009). Maize price instability in countries 
like Malawi and Zambia are extremely high despite the persistence of these government 
operations. By contrast, the operations of Kenya’s maize parastatal have reduced price 
instability (Jayne, Myers, and Nyoro 2008). While it is difficult to estimate the counterfactual 
– i.e., the level and instability of food prices that would have prevailed over the past 15 years 
in the absence of these government operations – there are strong indications that at least some 
aspects of government interventions in food markets have exacerbated rather than reduced 
price instability for both producers and consumers. 
  
 

subsidized prices. Despite the quite significant role that marketing boards in
continue to play up to the present, maize price volatility and its potential effe
production incentives and food security remain critical concerns.  
 
Perhaps the greatest irony of the aid conditionality process in the regio
perception that the World Bank has forced these African governments to i
agricultural policy reform (Model 1), and that the lack of clear economic tu
region casts doubt on the technical logic of the Bank’s model. The weight o
however, indicates that many countries in eastern and southern Africa have c
discretionary market and trade inte
empirical assessment of these countries’ food market performance since the 1990s reflects 
not the impacts of unfettered market forces but rather the mixed policy envir
legalized private trade within the context of continued strong government o
markets. There is widespread agreement that this food marketing polic
however it is characterized, has not effectively supported agricultural 
the millions of small farmers in the region.  
 
Although price stabilization could have important benefits for producer
along the lines of Model 2, these benefits do not appear to have been success
because they have been pursued more along the lines of Model 3, i.e., unpre
and import bans and changes in marketing board operations to influence prod
consumer prices. In fact, price instability appears to be greatest in the cou
governments continue to rely heavily on m
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Table 3.  Cereal Production Trends in Kenya, Malawi, Zambia, Zimbabwe, and Sub-
Saharan Africa overall, 1985 to 2005 

 

b-
Malawi Zambia Zimbabwe

Su
Saharan 
Africa 

Kenya Mali Mozambique Uganda

 Production indice = 100) s (1985 
 
1985 100 100 100  0  100 10 100 100 100 
1986 106 115 96  0  110 9 99 111 90 

87 101 98 8  4 94 79 19  8 97 4 105 
88 119 113 105  2 19  172 9 126 78 120 
89 119 110 112  5 19  165 7 123 84 138 
90 112 93 9  6 19   9 103 7 102 99 133 
91 122 95 119  1 19  104 6 139 72 134 
92 117 97 4  3 19   7 53 1 105 33 148 
93 124 86 153  3 19  149 7 126 100 157 
94 129 126 78  0 19  102 8 142 108 161 
95 131 113 126  7 19  75 2 127 150 169 
96 146 94 139  1 19  134 9 134 183 132 
97 139 93 9  2 19   7 99 8 127 206 136 
98 146 102 136  5 19  70 5 153 226 174 
99 147 96 189  9 19  88 5 168 253 179 

2000 140 89 187  3  91 7 142 211 173 
2001 147 113 126 66 55 162 205 189 
2002 145 97 124 65 22 152 216 194 
2003 161 95 155 114 30 175 242 198 
2004 159 95 131 114 35 169 263 217 
2005 165 100 132 84 48 191 266 217 

Source:  FAOStat website: http://faostat.fao.org/, last accessed February 2009, data on this s
2005.  
 
 
 
Before leaving this section, we present trends in staple cereal production (T
countries having pursued price support and stabilization objectives (Kenya
and Zimbabwe) compared to cereal production trends for Sub-Saharan Af
for three countries that are known to have adopted a comparatively non-
approach to grain markets (Mali, Mozambique, and Uganda). One cannot att
differences in national cereal production performance simply to the mann
participation in food markets, yet it is perhaps noteworthy that none of th
pursuing food price stabilization and food security ob

ite reported only to 

able 3) for these 
, Malawi, Zambia, 

rica as a whole, and 
interventionist 

ribute 
er of government 
e four countries 

jectives through direct state operations 
over the past decade has been able to match production growth for the continent as a whole. 
While cereal production in the Sub-Saharan Africa region as a whole has increased by 
roughly 60% over the past two decades, three of the four countries continuing to intervene 
heavily in their food markets are barely achieving cereal production levels of the 1980s. 
Ironically, these are the countries where the greatest advances in cereal seed technology have 
been made, and where green revolutions were believed to have been initiated in the 1970s 
and 1980s. By contrast, Mali, Mozambique and Uganda have all experienced a 90% or 
greater increase in cereal production over the past two decades, despite having benefited 
much less from the technological contribution of improved seeds. 
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4.  DATA AND METHODS 

a, Malawi, 
 has been active 

anage 
fined to 
uction and 

ned differently in 
ares were excluded 

from the sample (this constituted less than 0.5% of households in all countries). We also 
excluded pastoral areas from the analyses so as to maintain the focus on the majority of the 

 sedentary livelihood strategies. 

designed and 
l zones where crop cultivation 

predominates. The sampling frame for the survey was prepared in consultation with the 
lable for this 

urposively chosen 
rovides details of 

s.  

rveyed in 1997. Of these, 121 households 
were dropped because they were found to be either mainly pastoral farmers or their 

 exceeded 20 hectares. The 1997 survey therefore constituted 1,457 
sedentary households farming less than 20 hectares. Subsequent panel waves were conducted 

 of the original 1,457 
6 villages in 24 

velopment 

Trabalho do Inquerto Agricola (TIA) survey. The sampling frame was derived from the 
Census of Agriculture and Livestock 2000, and was confined to small- and medium-scale 
farm households. The sample was stratified by province (10 provinces) and agro-ecological 
zones, and included eighty of the country's 128 districts. A total of 4,908 small and medium-
sized farms were interviewed in 559 communities. The sample is nationally representative of 
rural farm households to the provincial level. A subsequent panel wave was conducted in 
2005, with a re-interview rate of 82.7% and replacement of attrited households, to retain a 
representative sample of the population. Attrition bias is examined in Mather and Donovan 
(2008). 
 
 
 

 
The smallholder farm survey data presented in this report comes from Keny
Mozambique, and Zambia. The choice of countries is based on where MSU
over the years to build capacity among national collaborating partners to collect and m
large-sample farm household surveys. In every country, the surveys are con
smallholder farm households, who were involved in some form of farm prod
cropped less than a specific amount of land. “Small-scale” farmers are defi
different countries, but in all cases, households farming more than 20 hect

smallholder population that is primarily engaged in
 
 
4.1.  Description of Smallholder Farm Household Surveys   
 
4.1.1.  Kenya  
 
The Tegemeo Institute of Egerton University and Michigan State University 
implemented smallholder farm surveys in eight agro-ecologica

Central Bureau of Statistics but the CBS sampling frame was not made avai
exercise. Households and divisions were selected randomly within p
districts in the eight agro-ecological zones. Argwings-Kodhek et al. (1998) p
sampling; Burke and Jayne (2008) examine and discuss attrition bias issue
 
A total of 1,578 small-scale farming households su

landholding size

in 2000, 2004, and 2007. The 2007 sample contains 1,256 households
sampled, an 86.2% re-interview rate. The nationwide survey includes 10
districts in the nation’s eight agriculturally oriented provinces.  
 
 
4.1.2.  Mozambique  
 
In 2002a and 2005, the Mozambican Ministry of Agriculture and Rural De
(MADER) in collaboration with the National Institute of Statistics (INE) conducted the 
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4.1.3.  Zambia   

HS) of 1999/2000, 
ed and conducted 

niversity. A 3-
s, 1999/2000, 

007/08 marketing 
e-stage sampling 

 district, next 
from each selected CSA, and in the last 

stage a sample of households were randomly selected from a listing of households within 

The 2000, 2004 and 2008 surveys are based on a sample frame of about 7,400 small-scale 
(0.1 to less than 5 hectares) and medium-scale farm households, defined as those cultivating 

en 5 to less than 20 hectares and/or raising animals. Survey method details and 

eys conducted by the 
tegrated 

des 1,087 households 
erviewed during the 

rom the same 
 different years. Each model includes year dummies for both years to 

control for different year effects. During the first round of data collection there was a 
ubsidy program in operation, but commercial purchases accounted 

for over 85% of the farmers’ total fertilizer use. The second year of the panel was 
urvey (AISS), 
ced panel of 2,406 

 

rveys in Kenya, 
stitute (Kenya), 
 (Zambia).  

 
4.2.1.  Zambia 
 
Zambia’s Central Statistical Office with the support of Michigan State University’s Food 
Security Research Project carried out the 2007 /08 Urban Consumption Survey (UCS). The 
UCS covered the four urban areas of Lusaka, Kitwe, Kasama, and Mansa, which collectively 
account for roughly 60% of the country’s total urban population. The rationale for selecting 
these four cities is that Lusaka and Kitwe are representative of heavily populated urban areas 
in Zambia, while Kasama and Mansa are representative of northern urban centers where 

 
Data is drawn from the Central Statistical Office’s Post Harvest Survey (P
and the linked 2001, 2004, and 2008 Supplementary Surveys (SS) design
jointly by the government’s Central Statistical Office and Michigan State U
wave panel data set is available for the three agricultural production season
2002/2003, and 2006/07. This corresponds to the 2000/01, 2003/04 and 2
years. The PHS is a nationally representative survey using a stratified thre
design. Census Supervisory Areas (CSA) were first selected within each
Standard Enumeration Areas (SEA) were sampled 

each sample SEA. The SEA is the most disaggregated geographic unit in the data, which 
typically includes 2-4 villages of several hundred households.  
 

areas betwe
attrition bias are examined in Chapoto and Jayne (2009).  
 
 
4.1.4.  Malawi   
 
Data used in this analysis come from two nationally representative surv
Government of Malawi’s National Statistical Office. The first survey, the In
Household Survey-II, covers two cropping seasons; our panel inclu
interviewed during the 2002/03 growing season and 1,319 households int
2003/04 growing season. Therefore, the first year of the panel, while drawn f
survey, covers two

relatively small fertilizer s

implemented in 2007 and is referred to as the Agricultural Inputs Support S
which covers the 2006/07 growing season. From these two surveys, a balan
households is obtained.  

 
4.2.  Urban Consumer Surveys 
 
The urban consumption survey data presented in Section 6 is drawn from su
Mozambique, and Zambia, undertaken by Egerton University’s Tegemeo In
the Ministry of Agriculture (Mozambique), and the Central Statistical Office
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Table 4.  Number of Urban Households Interviewed, Analytical Samp
Numb

le, and Weighted 
er of Urban Households, August 2007 and February 2008 Urban Consumption 

Surveys 
mb f ho old Nu er o useh s 

 Lusak Kitwe Mansa Kasama Total a 
Number of households interviewed in August 2007 720 720 360 360 2,160 
Number of households re-interviewed in F 10 6 301 1,865 

300 1,856 
37 68,153 8,277 17,105 319,171

ebruary 6  32 322 2008 
Analytical sample for panel data analysis* 607 627 322 
Weighted number of households 225,6
Source: CSO/MACO/FSRP Urban Consuer Survey. 

ere dropped from the 

as (SEAs) were 
tial areas and 

ated size from the 
 on the 2000 

wed in each SEA in the 
ion weights were 

ential representation of the sample at district and sub-
district levels. UCS-based estimates are valid at the district and stratum levels. (For additional 

n on the UCS sample design methodology and information obtained, see the 
General Report on the Urban Consumption Survey (Hiichambwe et al. 2009). Table 4 

uary 2008 as 

y of 600 households in 
 environs. Tegemeo Institute of Egerton University in cooperation 

 in November-
nd Evaluation 
 population and 

e primary 
ing the frame involved allocating the PSUs to 

the districts considered as the strata. This was followed by selection of the PSUs using 
probability proportional to size.  
 

enya’s urban areas 
er, lower-upper, middle, lower-middle and lower. 

Nairobi was allocated a total of 108 primary sampling units out of the 1800 units in the 
national frame. These were then allocated to the five strata using optimal allocation and the 
PSUs selected with probability proportional to population.  
 
 

                                                

Note: *Nine households that were interviewed in both August 2007 and February 2008 w
analytical samples due to data problems related to expenditure on takeaway foods. 
 
 
cassava is a key staple food. In total, 140 urban Standard Enumeration Are
enumerated.11 In each urban area, SEAs were stratified into low-cost residen
medium/high cost residential areas, with probability proportional to estim
eight strata (four districts, two strata per district), with the size measure based
Zambia Census of Population and Housing. All households in selected SEAs were listed in 
August 2007, then 18 households were randomly selected and intervie
same month. Households were re-interviewed in February 2008. Populat
constructed to correct for the differ

informatio

summarizes the number of households interviewed in August 2007 and Febr
well as the number of weighted households. 
 
 
4.2.2.  Kenya 
 
The data used in this study comes from a cross-sectional random surve
Nairobi’s urban areas and
with the Central Bureau of Statistics conducted and implemented the survey
December 2003. The survey uses the CBS’s National Sample Survey a
Programme (NASSEP) IV frame established using the 1999 nationwide
housing census database. Census Enumeration Areas (EAs) were used as th
sampling units (PSUs). The first step in develop

Due to socio-economic diversity in the urban centers, the CBS stratified K
into five income classes (strata):  upp

 
11 SEAs are the lowest geographical sampling unit used by CSO and were the primary sampling units in the 
UCS. An SEA typically contains 100-200 households.  
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The allocation of PSUs among the five strata in Nairobi was as follows: 

 Strata  Primary Sampling Units (PSUs) 
 
 Income  

1.  Upper  8 
.  Upper 3 
.  le 5 

4.  Lo Middle 10 
5.  Lower  4 

 Total  30 

2
3

Lower 
Midd

wer 

 
 
 
For each of the 30 primary sampling units, 20 households were then systematically selected, 

ormation on some 
s reduced to 541 

ed on their 
eir probabilities of 

an array of maize 
ditionally 

ize products that 
.g., Hostess 

, Pembe, Jimbi, etc); the 
less-refined posho meal (both dehulled and straight run); grain for posho milling (dehulled 

); grain for other dishes; and green maize. For wheat, respondents were asked 
ption of bread, flour, spaghetti, macaroni, and pasta products. 

ises 

lots. 

 Ministry of Plan and Development) carried out its 
penditure 
 rural areas on 

r specific items or groups. These data are 
ns. Because 

 grain and maize meal, nor 
between various types of meal, the Ministry of Agriculture’s Policy Analysis Department 
(DAP) and Agricultural Market Information System (SIMA) have collaborated on several 
smaller-scale surveys over the years, including: 
 

• The 2003 Consumer and Small-Scale Miller Survey, a follow-up to the 1994 survey, 
which randomly selected 305 households in poor neighborhoods of Maputo, Xai-Xai, 
and Beira;   

• The 2005 Maize Trader and Miller surveys which included interviews with the top 
five millers in the country, and 100 rural traders across the country; and  

giving a total of 600 households covered in the city. Because of missing inf
surveys and other sources of attrition, the final sample size for analysis wa
households. 
 
A weighting procedure was used to take into account the sampling procedures at each stage 
of selection and non-responses. Weights for each cluster were calculated bas
selection probabilities. Household weights were also calculated based on th
selection. See Muyanga et al. (2005) for details.  
 
Surveyed households were asked about their purchases and consumption of 
products as well as wheat, rice, and other carbohydrate products that have tra
constituted the important sources of calories in urban diets. The specific ma
respondents were asked about include a) highly-refined sifted maize meal (e
brand); the less-refined packaged maize meal brands (e.g., Jogoo

and straight run
about their consum
Consumption figures exclude food commodities consumed at the urban household prem
but produced at households’ rural farms and transported to town, as well as the relatively few 
cases of food commodities grown and consumed from households’ urban p
 
 
4.2.3.  Mozambique 
 
The Ministry of Plan and Finance (now
Inquérito às Familias in 1996 and 2002 (IAF 1996 and IAF 2002). These ex
surveys provide nationally and provincially representative data for urban and
total household expenditure and budget shares fo
utilized in section 5 when we examine urban and rural consumption patter
available IAF data do not distinguish between purchases of maize
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• Small special purpose surveys of food staple retailers in Maputo during early 2005 

Details of these surveys can be found at: 
http://www.aec.msu.edu/fs2/mozambique/index.htm

and again in early 2007.  
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5.  SMALLHOLDER PRODUCTION AND MARKETING PATTERNS 

holder income 
. In each 

hen stratified into five 
uintiles, Section 5.1. 

es in the 
holder households’ annual incomes. Farm activities are comprised of 

ck product sales, and 

p categories 
er crops, 

vegetables, legumes, groundnuts, edible oilseeds); traditional cash crops such as tea, coffee, 
ages, both cash and 

vides an understanding of the relative importance of staple foods in 

lders’ income 
ps.  

r position in the 
and sellers (net sellers); buyer and sellers 

(net buyers), and autarkic (no sales or purchases). This analysis is reported for the main agro-

ng to their position 

ent of abundant 
sity doubled 

 to only 20% in the rest of the world (Masters 

griculture is a 

der cultivation 
seholds engaged 

able land to 
agricultural population (Table 5). In Kenya, Ethiopia, and Zambia, for example, this ratio in 
the 2000s is about half as large as it was in the 1960s.  
 
Moreover, the distribution of available land is highly inequitable, as the colonial legacy has 
left much of Africa with severe land inequalities between smallholder, large-scale, and state 
farms. Redressing inequalities between these sectors is likely to be an important element of 
an effective rural poverty reduction strategy in countries such as Zimbabwe and Kenya. 
Perhaps less well acknowledged is that there are major disparities in land distribution within 
the small farm sector itself. Landholdings within the smallholder farm sector in eastern and 

 
The analysis in this section is confined to descriptive information on small
sources, crop production, and marketing patterns, disaggregated by farm size
country, the sample of farm households are ranked by farm size and t
equal groups, or landholding size quintiles. For each of these farm size q
presents information on the relative importance of farm vs. non-farm activiti
generation of small
retained crop production (valued at sales prices), marketed crops, livesto
agricultural wage labor.  
 
Section 5.2. disaggregates and reports income shares of various types of cro
within “farm income”, e.g., maize; other food staples (primarily cassava, tub
sorghum, millet, rice, and wheat); high-valued food crops (primarily fresh fruits and 

sugarcane, cotton, and tobacco; animal products; and agricultural labor w
in-kind. This section pro
smallholders’ incomes, again disaggregated by farm size quintile.  
 
Section 5.3. presents the relative importance of the various crops in smallho
derived from the sale of cro
 
Section 5.4. reports the percentages of sampled households according to thei
maize market:  sellers only, buyers only, buyers 

ecological zones in each country.  
 
Section 5.5. examines the characteristics of these farm households accordi
in the maize market. 
 
 
5.1.  Landholding Size Distribution in the Smallholder Sector 
 
Relative to other developing regions, Africa has been perceived as a contin
land and scarce labor. While this was true decades ago, rural population den
between 1960 and 2000 in Africa, compared
2005). Access to land has now become a critical problem in much of southern and eastern 
Africa. One of the most important but underemphasized trends in African a
steady decline in arable land-to-person ratios. Between 1960 and 2007, according to the Food 
and Agricultural Organization (FAO) data, the amount of arable land un
(including permanent crops) has risen marginally, but the population of hou
in agriculture has tripled. This has caused a steady decline in the ratio of ar

 30



 

southern Africa are often characterized as small but relatively “unimodal
distributed, and situated within a “bi-modal” distribution of land between la
small-scale farming sectors. However, there are large disparities in land dist
the small farm sector using national household survey data in Kenya, Mala
and Zambia (Tab

,” equitably 
rge-scale and 
ribution within 

wi, Mozambique, 
le 6a to 6d). While average landholding size in the small farm sector range 

from between 1.1 hectares in Malawi to 2.2 hectares in Kenya, these mean farm size values 

into five equal 
times more land 

xample, mean farm 
tively, including 
 per capita (0.50 

countries that are comparable to or higher than those estimated for much of Asia during the 
1960s and 1970s (Haggblade and Hazell 1988). If the large-scale and/or state farming sectors 

 landholdings would rise even further. 
 

  Rat Culti  La  Agric al Pop on 
960-6 1970-79 198 99 2000-07 

mask great variation.  
 
After ranking all farms by total household landholdings, and dividing them 
quintiles, households in the highest land quintile controlled between 3 to 10 
than households in the lowest quintile (Tables 6a to 6d). In Kenya, for e
size for the top and bottom land quintiles was 6.42 and 0.41 hectares, respec
rented land. The range of computed Gini coefficients of rural household land
to 0.56) from these surveys show land disparities within the smallholder sectors of these 

in our case countries were included, the inequality of

 
 
Table 5. io of vated nd to ultur ulati
 1 9 0-89 1990-
 Cultivated area per agricultural person 

0.252 Ethiopia 0.508 0.450 0.363 0.223 
Kenya 0.459 0.350 0.280 0.229 0.207 
Mozambique 0.389 0.367 0.298 0.249 0.246 

144 
781 

.664 0.583 0.525 0.480 

Rwanda 0.215 0.211 0.197 0.161 0.
Zambia 1.367 1.073 0.896 0.779 0.
Zimbabwe 0.726 0

Note: Lan
Source: FA

d to person 
OStat web

ratio = (
site:  So

land cult
urce:  F

ivated
AO Stat

  in agriculture). 
w g

to annual
 databa

 and perm
se:  

ane
.faost

nt crops) /
at.fao.or

 (popu
/

lation
ww . 

 
 

le 6a.  K a  m  m a y ntiles of Total 
Household L dh
Tab eny - Household Mean Inco e and Inco e Sh res b  Qui

an olding, National, 2007 
Quintiles of 
total HH 
Landholding 

Total HH 
landholding 
size (ha) 

Total 
Income 

Farm 
Income

Non-
farm 

Income

Farm 
income

Retained 
crop 
value 

Sold 
crop 
value

Livestock 
product 
sales 

Ag 
wage 
labor 

Non-
farm 
income

Mean Ksh per adult  Mean % share in total 
  equivalent.  households income  
1-Low .41 31,129 16,799 14,330 57% 26% 17% 13% 0.8% 43% 
2 .87 36,001 19,854 16,147 61% 24% 23% 13% 0.8% 39% 
3-Mid 1.28 43,511 24,868 18,644 61% 21% 25% 14% 0.9% 39% 
4 2.06 48,057 29,056 19,001 63% 22% 27% 14% 0.6% 37% 
5-High 6.42 71,648 46,035 25,614 67% 16% 30% 21% 0.5% 33% 
Total 2.22 45,998 27,313 18,685 62% 22% 24% 15% 0.7% 38% 
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Table 6b.  Zambia - Household Mean Income and Income Shares by Quintiles of Total 
d a lHousehold Lan holding, N tiona , 2008   

Quintiles of 
total HH 
Landholding 

Total HH 
landholding 
size (ha) 

Total 
Income 

Farm 
Income

Non-
farm 
Income

Farm 
income

Retained 
crop 
value 

Sold 
crop 
value

Livestock 
product 
sales 

Ag 
wage 
labor 

Non-
farm 
income 

  
M  Kw a pean ‘000 ach er 
adult equiv.  

Me  an % share in total 
ho old couseh s in me  

1-Low .16 669 262 407 39% 21% 5% 3% 11% 60%
2 .70 623 280 342 64% 48% 9% 4% 3% 36% 
3-Mid 1.18 681 361 320 70% 49% 15% 4% 2% 30% 
4 1.87 895 536 359 71% 46% 19% 5% 2% 29% 
5-High 4.47 1,207 770 437 76% 42% 26% 7% 1% 24% 
Total 1.70 955 446 508 64% 41% 15% 5% 4% 35%
 
 

 
Table 6c.  Malawi - Household Mean Income and Income Shares by Quintiles o

usehold nd in a
f Total 

Ho al La hold g, N tion , 2007 
Quintiles of 
total HH 
Landholding 

Total HH 
landh goldin  
size (ha) 

Total 
Income 

Farm 
Income

Non-
farm 
Income

Farm 
income

Retained 
crop 
value 

Sold 
crop 
value 

Livestock 
product 
sales 

Ag 
wage 
labor 

Non-farm 
income 

Me a e t aan Kw cha p r adul equiv lent Mean % re in total households income  sha
0 0.32 56.1 24.1 32.1 64.7% 41.9% 5.4% 5.8% 11.6% 35.3%
2 0.58 45.4 29.2 16.1 75.9% 50.2% 8.9% 4.2% 12.6% 24.1%
3-Mid 0.86 54.9 38.2 16.7 75.2% 48.2% 11.2% 4.5% 11.3% 24.8%
4 1.24 44.8 32.3 12.5 78.0% 47.0% 17.1% 6.1% 7.7% 22.0%
5-High 2.55 78.0 67.3 10.7 80.9% 40.2% 27.7% 5.5% 7.6% 19.1%
Total 1.11 59.1 38.3 20.8 74.4% 45.1% 14.0% 4.5% 10.1% 25.6%
 
 

 
Table 6d.  Moza u ouse  M In e a nc  Sh  b intiles of 

La ld a al, 2
al I e Co ent

mbiq e - H hold ean com nd I ome ares y Qu
Total ndho ing, N tion 005 

Tot ncom mpon s Farm e C Incom omponents   
Quintiles of 
total HH 

Total HH 
landholding 

Total 
income 

Farm 
income 

Non-farm 
income/AE 

Farm 
income 

Retained 
crop 

Sold 
crop 

Livestock 
product 
sales 

Ag 
wage 
Labor 

Non-
farm 
income landholding (ha) /AE /AE value value 

 ----- mean values -----  ---Mean% share in total household income--- 
1-low 0.52 105.9 37.4 69.3 63.3 48.1 7.9 1.6 5.8 36.7 

2 1.03 115.4 42.1 70.4 63.7 48.7 9.0 2.0 4.0 36.3 
3-mid 1.53 125.4 48.8 75.8 66.4 48.3 11.4 2.4 4.4 33.6 

4 2.23 106.2 51.6 53.9 68.4 49.3 12.8 2.9 3.3 31.6 
5-high 4.28 153.4 84.1 67.3 72.9 48.1 17.5 4.2 3.1 27.1 

total 1.92 121.3 52.8 67.3 66.9 48.5 11.7 2.6 4.1 33.1 
 

 
Because of rising land pressures and inequitable distribution, semi-landlessness is becoming a 
major problem. In each country, at least 25% of the small-scale farm households in these 
nationwide surveys in every country are approaching landlessness, controlling less than a half 



 

hectare of land. In Ethiopia and Rwanda, the bottom 25% of the smallholde
control less than 0.12 and 0.15 hectares (Jayne et al. 2003). In Malawi, whe
are particularly severe, 60% of all smallholders possess less than 0.86 hectar
many farms in Asia were similarly very small at the time of their green revo
them enjoyed irrigation, higher returns to fertilizer that could be achieved w
and more than one cropping season. These factors substantially improved 
pro

r population 
re land pressures 
e of land. While 
lutions, many of 
ith water control, 

Asian land 
ductivity, and partially relieved the severity of the land constraint among small farms. By 

contrast, the vast majority of African farms are dependent on rain and one crop season per 

 

and, farm income, 
ere roughly three 
mes were 
d-poor were not 

ssful in generating income off the farm than the other landholding size groups. 
ed more non-farm 
all four countries, 

l income from non-farm sources is much higher for the farm households with 

mes per capita 
intile than among 

hat farm incomes account from 60% to 70% of total 
ing to the 

lying reflection of 
hile agricultural 
, Zambia, and 
e labor constitutes 

Levels of agricultural commercialization vary widely across the countries. Crop sales account 
n Zambia, 14% in Malawi, and 12% in 

Mozambique. Sales of livestock products (e.g., dairy, eggs, meat) constitute 15% of total 
tries. As 

tural commercialization is much higher in the top landholding size group 
than in the bottom. In absolute terms, households in the top landholding size group derive 
between four times more revenue from sale of farm products (in Mozambique) to 11 times 
more revenue (in Zambia) than households in the bottom landholding quintile. 
 
 
5.3.  Sources of Farm-related Income and Their Importance 
 
Tables 7a to 7d examine the importance of various crop and animal enterprises in household 
income from farming.  
 
 

year. 

 
5.2.  Sources of Smallholder Household Income and Their Importance 
 
The data in Tables 6a-d also show a strong relationship between access to l
and total household income in southern and eastern Africa. Farm incomes w
times higher in the top land quintile than in the bottom. Mean non-farm inco
roughly constant across the five landholding quintiles, indicating that the lan
more succe
The exception is Malawi, where the bottom landholding size quintile earn
income in absolute terms than the other four landholding size quintiles. In 
the share of tota
the least land.  
 
Household income is positively related to landholding size. Household inco
ranged from 40% to over 100% higher within the top landholding size qu
the bottom quintile.  
 
Another observation from Tables 6a-d is t
household income. In Malawi, the share of farm income is slightly higher, ow
heightened importance of agricultural wage labor there, which is an under
semi-landlessness among a substantial portion of the rural population. W
wage labor accounts for less than 4% of total household income in Kenya
Mozambique, it exceeds 10% in Malawi. In all countries, agricultural wag
a higher share of total income among the land poor.  
 

for 24% of total household income in Kenya, 15% i

household income in Kenya, compared to 6% or less in the other three coun
expected, agricul
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Table 7a.  Kenya - Household Share of Components in Total Gross Farm Income by 
g nLandholdin  Quintiles, Natio al, 2007 

Maize 
retained 

Maize 
sold 

Other 
staple 
food 
crops 
retained 

Other 
staple 
food 
crops 
sold 

High-
value 
food 
crops 
retained 

High-
value 
food 
crops 
sold 

Tra al dition
cash crops 

Livestock 
products 

Ag 
wage 
labor 

Quintiles of 
total HH 
landholding 
size 

Farm 
income 
($US) 

M ) tal  fa comean share (% in to gross rm in e 
1-Low 672 22% 3% 6% 2% 23% 11% 11% 21% .9% 
2 950 20% 5% 6% 3% 19% 12% 14% 20% 1.1% 
3-Mid 1,259 18% 5% 5% 3% 17% 12% 17% 22% 1.3% 
4 1,465 19% 8% 4% 3% 16% 13% 14% 23% .9% 
5-High 2,711 15% 13% 3% 7% 10% 10% 12% 31% .7% 
Total 1,408 19% 7% 5% 4% 17% 12% 14% 23% 1.0% 
 

 
Table 7 ambia - Household Share of Components in Total Gross Farm Income by 
Landholding Quintiles, 0

b.  Z
National, 2 08 

Maize 
re d taine

Maize 
sold 

Other 
staple 
food 
crops 
retained 

Other 
staple 
food 
crops 
sold 

High-
value 
food 
crops 
retained 

High-
value 
food 
crops 
sold 

Tradition l a
cash crops 

Livestock 
products 

Ag 
wage 
labor 

Quintiles of 
total HH 
landholding 
size 

Farm 
income 
($US) 

M h ) tal  fa comean s are (% in to gross rm in e 
1-Low 241 35% 3% 18% 1% 14% 4% 0% 12% 13% 
2 336 37% 5% 21% 3% 15% 6% 2% 7% 4% 
3-Mid 461 33% 7% 20% 3% 16% 7% 5% 8% 2% 
4 609 33% 9% 15% 3% 15% 8% 6% 9% 2% 
5-High 1,426 30% 15% 12% 4% 12% 9% 6% 12% 2% 
Total 615 33% 8% 17% 3% 14% 7% 4% 9% 4% 
 
 
 
 

le 7c. a s  e o nen  T G arm Income by 
ndhold  t N 0

Tab  M lawi - Hou ehold Shar  of C mpo ts in otal ross F
La ing Quin iles, ational, 20 7 

Maize 
retained 

Maize 
sold 

Other 
staple 
food 
crops 
retained 

Other 
staple 
food 
crops 
sold 

High-
value 
food 
crops 
retained 

High-
value 
food 
crops 
sold 

Traditional 
cash crops 

Livestock 
products 

Ag wage 
labor 

Quintiles of 
total HH 
landholding 
size 

Farm 
income 
($US) 

Mean share (%) in total gross farm income 
1-Low 75 48.1% 2.5% 9.8% 1.3% 12.5% 2.0% 2.0% 5.8% 16.1% 
2 96 44.0% 2.9% 8.7% 2.1% 15.3% 4.2% 2.1% 5.0% 15.5% 
3-Mid 108 43.9% 3.0% 8.1% 1.9% 14.9% 4.8% 4.4% 5.5% 13.6% 
4 127 39.3% 2.7% 9.1% 2.6% 15.6% 6.2% 8.8% 6.3% 9.4% 
5-High 314 30.9% 3.7% 8.4% 2.7% 13.1% 6.7% 18.5% 6.7% 9.3% 
Total 144 41.3% 3.0% 8.8% 2.1% 14.2% 4.8% 7.3% 5.9% 12.7% 
 
 



 

 
Table 7d.  Mozambique - Household Share of Components in Total Gross Farm Income 

at ,  by Landholding Quintiles, N ional  2005
Maize 
retained 

Maize 
sold 

Other 
staple 
food 
crops 
retained 

Other 
staple 
food 
crops 
sold 

High-
value 
food 
crops 
retained 

High-
value 
food 
crops 
sold 

Tra al dition
cash crops 

Livestock 
products 

Ag 
wage 
labor 

Quintiles of 
to

Farm 
tal HH income 

landholding ($US) 
size 

M ) tal  fa comean share (% in to gross rm in e 
1-Low 112.5 14.6 1.1 40.6 1.6 23.4 8.0 .4 2.7 4.5 
2 138.4 18.3 1.5 39.3 1.2 21.5 8.6 1.3 3.0 3.2 
3-Mid 170.6 20.8 2.5 35.0 1.7 18.4 9.2 2.7 4.2 2.6 
4 213.9 21.6 2.9 34.3 1.4 17.9 9.1 4.6 3.9 2.4 
5-High 382.3 24.1 4.6 28.5 1.5 14.2 8.4 8.8 6.1 1.2 
Total 203.5 20.6 2.5 37.5 1.5 19.1 8.6 3.4 4.2 2.6 
 
 
Maize is generally the single most important crop in smallholder farm incomes. When adding 
the value of production and sales, maize accounts for 26% of farm income in Kenya, 41% in 

regional variation in 
e areas (generally 
hers (generally the 

 category. The 
 groundnuts and 

han maize in both 
count for 29% of 

 in Malawi. In Kenya 
les income (primarily 

t farms have the 
ts for 31% of 

allest farms in Mozambique, compared to 22% for the largest 
e among the 

ize group.  
d Mozambique. 

category 
 minor). This crop 

bia, while only 11% 
and 9% in Malawi and Kenya.    
 

 relatively important in 
Kenya (14% of farm income) but less than 10% of farm income in the other three countries. 
Once again, however, there is substantial regional variation in the importance of these 
traditional cash crops. It is also noted that the sale of traditional cash crops is highly related to 
landholding size. In Zambia, Malawi, and Mozambique, the farm income share from 
traditional cash crops are from 7 times to over 20 times higher among households in the top 
landholding size quintile than in the bottom quintile. In Kenya, the farm income share of 

                                                

Zambia, 44% and Malawi, and 23% in Mozambique. There is substantial 
these figures. Maize accounts for as much as 70% of farm income in som
those of relatively high agro-ecological potential), and less than 10% in ot
semi-arid areas).  
 
Perhaps surprisingly, however, maize is not always the most important crop
“high value food crops” category (comprising fresh fruits and vegetables,
other edible legumes and seeds) provide a greater share of farm income t
Kenya and Mozambique. These crops (primarily fruits and vegetables) ac
farm income in Kenya, 28% in Mozambique, 21% in Zambia, and 19%
and Mozambique, the share of high-value food crop production and sa
horticultural crops) are inversely related to landholding size, i.e., the smalles
highest share of farm income from horticultural crops. This category accoun
farm income among the sm
farm group. In Kenya, high-value food crops account for 34% of farm incom
land poor, compared to only 20% of farm income among the highest land s
The rising importance of cassava production is also seen in Zambia an
Cassava is the most important crop contained in the “other staple food crop” 
(sorghum, millet, rice, and wheat are the others, but they are generally very
category accounts for 39% of farm income in Mozambique, 20% in Zam

12

Traditional cash crops such as coffee, tea, sugarcane, and tobacco are

 
12 In Zambia, cassava accounts for 68% of the value of production in the “other staple food” category. 
Millet/sorghum, potatoes, rice, and wheat account for 16%, 10%, 6%, and 0%, respectively.  
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traditional cash crops are roughly constant across the landholding size quinti
of absolute gross income, the relatively larg

les, but in terms 
e farms derive 3-4 times more gross income from 

 farm income there. 
lects the importance of commercialized dairy production among smallholders in 

e in the other 

uintiles are much 
 7a-d) rather than 

in farm income per adult equivalent (as in Tables 6a-d). This reflects the fact that larger farms 
sparities in farm income across the 

d in per adult equivalent units.  

5.4.  Importance of Crop Types in Smallholder Commercialization  

 present information on the amount of revenue generated from the sale of crops, 
is revenue fro u g

Table 8a.  Kenya - Shares in Total Crop Sales Income by Landholding Quintiles, 
tional, 200

the sale of these crops than the smallest farm quintile.  
 
Livestock products are relatively important in Kenya, comprising 23% of
This ref
Kenya. Livestock product income accounts for less than 10% of farm incom
countries.  
 
Finally, it is noted that the disparities in farm income across the farm size q
greater when measured in terms of total farm income (as is done in Tables

have moderately larger family sizes, which reduces the di
landholding size quintiles when farm incomes are expresse
 
 

 
Tables 8a-d
and the sh
 

are of th m the vario s crop cate ories.  

 

Na 7 
Quintiles of total 
HH landholdings 

Crop sales 
income ($US) M

Sales of other Sales h- of hig Traditional cash 
aize sales staple fo psod cro value ops food cr crops 

1-Low 242 10.2% 8.4% 51.8% 29.5% 

2 428 14.9% 7.6% 49.2% 28.3% 

3-Mid 622 14.7% 9.2% 46.7% 29.3% 

4 735 24.4% 9.4% 43.6% 22.5% 

5-High 1,273 33.8% 16.9% 31.8% 17.6% 

Total 657 20.1% 10.4% 44.4% 25.1% 

 
 

le 8b.  Za a - H old Sh of Com nts tal Crop Sales Income by 
ndholding intile ional,  

Tab mbi ouseh ares pone in To
La  Qu s, Nat 2008 

Quintiles of total 
HH landholdings 

Crop sales Sales of other Sales of high- Traditional cash 
income ($US) Maize sales staple food crops value food crops crops 

1-Low 24 34.8% 21.6% 42.5% 1.1% 
2 76 31.6% 21.9% 38.5% 7.9% 
3-Mid 116 28.3% 17.6% 36.5% 17.7% 
4 206 32.3% 13.9% 33.7% 20.1% 
5-High 673 38.1% 14.2% 30.9% 16.9% 
Total 220 33.1% 16.9% 35.3% 14.7% 
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Table 8c.  Malawi - Household Share of Components in Total Gross Farm Income 
uintiles, Na 7by Landholding Q tional, 200  

Quintiles of total 
HH landholdings 

Crop sales 
income ($US) M

Sales of other Sales o -f high Traditional cash 
aize sales staple fo psod cro value f ropsood c crops 

1-Low 51 39.2% 17.0% 34.3% 9.5% 
2 54 29.0% 23.5% 39.6% 7.9% 
3-Mid 81 30.0% 17.3% 40.1% 12.6% 
4 113 17.1% 16.8% 45.5% 20.6% 
5-High 347 17.9% 15.5% 31.9% 34.8% 
Total 255 24.6% 17.3% 38.1% 20.0% 
 
 
 
Table 8d.  M mbique - Household Share of Components in Total Gross Farm Income 
by Landhol  Quin s, Nation 05 

oza
ding tile al, 20

Quintiles of total 
HH landholdings 

Crop sales 
in

Sales of other Sales gh-of hi Traditional cash 
come ($US) Maize sales staple fo psod cro value  crops food crops 

1-Low 30.4 9.5 16.9 71.5 2.1 
2 52.6 14.4 13.9 66.8 4.9 
3-Mid 47.5 17.8 14.7 58.3 9.1 
4 65.5 19.0 12.2 54.5 14.3 
5-High 166.4 23.5 10.4 43.2 23.0 
Total 78.8 17.6 13.3 57.2 11.9 
 
 
Data in the second columns of Tables 8a-d once again show huge disparities
across the five landholding size groups. Revenues from crop sales among h
top land quintile are 4 to 10 times high

 in crop income 
ouseholds in the 

er than households in the bottom land quartile. With 
the exception of Kenya, for households in the bottom landholding quartile, even a doubling of 

nal purchased 
e or absolute poverty 

or” agricultural 
 and Datt 2002). To 
ications of African 

 size category, there are a number of 
, Zambia, and 

tal crop sales 
lds with the largest 

 of the rest of the farms 
combined. The same is true with the traditional cash crops (coffee, tea, sugarcane, cotton, 
cashew, tobacco) in Mozambique and Zambia. In Kenya, cash crop production has trickled 
down more effectively to the smaller farms, and it accounts for a respectable share of crop 
sales income even among the most land-constrained smallholders.  
 
Sales of high-value food crops (primarily fresh fruits and vegetables) provide a contrasting 
picture. Here, there is an inverse correlation between landholding size and income shares 
from crop sales in Kenya, Zambia, and Mozambique. For example, high-value food crops 
account for 71.5% of crop sales income among the smallest farm size quintile in 

crop income – resulting for example from use of new technology or additio
inputs – would have little impact on households’ absolute level of incom
rates. These results are especially troubling in light of evidence that “pro-po
growth is strongly associated with equitable asset distribution (Ravallion
date, surprisingly little attention has been devoted to considering the impl
land inequality for poverty reduction strategies. 
 
Looking at the shares of crop sales income across farm
important observations that reflect individual country situations. In Kenya
Mozambique, maize sales income (both absolute income and shares of to
income) are highly correlated with landholding size. The 20% of househo
farmers account for more revenue from maize sales than the 80%
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Mozambique, compared to 43% among farmers in the largest farm size qui
invers

ntile. A similar 
e correlation between farm size and horticulture sales share is observed in Kenya and 

seholds to maximize 
 composition of 

relatively low 
le for the 
on because they 
dholding 
ppear to be fewer 

cts for the domestic 
c market for these 

 relatively easy 
ntities.  

een farm size and 
8/09, real retail food 

t in medium- 
for the reductions 

t rural 
 real food prices. 

5 years ago. 
s creates positive 

their incomes by 
land to crops that earn relatively high returns to scarce land (i.e., move 

re important 
tial for smallholder 

ultural commodities. 
 survey data from 

ncy for the smaller 
 fact, maize still holds the largest share of 

crop sales income among the smallest farms in Malawi. The year in which this survey was 
aize seed subsidy 

s necessary to corroborate this, there are 
rmers, even the most 
selves, rather than 

ll maximize crop 
 can only be 

considered a hypothesis, subject to more detailed analysis.  
 
 
5.5.  Smallholder Households Position in the Maize Market 
 
Several factors determine participation of smallholders in markets including their asset 
position (e.g. land, labor, and capital), access and proximity to markets, organizational 
capacity, and their ability to produce a marketable surplus at costs that will make selling at 
prevailing prices attractive. Available evidence from nationwide farm household surveys for 

Zambia.  
 
This pattern appears to reflect a growing attempt by land constrained hou
their returns to their most constrained resource – land – by shifting the
cropping from relatively low-valued staples to higher-valued products with 
entry barriers such as fresh fruits and vegetables. Apparently, it is less feasib
smallest farms to engage in traditional cash crops such as sugarcane and cott
often require relationship with outgrower companies that have minimum lan
requirements, which the smallest farmers cannot satisfy. By contrast, there a
barriers to entry into the production and sale of horticultural produ
market, such as tomatoes, onions, cabbages, and leafy greens. The domesti
horticultural products is dominated by small-scale informal buyers, making it
for small farmers to market these horticultural products even in small qua
 
Another factor may be driving this pattern of an inverse relationship betw
crop sales shares from high-valued food crops. With the exception of 200
prices have been trending downward in much of the region. Rapid investmen
and small-scale staple food processing and retailing are largely responsible 
in marketing margins that have been documented in much of the region. Mos
smallholders and urban consumers are major beneficiaries of the reduced
They now pay less to satisfy their residual food consumption needs than 10-1
Even more importantly, grain is more reliably available in rural markets. Thi
conditions for millions of smallholder farmers in the region to greatly raise 
devoting more of their 
toward more commercialized production and marketing patterns) instead of subsistence-
oriented, food self-sufficiency production patterns. For these reasons, there a
interactions between the performance of staple food markets and the poten
production growth and commercialization involving higher-valued agric
More research is needed to test this hypothesis more fully using household
other countries in the region.  
 
The question arises, why not Malawi? Here we do not see any strong tende
farms to diversify toward higher-value crops. In

undertaken, 2007, was the second year of a large-scale fertilizer and m
program in Malawi. While more detailed research i
initial indications that the subsidy program may have encouraged all fa
land-constrained ones, to continue growing maize in order to feed them
moving toward a comparative advantage strategy of growing crops that wi
revenue and using the revenue to purchase needed staples. At this stage, this
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maize indicates that only a very small proportion of households buy and 
year. Small-scale farm households

sell grain in the same 
 generally fall into one of the following four categories 

 of the smallholder farms sell maize in a 
given year. Of course, this figure will rise in good harvest years and fall in a drought year. 

older farmers with 
ical areas. These 

rm households comprise 1 to 3% of the national smallholder farm population in 
om the smallholder 

per farm in a given 

 rural farm 
tween 50kgs to 

than households 
erms. Most of 
g to repeat panel 

 consistently sell grain.  
 

0% of the rural 
 These 

holdings than the 
rices. 

rain within the same year:   In all of the nationwide 
).13 Only about 5 
ny of these are 

ined commercial 
sed meal. About 3 to 

rvest only to buy 

 
ke from 14% of the 

bique, and Malawi 
a zones, where 

r maize 
ozambique, 

s, a sizable 
pect to maize.  

Grain marketing policies and market development will have differential effects on these 
different types of small-scale producers. For example, reducing marketing costs will narrow 
the price band between sale prices and acquisition prices, turning some farmers with 
relatively low production costs into sellers. A reduction in marketing costs may also reduce 
the acquisition cost of grain and turn other farmers into buyers of grain staples (Barrett 2008).  
                                                

with respect to grain markets (Table 9a-d): 
 
i) Sellers of staple grains:   Roughly 20 to 35%

However, there are two sub-groups within this category:  
 

• A very small group of relatively large and well-equipped smallh
5 to 20 hectares of land, usually in the most favorable agro-ecolog
fa
most countries and account for 50% of the marketed output fr
sector. These farms tend to sell between 1 and 50 tons of maize 
year. 

• A much larger group of smallholder farms (20 to 30% of the total
population) selling much smaller quantities of grain, usually be
200kgs per farm. These households tend to be slightly better off 
that buy grain, but the differences are not very great in absolute t
these households do not consistently produce a surplus – accordin
survey data, only about 10-15% of smallholder farmers

ii) Buyers of staple grains:   these rural households generally make up 40-6
population, higher in drought years and lower in good production years.
households are generally poorer and have smaller farm sizes and asset 
median rural household. They are directly hurt by higher mean grain p

 
iii) Households buying and selling g

surveys, relatively few households both buy and sell maize (Tables 9a-d
to 15% of the rural population buys and sells maize in the same year. Ma
relatively large and food secure farms with a preference for highly ref
maize meal; they sell grain and buy back lesser amounts of proces
5% of the farm households nationwide are found to sell grain after ha
back larger quantities later in the season. 

iv) Households neither buying nor selling staples:  these households ma
smallholder sample in Kenya, to roughly 20 to 30% in Zambia, Mozam
(Tables 8a-d). These households tend to be those residing in the cassav
storing cassava in the ground and digging it up when needed substitutes fo
purchases. There are large portions of the region, especially in Zambia, M
Malawi, and Tanzania, where cassava is a major staple, and in these area
fraction of the rural population at the national level is autarkic with res

 

 
13 It is commonly believed that the majority of smallholder households both sell and buy maize in the same year 
– distress sales at low prices after harvest, followed by buying back maize later in the season when prices are 
high. To our knowledge, there is virtually no evidence from household survey data to indicate that this kind of 
marketing behavior applies to more than 10% of the smallholder farm population.  
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Table 9a.  Kenya - Household Maize Market Participation Status, 2007 
Western 
Transitional 
and We

Eastern and High-
poten Western stern tial Central 

Lowlands Highlands maize zone Coast Total Highlands
Selling maize only 
 

12.4% 30.7% 52.5% 14.9% 4.2% 27.3% 

Buying maize only 
 

51.7% 35.8% 19.7% 47.6% 72.2% 39.9% 

Buying and selling maize (net 
maize seller) 

13.6% 13.7% 16.6% 22.6% 11.1% 15.9% 

Buying and selling maize (net 3.7% 3.4% 1.4% 2.8% 4.2% 2.9% 
maize buyer) 
Autarkic (no maize sales or 
purchases) 

18.6% 16.4% 9.8% 12.1% 8.3% 14.0% 

 
 
Table 9b.  Zambia - Household Maize Market Participation Status, 2008 

 

Region I: 
 low rainfall 
(under 800 
mm) 

Region IIa: 
moderate 
ra 800-infall (
1000 mm), 
clay soils 

R Ib: egion I
moderate  
ra 800-infall (
1000 mm), sandy 

ils 

Region III: Total 
high rainfall 
(over 1000 
mm) 

so

Selling maize only 14.4% 16.4% 7.3% 21.2% 17.7% 

Buying maize only 51.6% 50.7% 61.2% 41.0% 47.2% 

Buying and selling maize 5.8% 11.9% 3.8% 8.1% 9.2% (net maize seller) 

2.7% 2.8% 4.0% Buying and selling maize 3.0% 3.0% (net maize buyer) 
Autarkic (no maize sales or 
purchases) 25.5% 18  .1% 23.7% 26.8% 22.9% 

 
 

o aize Market Participation Status, 2007 
 
Table 9c.  Malawi - Househ ld M
 Central Northern Southern Total 

Selling maize only 6.8 8.0 5.9 6.5 

Buying maize only 47.9 56.9 60.7 55.0 

Buying and selling maize (net maize seller) 3.2 3.9 3.2 3.3 

Buying and selling maize (net maize buyer) 5.1 3.6 6.9 5.9 

Autarkic (no maize sales or purchases) 36.9 27.7 23.3 29.4 
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  Table 9d.  Mozambique Household Maiz icipation Status, 2002, 2005 

 

aple grain sales can be highly concentrated among a relatively small number of large and 
, we categorized 

the smal distinguish their 
purchas  four categories 
are: 
 

r adult equivalent 
00 kgs of maize for the average sized smallholder household). Net maize 

sales are defined as the quantity of maize grain (and meal/flour equivalent) sold 
nt) purchased, during 

ize sales = 0; 
 

00 kgs per adult 
equivalent; 

t maize sales 
s are also 

er adult equivalent.  

nd Mozambique 
 and 26.9% in 

le to take 
tors of Malawi and 

Mozambique, where 90% of the farms are either not participating meaningfully in maize 
markets or are actually deficit producers (categories 3 and 4). However, this status also 
describes 60% of the smallholder population even in Kenya, and over 70% in Zambia.  
 
The relatively large maize-selling households enjoy substantially higher welfare levels, in 
terms of asset holdings, crop income, and non-farm income, than the rest of the rural 
population, in all four countries. The smallholder farmers in category 1 had roughly 2-3 times 
as much land and productive assets as the non-selling and deficit households. The category 1 
farmers in Kenya and Zambia also have 2-3 times more gross revenue from the sale of all 

High 
ear

 only 02 3.4 7.3 1 16.7 10.5
05 4.8 8.2 1 17.4 11.1

002 71.9 57. 39 45.9 55.5
005 70.3 53.9 36 42.6 52.3

Buying and selling maize (net maize seller) 002 5.0 2.8 6. 10.2 5.1
05 3.2 2.9 4 2.9 3.4

Buying and selling maize (net mai er 02 2.3 5.1 8 6.9 5.5
05 2.8 4.6 5. 5.0 4.3

Autarkic (no maize sales or purchases) 2002 17.4 26.9 25.8 .4 23.4
2005 18.9 30.5 35.5 32.2 28.9

100 100 100 100 100

e Market Part

Low ow- M
Agro-ecological zone
L Med ed N

 
 
5.6.  Concentration of Household Maize Sales 
 
St
commercialized farmers in the smallholder sector. Based on this observation

lholder farm samples in each country into four groups designed to 
e and sales relationship to maize markets more meaningfully. These

Category 1.  Households with “large” net maize sales, i.e., over 100 kgs pe
(i.e. 4

minus the quantity of maize grain (and meal/flour equivale
the previous 12 months. Autarkic household have net ma

Category 2. Households with “small” net maize sales, i.e., between 25 to 1

 
Category 3: households with negligible maize market involvement, i.e., ne

between -25 to 25 kgs per adult equivalent. Autarkic household
included in this group; and  

 
Category 4: deficit households, i.e., net maize sales less than -25 kgs p
 
As shown in Table 10a through 10d, only 2-3% of the farms in Malawi a
were defined as large sellers (category 1 above), compared to 19% in Zambia
Kenya. Kenya’s smallholder population is relatively commercialized and ab
advantage of profitable market opportunities compared to smallholder sec

Y
Selling maize 20 9.7

ational
------ lumn f ho olds by year -----------

20 8.7
2 9 .4Buying maize only
2 .3
2 6
20 .3

) 02
20

.6
1

ze buy

20

-- co  % o useh
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crops than the deficit maize households. In Malawi and Mozambique, th
have more than 10 times more gross revenue from the sale of all crops than m
households do. Total household income of the category 1 large maize sellers
double that of the maize deficit and autarkic households in Kenya and Zambi
more in Malawi and Mozambique. Considering the relatively small fr
smallhol

e large maize sellers 
aize deficit 

 ranges from 
a, to 3 to 5 times 

action of the 
der population comprising category 1, these findings reveal a highly concentration of 

ssava, sweet potato, 
nted for by 10% of 

armers with the largest sales. This concentration of surplus production and marketing by 
 in mind when 

n level of food 

aize 
ozambique and 
ghtly higher than 

cer price 
over time (as they 

poverty alleviation goals. To the extent that the poor are net purchasers of staples such as 
maize, wheat, and rice, they are directly hurt by policies that raise prices of these 
commodities.14  Forms of price stabilization that do not raise the average price of food would 
most likely avoid these adverse distributional effects, and would also help to promote 
diversification toward higher-valued crops by maize purchasing households (Fafchamps 
1992; Jayne 1994).  
 
 

                                                

productive resources and marketed crop output among a narrow segment of the rural 
population.  
 
Even when a broader set of staples are aggregated together (maize, ca
millet and sorghum) more than 55% of the sales of staples are still accou
the f
a relatively few farmers is one of the most important points to be borne
thinking about the effects of policy instruments designed to alter the mea
prices.  
 
Perhaps surprisingly, the distribution of female-headed households in these four m
marketing categories is relatively proportional to the overall sample. In M
Malawi, the proportion of deficit households being female-headed was sli
the overall mean.  
 
These findings hold several important policy implications. First, cereal produ
supports or stabilization policies that involve altering mean price levels 
usually do), can have unanticipated income distributional effects that run counter to stated 

 
14 Of course, a general equilibrium approach, taking into account indirect effects on welfare through labor 
market effects, would need to be undertaken before the welfare effects of mean-altering price policies could be 
fully understood. 
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Table 10a.  Kenya - Household Assets, Maize Production and Sales, and Access to 
Public Goods ket Position Group, National, 2007 Market  by Maize Mar

Market Position Group 
HHs with large 
net sales 

HHs with small 
net sales 

HHs with 
negligible sales Deficit HHs All households 

HH characteristics 
 
 
 Mean M  ean Mean Mean Mean 
Number of cases (% of total sample) 356 (26.9%)  152 (11.5%) 493 (37.3%) 322 (24.3%) 1323 (100%) 
Tropical Livestock Units (TLU) 6.6 3.1 3.5 2.9 4.2 
Value of farm equipment ($) 4,032 2,491 2,912 2,094 2,966 
Total HH asset value ($US) 5,270 3,054 3,591 2,619 3,744 
Total HH landholding (ha) 3.7 1.9 1.8 1.4 2.2 
Total Income/AE ($US) 984 488 494 471 620 
Adult equivalents, 2007 5 6 5 5 5 
Years of education of the most highly 
educated male 

11 10 10 9 10 

Years of education of the most highly 
educated female 

10 9 9 8 9 

% HH owning animal traction 15 9 11 9 11 
% HH using animal traction 27 29 23 23 25 
% HH hiring agricultural labor 33 42 31 28 32 
% HH renting in land 25 28 21 11 21 
% HH renting out land 16 13 10 8 12 
Maize cultivated area / AE (ha) .39 .17 .17 .18 .23 
Total cultivated area / AE (ha) .65 .32 .34 .31 .42 
% HHs apply fertilizer to maize 90 80 65 54 71 
Kgs of fertilizer used on maize (per ha of 
maize cultivated area) 

184 158 120 109 145 

% of maize growing hhs using p sed urcha
hybrids 

90 80 62 56 70 

% HH receiving credit 44 58 53 55 52 
% HH receiving extension services 64 64 56 51 58 
Distance in kms from HH to exte  nsion
advice 

5.2 3.9 4.5 4.2 4.6 

Maize production / AE (kg) 1,046 272 228 191 447 
Maize sales / AE (kg) 672 68 6 1 191 
Maize sales quantity as % of pro on ducti
quantity 

55% 28% 3% 1% 19% 

Maize sales quantity as % of production 
quantity (aggregate) 

64% 26% 3% 1% 22% 

Maize purchases / AE 7.95 11.29 10.19 64.56 22.95 
% HH owning bicycle 55 51 48 41 49 
% HH with member of farmer association 69 86 78 74 76 
Distance to nearest tarmac road (km) 7.0 6.5 7.8 8.4 7.6 
Distance to nearest market place ) (km 5.5 4.1 4.4 4.1 4.6 
Distance to nearest motorable road (km) .7 .5 .5 .6 .5 
Distance to nearest fertilizer seller (km) 3.4 2.6 3.2 3.6 3.3 
Crop sales income ($US) 1,053 728 524 389 657 
share of maize sales (%) 51% 26% 5% 2% 20% 
share of other staple food crops (%) 13% 8% 10% 9% 10% 
share of high-value food crops (%) 25% 37% 53% 60% 44% 
share of cash crops (%) 12% 30% 31% 29% 25% 
Commercialization index .64 .53 .39 .34 .46 
Value of livestock produce sales ($US) 779 292 313 187 405 
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Table 10a con’t. 
      
Non-farm income ($US) 1,472 945 921 868 1,059 

 
 

share of salary/wages (%) 28% 28% 25% 22% 26% 
share of formal/informal busines ) s (% 53% 58% 56% 60% 56% 
share of remittances (%) 19% 14% 19% 18% 18% 
% female-headed HHs 24 21 22 28 24 
  % of single female headed HHs 21 20 20 26 22 
  % of married female-headed HHs 3 1 2 1 2 

 
 
 
 
Table 10b.  Zambia - Household Assets, Maize cti n and S  Access to 

by Ma ark ositi iona 08 
 Produ

on Group,
o ales and

Market Public Goods ize M et P  Nat l, 20
Market Posi up tion Gro  

HH characteristics 
 
 

HHs with 
large net 
sales 

HHs with 
small net 
sales 

HHs with 
negligible s  sale

Deficit HHs 
 
 

All 
households 
 

Number of observations (% of total sample) - 
unweighted 

1,492 
(19.5%) 

571 
(7.5%) 

3,242 
(42.4%) 

2,350  
(30.7%) 

7655 

Tropical Livestock Units 5.4 2.5 1.9 2.0 2.5 
Value of farm equipment ($) 645 196 109 257 250 
Total HH asset value ($) 1,756 642 454 642 737 
Total HH landholding (ha) 3.0 2.1 1.6 1.4 1.8 
Total Income/AE ($) 488 241 182 252 258 
Household size 6 6 6 6 6 
Household size (AE) 5 5 5 5 5 
No. of prime-age adults (age 15-59) 3 3 3 3 3 
Years of education of household head 7 6 5 5 5 
Years of education of the most highly educat ale ed m 8 7 7 7 7 
Years of education of the most highly educat emale ed f 7 6 5 6 6 
% HH owning animal traction 26 15 9 9 12 
% HH using animal traction 43 32 25 30 30 
% HH hiring agricultural labor 24 20 11 9 13 
% HH renting in land 3 1 1 1 1 
% HH renting out land 0 0 0 0 0 
Maize cultivated area / AE (ha) .40 .20 .18 .20 .23 
Total cultivated area / AE (ha) .59 .37 .30 .28 .35 
% HH that apply fertilizer to maize 74 49 26 25 37 
Kgs of fertilizer used on maize (per ha of maize 
cultivated area) 

309 331 262 246 285 

% of maize growing hhs using purchased hybrids 75 47 27 35 41 
% HH receiving credit 10 8 9 10 10 
% HH receiving extension advice 67 61 51 50 54 
Maize production / AE (kg) 924 267 200 180 344 
Maize sales / AE (kg) 568 72 3 2 97 
Maize sales quantity as % of production quantity 58% 37% 3% 1% 13% 
Maize sales quantity as % of production quantity 
(aggregate) 

68% 26% 3% 1% 14% 

Maize purchases / AE 12.15 12.70 7.15 90.24 36.54 
% HH owning bicycle 77 69 50 50 55 
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Table 10b con’t.      

% HH which received market price information 92 89 76 79 81 
Distance to vehicular transport 6.8 8.4 10.7 6.3 8.4 
Distance to nearest fertilizer retailer 34.7 40.3 41.5 35.1 38.2 
Distance to nearest tarred/main road (km) fr nter om ce
of SEA 

22.2 26.0 26.0 25.6 25.3 

Distance to nearest district town (km) from center of 
SEA 

34.2 36.0 37.1 31.8 34.8 

Value of total crop sales ($) 836 202 90 102 220 
   share of maize sales (%) 75% 62% 13% 7% 33% 
   share of other staple food crops (%) 4% 9% 25% 21% 17% 
   share of high-value food crops (%) 16% 22% 44% 48% 35% 
   share of cash crops (%) 5% 7% 18% 24% 15% 
Commercialization index .55 .35 .15 .18 .24 
Value of livestock produce sales ($US) 194 83 49 83 86 
Non-farm income ($US) 882 620 346 596 535 
share of salary/wages (%) 16% 10% 9% 14% 12% 
share of formal/informal business (%) 43% 46% 41% 45% 43% 
share of remittances (%) 42% 44% 50% 40% 45% 
% female-headed HHs 17.1 15.6 26.5 25.1 23.8 
   % of single female-headed HHs 15.1 13.7 22.9 22.0 20.7 
   % of married female-headed HHs 2.0 1.9 3.6 3.1 3.1 

 
 

c.  Malawi - H sehold A ts, Ma roduc  and es and Access to 
 Goods aize Market Position Group, National, 2007 

 
Table 10 ou sse ize P tion  Sal
Market Public by M

Market Position Group 

HHs with large 
net  sales

HHs with small 
net sales 

HHs with 
negligibl s e sale Deficit HHs All households

HH characteristics Mean M  ean Mean Mean Mean 
Number of cases 78 150 1605 1465 3298 
% of household population 2.2% 4.7% 48.2% 44.9%   
Assets and Income Levels:      
Tropical Livestock Units (TLU) 4.5 1.3 1.7 0.9 1.0 
Value of farm equipment ($) 1013 96 110 56 105 
Total HH asset value ($US) 1915 298 248 195 353 
Total HH landholding (ha) 1.97 1.81 1.41 1.35 1.41 
Total Income/AE ($US) 258 75 60 50 62 

Demographic information:      
Total number of members 2007 4.7 5.0 5.4 4.8 5.1 
% female-headed HHs 23.3% 22.7% 24.9% 28.9% 26.2% 
No. of prime-age Adults (age 15-59)  2.5 2.5 2.6 2.3 2.4 

Agricultural practices      
% HH owning animal traction 23.1% 5.5% 4.5% 1.7% 3.7% 
% HH hiring agricultural labor 68.6% 40.4% 23.5% 18.4% 23.0% 
% HH renting in land 31.9% 22.9% 16.1% 14.3% 16.0% 
% HH renting out land 2.2% 9.3% 5.5% 5.6% 5.7% 
Maize cultivated area / AE (ha) 0.56 0.34 0.23 0.23 0.24 
Total cultivated area / AE (ha) 0.67 0.41 0.28 0.28 0.29 
% HH that apply fertilizer to maize 83.4% 73.4% 49.2% 38.6% 46.3% 
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Table 10c con’t. 
      
Kgs of fertilizer used on maize (per ha  
of fertilized maize area) 215.2 154.5 162.0 154.0 160.7 
% of maize growing hhs using ed purchas
hybrids 72.5% 66.0% 47.5% 47.6% 49.0% 
Maize production / AE (kg) 1151.4 202.5 100.3 95.0 125.6 
Maize sales / AE (kg) 800.4 61.7 2.4 3.3 24.4 
Maize sales quantity as % of pr ion oduct
quantity (mean across all house ) holds 67.1 55.5 3.9 3.5 7.8 
Maize sales quantity as % of pr n oductio
quantity (national level) 53.3 24.0 2.2 3.1 20.6 
Maize purchases / AE 26.2 11.5 6.4 96.2 47.4 
% HH owning bicycle 74.4% 52.8% 41.9% 34.3% 39.7% 
Distance to nearest tarmac road (km) 19.5 19.7 19.4 18.3 18.9 
Distance to nearest district tow  n (km) 37.9 38.6 38.8 40.5 39.5 
Distance to nearest fertilizer se ) ller (km 4.5 6.8 7 8.6 7.7 
Crop sales income ($US) 588 167 78 31 115 
share of maize sales (%) 68.5% 65.2% 15.9% 17.8% 24.6% 
share of other staple food crops (%) 6.3% 8.4% 20.9% 16.6% 17.3% 
share of high-value food crops (%) 7.7% 14.4% 40.5% 46.4% 38.1% 
share of cash crops (%) 17.5% 12.0% 22.7% 19.3% 20.0% 
Commercialization index 73.8% 56.2% 31.9% 48.6% 41.4% 
Value of livestock produce sales ($US) 14.1 12.2 9.2 23.2 28.4 
Non-farm income ($US) 260.8 81.6 94.2 66.1 84.6 
share of salary/wages (%) 19.2% 14.9% 14.8% 20.4% 17.4% 
share of formal/informal business (%) 61.0% 46.2% 49.2% 44.9% 47.4% 
share of remittances (%) 19.8% 39.0% 36.1% 34.8% 35.2% 
      

 
 
 



 

Table 10d.  Mozambique - Household Assets, Maize Production and Sales, and Access to 
Market Public Goods by Maize Market Position Group, 2005 

 
 
 
A second implication of the substantial differentiation within the smallholder farm sector is 
that the benefits of food price stabilization policies that raise mean prices are likely to be 
extremely concentrated. This was a major outcome of the price support and stabilization 
policies pursued during the pre-liberalization period. Using data on maize purchases by 
Zimbabwe’s Grain Marketing Board (GMB) between 1985/86 and 1991/92, Jayne and 
Rukuni (1993) found that 1% of the nation’s smallholder households accounted for 44% of 
all the maize delivered to the Board by smallholder farmers. Of the remaining 99% of the 

HH Characteristic 

HHs with 
large net 

HHs w
small n

sales

ith 
et 

sales

HHs with 
negligible 
net sales

Deficit 
HHs All HHs 

HH production-related assets
Tropical Livestock Units (TLU) 1.7 1.2 0.9 1.2 1.0
Value of farm equipment ($) 107 58 31 35 36 
Value of Total productive assets ($) 194 120 92 121 106 
Total landholding (ha) 3.31 2.74 1.81 1.85 1.92 
Total income/AE ($) 312 151 119 103 121 
Household size 4.5 5.3 4.9 6.0 5.3
Household size (AE) 3.7 4.3 4.0 4.9 4.3
No. of prime-age adults (age 15-59) 2.2 2.6 2.4 2.8 2.5
Years of education of household head 2.6 2.3 2.0 2.2 2.1
Years of education of the most highly educated male 3.6 3.6 3.1 3.6 3.3
Years of education of the most highly educated female 1.6 1.9 1.7 2.2 1.9
% HH owning animal traction 4.4 3.9 3.0 4.4 3.5
% HH using animal traction 10.2 8.1 8.8 11.1 9.5
% HH hiring agricultural labor 44.7 34.5 18.6 13.5 18.6 
% HH renting in land 0.0 0.2 0.6 0.5 0.5
% HH renting out land 0.0 0.2 0.3 0.4 0.3
Maize cultivated area / AE (ha) .44 .26 .19 .14 .19
Total cultivated area / AE (ha) 1.03 .69 .54 .40 .51
% HH applying fertilizer to maize 10.3 6.0 4.6 2.7 4.2
kgs of fertilizer used on maize (per hectare/maize cultivated area) 374.3 275.3 234.8 337.7 277.3
% of maize-growing hhs using purchased hybrids 2.3 1.7 1.4 2.2 1.8
% HH receiving credit 7.5 6.4 3.1 2.8 3.3
% HH receiving extension services 20.9 19.9 14.5 14.3 14.9 

494 2 28.9 91.3 
246 5 20.3 61.8 

 of production quan 56 3 5.7 9.4
ntity ega 51. 2 7.2 15.8 

8. 80.7 30.8 
56 5 28.5 31.1 

ormatio

.1 19.6 94.2Maize production / AE (kg)

.5 1.0 16.0Maize sales / AE (kg)
.0 4.5 4.8HH maize sales quantity as % tity
8 3.4 3.3maize sales quantity as % of production qua (aggr te)
3 1.1 2.7Maize purchases / AE (kg)
.7 0.4 29.4% HH owning bicycle

% HH which received market price inf n 55 5 38.1 40.6 
associatio

.2 2.5 40.1
% HH with member of farmer n 7. 5.6 6.5

d (km) 67 54.0 58.0 
53 4 46.4 44.2 
68 7 70.0 67.0 
29 1 26 48 

income from: sales of mai ) 70 5 12.1 17.6 
    sales of other staple foo rops 4. 14.6 13.3 

les of high-value foo ops ( 15 2 60.4 57.2 
      sales of cash crops (%) 9 12.8 11.9 

Commercialization index 50.8 33.3 18.6 15.8 19.5 
Value of livestock product sales ($US) 24.1 10.6 9.0 13.4 10.9 

7 8.6 6.6
.1 67.8 58.7distance to nearest tarmac roa
.8 5.9 42.3distance to district capital (km)
.8 3.8 64.6distance to nearest fertilizer seller (km)
3 12 41Value of total crop sales ($)
.4
9

6.7
8

9.7
2

HH share of crop sales z %e (
.0 14.                                       d c (%)

.1 6.0 64.0                                           sa d cr %)
.6 9.3 12.1                                     

Non-farm income ($US) 635.1 284.5 251.8 280.7 273.5
18.7 15.8 
64.4 64.9 
16.9 19.3 
26.4 25.1 
16.6 16.3 
9.8 8.9
31.6 100.0

HH share of non-farm income from: salary/wages (%) 11.0 10.3 14.9
                                           own formal/informal business (%) 73.0 71.6 64.2
                                           remittances (%) 16.0 18.0 20.9
% female-headed HHs 16.2 13.4 25.9
   % single female headed HHs 9.6 7.4 17.2
   % married female-headed HHs 6.6 6.0 8.7
% of household population (weighted) 2.8 5.6 60.0
Number of cases (unweighted) 217 313 3,225 2,226 5,981

----- mean values ---- 
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smallholder farm population (roughly 800,000 households), only 2
those that did so accounted for 4% of the total maize delivered to the GM
smallholder sector. Of course, the total smallholder sector received only 
government outlays on m

4,000 sold any maize, and 
B by the 

54% of the 
aize purchases over this seven-year period, as 4,000 large-scale 

empting to link 

kets. There appears 
pment of markets, 
logies in a 

uses precipitous 
 price drops are a 

s was the 
any African countries 

e demand 
de more elastic, 
icy choices and 

portant 
he size of the market, regional trade to take 

advantage of covariant production fluctuations within the region, streamlining the numerous 
and barriers, which inhibit trade, and the development of rural financial markets 

e investments and policies would enable supply 
arket without a 

 the small farms in 
 than 0.5 hectares 

h a maize 
ductivity, which 

nsion.  

cially in the fertile 
ctivity growth, the 

t more 
of output per scarce 

 to find households 
tton, and niche 

crops, and then using the revenue to buy their staple food needs. Thus, the trend toward 
structural maize deficits (Section 6.1) is not necessarily a bad omen for the region if small 
farmers can shift into other activities that provide higher incomes. There is evidence to 
suggest that this is already happening at least for a sub-set of smallholder farmers in the 
region. Governments may promote more stable farm revenue and consumption patterns 
through supporting private systems of input delivery, finance, and commodity marketing for a 
range of crops that offer relatively high returns to farming in the changing environment of 
Africa’s rural areas. Such investments would represent a shift from the strategy of price 
stabilization and price support for a dominant staple grain to a portfolio approach that puts 

farmers received the rest.  
 
A final implication of the data presented in this Section 5 is that strategies att
African farmers to markets must take account of how low crop productivity and inequality in 
productive assets constrain most smallholders’ ability to participate in mar
to be a vicious cycle in which low surplus production constrains the develo
which in turn constrains smallholders’ ability to use productive farm techno
sustainable manner, reinforcing semi-subsistence agriculture. Crop production expansion is 
difficult to sustain in the face of highly inelastic product demand, which ca
price plunges when local markets are unable to absorb surplus output. Such
major cause of subsequent farm dis-adoption of improved technology. Thi
experience of the Sasakawa-Global 2000 programs implemented in m
in the 1990s (Putterman 1995; Howard et al. 1999). However, the shape of th
function is not fixed. The demand function for staple grain crops can be ma
and shifted outward, through market-facilitating public investments and pol
by nurturing important marketing institutions. On this list are the crucially im
investments in physical infrastructure to increase t

regulations 
to finance agricultural trade and inputs. Thes
expansion due to the uptake of new technology to be better absorbed by the m
dramatic effect on prices. We will return to these points later.  
 
 
5.7.  Summary 
 
Smallholder supply response is constrained by farm structure:  over half of
the region are less than one hectare in size. One-quarter of the farms are less
in size (Jayne et al. 2003). These farms cannot earn a viable livelihood throug
commercialization strategy unless there is tremendous growth in maize pro
will require sustained and dedicated investment in crop science and exte
 
There is limited potential for area expansion in most of the region, espe
zones. Hence, without land redistribution and/or substantial maize produ
gradual movement toward smaller farm sizes will compel households to adop
diversified commercialization strategies capable of maximizing the value 
unit of land. In highly land-constrained areas, it should not be surprising
shifting out of relatively low-value maize toward horticulture, tobacco, co
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greater emphasis on a range of higher-valued commodities. This approach
emphasis from direct approaches to stabilize and/or support the price for a d
grain to one of minimizing the impact of food price 

 would shift the 
ominant staple 

instability by making the socio-political 

 crops providing 
d land pressure 

decline in land/labor 
lk crop that currently 
r of areas (e.g., 

imbabwe’s 
ial for future 

rovide the net revenue on the millions of 
me growth, especially in 

eing 

ion growth, land 
pressure, and diversification into other crops. Yet maize productivity growth will remain a 
crucial objective. If it can be achieved, it will reduce import dependence and remain a source 
of dynamism and growth for many small farmers in the region. However, broad-based 
improvements in rural livelihoods and incomes will require productivity growth for other 
crops:  oilseed crops, horticulture, animal products, and other food crops such as cassava.  
 
 
 
 

economy less vulnerable to the effects of food price instability.  
 
Rising land constraints will progressively encourage farmers to shift toward
high returns to scarce land. Because much of Africa is experiencing increase
and limited potential for area expansion, population growth is causing a 
ratios and farm sizes are declining. Maize is a relatively low value-to-bu
provides high returns to fertilizer application and land in a limited numbe
Kenya’s North Rift, parts of southern and central Provinces in Zambia, and Z
Mashonaland maize belt). Given reasonable assumptions about the potent
productivity gains, it is unlikely that maize will p
farms that are 0.5-1.0 hectares or smaller to generate substantial inco
the semi-arid areas. Increasingly, the national maize surpluses in these countries are b
produced by a very small minority of relatively large farms.  
 
Therefore, the finding that the eastern and southern Africa regions are moving into a 
structural maize deficit situation may be a logical consequence of populat
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6.  URBAN FOOD CONSUMPTION PATTERNS 

l Food Deficits 

e living in urban 
sformed the region over 

e majority of 
depends 

produces a food surplus to feed the growing urban populations. Because of these trends, both 
rts of staple foods 

sis of net export 
ain and meal. Although 

s, the net impact on 
ed cross-border 

 from one country in the region is imported by another country in the region. For the 
mbabwe, 

 Malawi. East 
blic of Congo, and 

models allowing for shifts in the slope of the trend between the 1960-1981 and 1982-2005 
periods. Net exports regressed on a linear time trend in both regions show statistically 

ports in the southern Africa 
region declined at a rate of -72,201 metric tons per year for the period 1960-2005. Net maize 
exports over the same period in east Africa declined at the rate of -9,798 metric tons per year 
(Figure 6). There is no significant difference in the trend in net exports in eastern  
 
 
Figure 6.  Net Exports of Maize Grain and Maize Meal in East Africa 

 
6.1.  Eastern and Southern Africa’s Gradual Transition to Structura
 
Over the next decade, the majority of Sub-Saharan Africa’s people will b
centers. Rural land pressures and other demographic forces have tran
the past three decades from a predominantly agrarian work force in which th
people fed themselves from their own farm production, to a work force that 
primarily on markets for their food. An increasingly small minority of the population 

the eastern and southern Africa regions are increasingly dependent on impo
and are gradually becoming structurally food deficit.  
 
This conclusion of widening structural food deficits is based on trend analy
data (the difference between total exports and imports) of maize gr
FAO trade data do not capture unrecorded trade flows between countrie
regional trade on net exports is virtually zero, since each bag of unrecord
exports
purposes of this paper, the southern Africa region consists of Zambia, Zi
Mozambique, South Africa, Botswana, Namibia, Lesotho, Swaziland, and
Africa includes Kenya, Uganda, Tanzania, Rwanda, Democratic Repu
Ethiopia.  
 
We regressed regional and country-specific net export data on linear time trends, and on 

significant downward slopes. Net maize (grain plus meal) ex

Linear trend: -9.80 
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Figure 7.  Net Exports of Maize Grain and Maize Meal in Southern Africa 
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Africa between 1960-1981 and 1982-2005. Net exports in southern Africa 
85,544 metric tons per year for the period 1960-1980 and then declined by 
per year during the period 1981-2005 (Figure 7).At the country-level, there w
trend in net maize exports in all countries of southern Africa, with all of thes
statistically significant at the 5% level. In east Afric

Southern Africa: Net Exports

increased by 
94,586 metric tons 

as a downward 
e being 

a, there was a significant downward trend 
in net maize exports for 2 of 6 of the east African countries (Kenya and Rwanda); while for 

n Tanzania and 
lawi, and 

ic importers. The 
 exportable 

imbabwe in the late 
 in the region. 

rpluses, but these 
Informal trade flows from 

o the DRC, and from northern Mozambique into Malawi, appear to be substantial in 
x them heavily.  

f cereals imported 
s. Between 

sing at 3.6% per 
n populations, 

which are growing at over 4% per year compared to less than 1% per year for rural 
populations. 
 
If the region continues to slide increasingly into a structurally food deficit situation, this 
would affect the kinds of future investment we would expect to see in the staple food value 
chains. As an increasingly large share of African cities’ food requirements is met from 
international imports, future investment by global firms is increasingly likely to be aimed at 
the milling and retailing stages – supplying mostly urban markets with internationally 
sourced grain, processing the grain into meal, flour, or bread, and distributing these staple 

Ethiopia, the trend is positive and significant. The trend is weakly negative i
weakly positive in the Democratic Republic of Congo (DRC). Kenya, Ma
Zimbabwe, all net exporters of maize in the 1970s and 1980s, are now chron
reduction of maize production subsidies in South Africa has also reduced the
surplus in that country, although it remains a reliable exporter.  
 
In recent years, and especially after the inception of political turmoil in Z
1990s, South Africa has become the only reliable exporter of white maize
Areas of Mozambique, Zambia, and Malawi typically produce maize su
surpluses are usually depleted halfway through the marketing year. 
Zambia t
some years, despite frequent official efforts to suppress these flows or ta
 
A recent study by the FAO (2006) determined that of the $3.7 billion o
annually by African countries, only 5% of it is produced by African farmer
1990/92 and 2002/04, cereal imports by Sub-Saharan Africa have been ri
year. Almost all of the growing demand in the region is due to rising urba
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products through retail channels, including small kiosks, local shops, op
supermarkets. There is already strong evidence that global capital is investin
integrated milling and retailing of the main staple grain products. We wou
foreign direct investment in large-scale farming in the region to minimize tr
supplying the large commercial mills. This scenario would largely margin
agriculture and evolve into the Latin American latafundia model.

en markets, and 
g rapidly in 

ld also expect new 
ansfer costs to 

alize small-scale 
r, the objectives 

rty reduction are best achieved by promoting 
t supply to encourage 

e agriculture in 
anizations 
lture. A major 

ining the rate and 
olicies and 

vity growth will raise 
rs relative to 
ural 

nment tend to 
e rate of public 

s from 
nd. The extent of 
heaply procured 

from smallholders in neighboring countries or international markets. In these ways, the state’s 
ent in the staple food value 

chains, i.e., to strengthen the production and procurement of food surpluses from smallholder 
scale urban 
national markets.  

6.2.  Rising Importance of Wheat in Urban Staple Food Consumption 
 
Based on the urban surveys described in Section 4, Table 11 presents the importance of the 
main staples – maize, wheat, rice, and cassava, in urban consumers’ diets. These surveys 
consistently attest to the rising importance of wheat products in food consumption patterns 

                                                

15  Howeve
of broad-based rural income growth and pove
marketing investments in rural assembly, wholesaling, finance, and inpu
surplus production from the small-scale farming sector.  
 
For these reasons, there is no single or deterministic future for small-scal
Africa. The decisions made by governments primarily and international org
secondarily will largely determine the future viability of smallholder agricu
theme of this report is that the public sector has a crucial role in determ
stage of future private investment in the staple food value chains. Public p
investments geared toward achieving smallholder agricultural producti
the returns to private capital investment in procuring food from smallholde
international markets. As shown in Section 2, public goods investments in r
infrastructure, crop science, health, extension, and a supportive policy enviro
have very high payoffs in terms of agricultural productivity growth. Th
investment in these areas will influence the relative cost of procuring supplie
smallholder areas compared to international markets to meet national dema
barriers to regional trade will determine whether needed supplies are more c

behavior will affect the relative emphasis of private investm

areas and link them to urban markets, or to focus more on integrated large-
processing and retailing of staple commodities largely procured from inter
 
 

(Muyanga et al. 2005; Tschirley and Abdula 2007; Mason et al. 2009).  
  
 

 
15 In the past several years, southern and eastern Africa has witnessed substantial foreign direct investment in 
large-scale food production. Many of the major milling firms in the region have also invested in large-scale 
farming. In Zambia alone, Olympia Milling, National Milling Corporation, Chimsoro Milling, and Mkushi 
Milling all have vertically integrated backward into large-scale food production. Large trading companies have 
also integrated into production. Export Trading Corporation, for example, acquired a 51% share in the former 
Commonwealth Development Corporation farm at Mpongwe, which is capable of producing 30,000 mt of maize 
per year. These moves reflect a bet that future food demand will outstrip available supplies in the region, and 
that local investment in large-scale food production can minimize landed costs of maize to the major urban mills 
compared to imports.  
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Table 11.  Staple Food Budget Shares, Urban Centers in Kenya, Mozambique, and 
Zambia 

% share of food group in
um  of

 total value of 
plesa cons ption  main sta

 

Urban center Year ize he Rice Cassava 

% share of the 4 
main 
staples in total food 
consumption Ma  W at 

1995 42.4 35.3 22.4 0.0 – Nairobi, Kenya 
2003 36.3 39.0 24.7 0.0 28.4 

 2.6 1996 50.7 35.0 11.7 42.8 ince 
  

Urban Maputo Prov
2002 8.9 57.4 28.9 4.8 27.0 

rn Mozambiq  Urban Northe ue 
(includes Nampula city)b 32.6 8.2 14.7 2002 44.4 
Lusaka, Zambiac 20

47.5 
07/8 39.0 49.4 10.7 0.9 19.5 

Kitwe, Zambiac 2007/8 42.5 45.3 10.3 2.0 
Mansa, Zambiac 2007/8 

23.2 
45.8 28.2 10.0 16.0 23.8 

Sources:  Mason and Jayne (2009) derived from data in Tschirley et al. (2006), Muyanga e
al. (2009), Barslund (2007), Ayieko et al. (2005).  

t al. (2005), Mason et 

Notes: aMain staples refers to maize, wheat, rice, and cassava. Budget shares of these four staple foods sum to 
od purchases. 
for cassava only not 

t available. 

wheat was the main staple expenditure item of urban consumers, except 
patterns in the 
mmodity.  

The rising importance of wheat products in urban consumption patterns in the region has 

n households are 
king maize meal in 

the kitchen; buying bread or chipatis is considerably more convenient.  

cases relative to the price of maize 
 bread over time, 

n South Africa and 
heat products 

over time.  

re 8. Per capita 

The rising importance of staples such as wheat and rice, which are widely traded on world 
markets and consistently available at import parity levels, will increasingly contribute to 
more stable food prices over time. During the 1970s and 1980s, white maize featured much 
more prominently in regional consumption patterns. During this time, white maize was very 
thinly traded on world markets. Hence, drought conditions in the region could have 
substantial impacts on availability and price levels, without the ability to rely on the world 
market for supplies if needed. Fortunately, staple food consumption trends are moving toward 
increased diversification, which is also likely to dilute the “wage-good” effects of maize price 
fluctuations on the overall economy.

100% +/- 0.1%. Shares for Nairobi and northern Mozambique are the percentage of total fo
bCassava category also includes potatoes for urban northern Mozambique (separate figures 
available). cExcludes foods purchased and consumed away from home – information no
 
 
In all three surveys, 
in Maputo where it was rice. Traub (2005) in a study of urban consumption 
Eastern Cape of South Africa also found wheat to be the dominant staple co
 

several underlying causes: 
 
1. Urbanization and growing preferences for convenience foods. Many urba
composed of men or groups of men. There is some resistance to men coo

 
2. The price of wheat products has declined in many 
products. We note a strong decline in the inflation-adjusted price of wheat
compared to a more modest decline (in Zambia and Kenya) or increase (i
Mozambique) in the real price of maize meal. The greater affordability of w
over time compared to maize meal has shifted urban consumption patterns 
 
The rapid rise in wheat consumption is shown for the case of Zambia in Figu
wheat consumption has virtually tripled within a 15-year period.  
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sumption in Wheat Equivalent Terms – Total  
(MT) and Per Capita (kg), 1990-2003  
Figure 8.  Wheat Product Con

 
Source: FAOSTAT.  
Note: Wheat product consumption data not available after 2003. 
 
 
On the downside, however, the rising importance of wheat and rice are a
reflection of African governments’ inability to stoke smallholder farmers’ po
produce enough surplus maize and cassava to feed the rapidly growing urb
Wheat is currently not well suited for smallholder production. Wheat produ
requires capital-intensive investment in irrigation and other production tech
result, scale economies in production cann

t least partially a 
tential to 

an populations. 
ction usually 
nologies; as a 

ot be achieved unless large areas can be put under 
production, which is beyond the means of almost all smallholders. For these reasons, the 

a. Ideally, economic growth is best achieved 
n populations create a market for rural producers, 

banites. To the 
d only by large-

for staple products 

 60-70% of total expenditures among the urban poor (bottom 20%). Across all 
urban consumers, food accounts for 45-55% of total annual household expenditure. Table 12 
disaggregates food consumption patterns in urban Zambia by city and by income quintile. 
Urban households were ranked by income level and then categorized into five income 
quintiles. Results in Table 12 show that maize appears to be an “inferior good” in the sense 
that the poor spend a greater share of their income on maize than the wealthy. For example, 
in Kitwe, the lowest-income quintile spends 18.8% of their total food expenditures on maize, 
compared to only 5.2% among the highest income quintile. Among the lowest income groups 
in all cities, maize is the most important staple, even in heart of the northern cassava-
producing regions.  

growth in wheat consumption presents a dilemm
by rural-urban synergies in which urba
while the income received from agricultural is spent on products made by ur
extent that urban consumption patterns increasingly reflect products produce
scale farmers or procured in international markets, the growth in demand 
produced by smallholder farmers will be mitigated.  
 
 
6.3.  Maize Is Still Dominant among the Poor 
 
Food makes up



 

 64

Table 12.  Food Consumption Shares, Average of 30 Day Periods in July/August 2007 and January/February 2008 (Pe
Value of Food Consumption over the Two 30-Day Periods, Rows Sum Horizont

rcentage of Total 
ally To 100%) 

Consumption quintile Maize Rice Wheat Cassava Other  
staples 

Sugar  
& oil Dairy Meat  

& eggs Fish Vege- 
tables Fruit Legumes 

Other  
food  
prepared  
at home 

Food  
away  
from  
home 

Kitwe 1  lowest  18.8 1.8 7.7 0.7 2.1 9.9 1.5 11.4 9.1 19.7 3.2 3.7 7.0 3.2 
 2 13.0 2.6 11.9 0.6 2.3 9.3 3.0 14.7 8.8 14.8 3.7 3.2 7.9 4.2 
 3 11.1 2.7 10.4 0.5 2.3 8.6 3.9 17.0 9.2 13.8 3.4 3.0 7.9 6.2 
 4 9.0 2.4 11.1 0.5 2.0 8.0 4.3 18.0 7.7 12.1 4.9 3.0 10.2 6.8 
 5  highest  5.2 2.2 10.4 0.3 2.0 6.1 6.0 19.8 7.0 8.9 4.9 2.6 12.7 11.9 
 Total 9.8 2.4 10.5 0.5 2.1 7.9 4.3 17.2 8.1 12.6 4.2 3.0 9.8 7.6 
Mansa 1  lowest  16.5 1.8 1.5 11.1 3.7 7.8 0.2 7.2 14.4 12.4 4.9 4.2 7.1 7.3 
 2 14.0 2.3 3.1 6.4 3.1 8.3 0.5 10.2 13.1 12.2 3.8 4.2 8.6 10.2 
 3 13.1 2.7 5.0 4.5 2.8 8.7 1.5 14.7 13.6 11.3 2.9 3.5 8.4 7.1 
 4 10.1 2.3 7.3 2.2 2.1 8.4 2.8 16.6 10.7 9.3 2.7 2.9 11.4 11.2 
 5  highest  7.4 2.4 10.0 1.5 2.0 8.1 4.0 17.0 9.5 8.5 3.5 2.7 12.2 11.2 
 Total 10.9 2.4 6.7 3.8 2.5 8.3 2.4 14.6 11.5 10.1 3.3 3.3 10.3 9.9 
Lusaka 1  lowest  16.1 1.7 9.0 0.1 2.4 10.6 3.7 11.6 8.3 18.3 2.2 4.5 5.3 6.2 
 2 10.5 2.2 10.1 0.2 2.5 8.2 4.1 17.7 8.7 14.5 4.2 4.5 7.1 5.4 
 3 8.3 2.3 10.2 0.2 2.1 7.2 5.8 18.4 7.0 12.2 3.3 3.3 10.5 9.1 
 4 6.2 2.3 11.1 0.3 2.4 6.4 6.2 18.4 7.6 10.8 4.6 3.1 10.3 10.4 
 5  highest  3.7 1.9 8.2 0.1 2.0 4.5 6.5 18.7 5.5 8.4 3.9 2.4 13.2 21.0 
 Total 7.6 2.1 9.6 0.2 2.2 6.7 5.6 17.6 7.1 11.7 3.8 3.3 10.2 12.3 
Kasama 1  lowest  17.1 3.7 1.5 7.5 4.2 8.6 0.3 10.7 12.4 16.6 4.6 4.7 7.0 1.2 
 2 14.1 3.7 3.3 3.9 3.6 8.5 1.0 13.5 13.5 14.5 4.3 4.1 8.2 3.6 
 3 12.2 3.5 4.8 2.6 2.8 8.6 1.9 15.9 11.8 13.7 4.0 3.9 8.9 5.4 
 4 10.0 3.1 7.0 1.6 2.5 8.6 3.1 18.2 12.4 12.0 3.5 3.0 10.0 5.1 
 5  highest  7.9 2.4 8.4 0.7 2.4 8.0 4.6 18.7 9.8 10.0 4.0 2.5 12.1 8.5 
 Total 11.1 3.1 5.9 2.5 2.9 8.4 2.7 16.5 11.6 12.5 4.0 3.3 9.9 5.6 
Source: CSO/MACO/FSRP Urban Consumer Survey. 
Note: Maize includes maize meal, samp, and green maize. Wheat includes flour, bread, spaghetti/macaroni/pasta, and biscuits. Cassava includes fresh cassava, cassava flour 
and cassava chips. Other staples include millet, sorghum, Irish potatoes, and sweet potatoes. Other foods prepared at home are mushrooms, caterpillars, honey, coffee/tea, other 
non-alcoholic and alcoholic beverages, tobacco products, and beer/wine/spirits. Rows sum to 100% +/- 0.2%. 



 

Table 13.  Expenditures on Primary Staple Commodities (Ksh Per Adult Equivalent Per 
h a age ple Food Expenditures), Nairobi, Kenya   

Incom
n

Maize Products s ooking Bananas Total 
 

Mont nd Percent  of Total Sta
e 

Qui tile  
Wheat Product  Rice C

 Sh % l /ae o Shs/  o l  K % of total  K s/ae of tota   KShs % of t tal  K ae % f tota Shs/ae 
1 (lowe 8. 43 7  8.10 .8 2.73 292.77 

6. 37 5  7.30 .5 1 3.53 359.14 
1. 35 4 8.82 .5 2 5.43 370.36 

19.36 4.29 450.86 
5 (highest) 104.79 21.98 255.47 53.57 100.34 21.04 16.26 3.41 476.86 

3.92 389.99 

st) 12 21 .79 98.4 33.63 5 19 4 7.99 
2 13 30 .95 132.8 36.99 7  21 2 2.69 
3 13 29 .45 150.1 40.54 6  18 8 0.11 
4 130.78 29.01 211.06 46.81 89.66 19.89 

Total 126.30 32.39 169.57 43.48 78.84 20.22 15.28 
Percentages add to 100% across the rows. Source:  Tegemeo/MSU Urban Consumer Surv
 
 

ey 2003. 

By contrast, wheat dominates maize among the top 40% of urban consumers, who have a 
more important influence on overall national consumption patterns because their total food 

he poor. A very consistent story is evident 

 sharply 

t how ‘high’ are 
less expensive for 

tions by 
993 and 2009 for 
9 for details).  

ean annual wage rates by the price of various staple food commodities for 
each marketing year to compute the kilograms of food affordable on a daily wage over the 

 than retail maize 
nd 2007. (Figures 

price crisis 
is trend, the quantities of staple foods affordable per daily wage in urban 

Kenya and Zambia during the 2008/9 marketing season were still roughly double their levels 

n rice and wheat 
arketing seasons 

son, Maputo minimum wage earners’ rice and 
wheat flour purchasing power was still higher than in the mid-1990s and roughly similar to 
levels at the millennium.  
 
However, the majority of the urban labor force in Kenya, Zambia, and Mozambique is 
employed in the informal sector and consistent time series information on informal wage 
rates is not available. Therefore, the general conclusion of improved staple food purchasing 
power over the past 15 years may not hold for a significant proportion of the urban labor 
force. Cuts in formal sector employment as a result of the global economic crisis may also be 
adversely affecting a large number of urban consumers.  

expenditures are substantially higher than among t
in Nairobi, Kenya, as shown in Table 13. 
 
 
6.4.  Greater Affordability of Both Maize Meal and Bread  
 
After rising dramatically in 2007 and 2008, world commodity prices declined
beginning in mid-2008. In contrast, nominal staple food prices in eastern and southern Africa 
(ESA) have remained at unprecedentedly high levels well into 2009. But jus
these food prices in urban ESA, and were staple foods becoming more or 
urban consumers up until the recent food price crisis? We address these ques
examining trends in wage rates relative to retail staple food prices between 1
urban consumers in Kenya, Zambia, and Mozambique (see Mason et al. 200
 
Table 14 divides m

period 1994/95 to 2008/09. Average formal sector wages rose at a faster rate
meal and bread prices in urban Kenya and Zambia between the mid-1990s a
9 and 10 graphically show the data in Table 14.) Although the recent food 
partially reversed th

of the mid-1990s.  
 
The national minimum wage in Mozambique also grew more rapidly tha
flour prices in Maputo from the mid-1990s through the 2004/5 and 2006/7 m
(Figure 11). During the 2008/9 marketing sea
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Table 14.  Quantities of Staple Foods Affordable Per Daily Wage – Marketing Season Averages 
-------------------------------------------------------------Marketing season averagea------------------------------------------------------------- 

Urban center

ty 
 

 daily wage 
(units)  6 97 7/9 98/ 99 0  2 3 04 /0 5/ 06/ 07/08 08/09b 

Ratio of 06/07 
to 95/96 

) ) F) (G ( ) ) M) (N) (O) (P) 
 

Quanti
affordable
per

94/95 95/9 96/  9 8 99 /00 0/01 01/0 02/0 03/  04 5 0 06 07 
  (A) (B) (C) (D (E (  ) H) (I) (J) (K (L (
Nairobi Maize grain (kg  0 . 26.6 32.3  9 .7 1.3 75.8 48.6 2.8 )  16.3 25.2 19.3 23. 31 9 52.2 52.3 45.0 47. 58  7  
 
Urban Ken

Maize meal (kg  5 . 17.  5 .8 3.2 41.4 23.1 3.1 
y es) 1 4 .0 2.9 25.3 28.2 32.4  5 .7 1.1 37.4 36.6 2.6 

) 9.3 14.1 11.9 13. 18 1 5 18.8 28.2 34.6 33.6 32. 36  4  
a Bread (loav 4.9 15.9 16. 20 2 33.0 34.0 34. 38 4  

Maputo  (kg) 3 1 .7 6.3 6.9  8 7.6 5.9 3.6 Maize grain  2.9 2.2 3. 4. 4 5.4 5.5 6.0 7. 6.1 7.9 
  meal (kg) 2 1 2.5 3. 3  1 3.2 3.3 3.2 3.2 2.4 

r (kg) 2 6 1.9 2. 2  4 3.7 3.9 3.2 2.7 3.3 
 1.5 7 1 2.3  0 4.2 4.1 4.2 3.3 3.4 
Nampula  (kg) 1 5 .7  4 2.2 10.4 7.4 2.8 

Maize  1.6 1.4 2. 2. 5 4.0 .6 3.1 3.2 3.
 Wheat flou  1.5 1.2 1. 1. 4 2.7 .8 3.0 3.3 3.

Rice (kg) 1.2 1. 2. 3.1 3.7 3.8 4.6 4.7 5.
Maize grain  4.9 4.3 6. 7. 5 10.2 13.5 8.3 7.6 9.2 11. 8.2 1  

 kg) 6 .6  5 5.0 4.6 4.8 4.2 – 
(kg  3 1.7 2.  9 4.0 4.2 3.7 3.6 3.8 

1.3 4.0 4.6 4.4 4.3 4.4 3.9 2.7 4.0 
 assava flour (k  5 .6 3.7 4.8  7 8.1 7.9 2.9 
Lusaka  (kg  4 . 25.2 33.2  2 .5 0.0 67.7 61.4 2.5 

Maize meal (
r 

 – – 1. – 1 – 5.4 3.7 3.3 3.7 5.
 
 

Wheat flou ) 1.1 1.1 1.1
1.1 1.2 

1. 4 
2.6 3.

3.1 
1 

3.1 
3.3 

3.1 3.5 3.
Rice (kg) 
C

1.5 1.9 
g) 2.1 2.4 2.2 2. 2  4.6 4.8 6.9 8. 8.1 7.0 

Maize grain ) 18.9 20.0 27.5 22. 19 7 29.0 19.3 31.3 41. 37  5  

 
Breakfast meal 

13. 13.2 21.5 26.4 43.3 36.5 3.3 
  meal (kg) 1  6 . 17.  7 .9 8.7 58.7 48.2 4.1 
 es)  2 .4  7 .1 7.3 22.5 22.0 2.5 

e  (kg  4 . 26.6 33.0  0 .9 4.9 74.3 64.0 2.8 

(kg) 
Roller

10.9 10.0 13.1 11.3 10.7 5 17.2 16.4 25.0 32.7 
 3.6 11.9 17.6 14. 13 5 1 23.0 20.4 15.8 29.4 34. 31  4  

Bread (loav 6.0 6.8 5.9 6. 7  8.7 9.2 10.7 11.0 11.6 12. 15  1  
Kitw Maize grain ) 18.1 23.1 26.9 22. 18 3 25.0 22.8 37.0 45. 41  6  

 
meal 

(kg)  8 . 13.3 17.4  0 .8 4.3 42.8 35.5 3.5 
 kg  . 16.  7 .4 9.3 60.2 48.5 4.4 
Ma 69.6 2.4 

Breakfast 
10.6 9.7 12.9 11. 10 4 16.0 13.5 21.1 24. 25  3  

Roller meal (
Maize grain (kg)

) 13.1 11.2 16.7 14.4 12 6 9 21.2 18.9 15.3 26.0 30. 32  4  
nsa 2 27.6 24.2 18.6 26.3 37.4 48.9 64.1 67.6  29.0 26. 25.7 24.9 39.3 54.1 

 (kg) 10.8 9.7 12.1 11.2 10.4 13.3 17.2 16.8 12.9 20.0 23.9 24.6 29.9 39.4 34.4 3.1 
 Roller meal (kg) 12.5 11.8 13.6 12.9 11.5 15.6 19.4 16.3 15.3 26.2 30.8 31.3 40.7 53.9 47.8 3.4 
 Cassava flour (kg) – – 15.9 – – – 11.3 20.4 21.5 16.5 26.6 21.8 42.4 37.2 45.6 – 

Breakfast meal 

Source: Authors’ calculations. Notes: aJuly-June for Kenya; May-April for Mozambique and Zambia. bThrough November/December 2008 or January 2009. – No 
observations. 
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Figure 9.  Kilograms of Maize Meal and Maize Grain Affordable Per
Nairobi, and L

 Daily Wage in 
oaves of Bread Affordable Per Daily Wage in Urban Kenya: January 

1994-January 2009 

 
Sources: Kenya Market Information Center (MIC), Kenya Ministry of Trade and Industry (MTI), Kenya 
National Bureau of Statistics (KNBS). 
 
 
Figure 10.  Kilograms of Maize Grain and Maize Meal and Loaves of Bread Affordable 
Per Daily Wage: Lusaka, Zambia, January 1994-January 2009 

 
Source: CSO 2009. 
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Figure 11.  Kilograms of Maize Meal, Maize Grain, Wheat Flour, and Rice Affordable 
Per Daily Wage: Maputo, Mozambique, January 1993-December 2008 

 
Source: SIMA. 
 
 
Efforts to establish a system for collecting and disseminating informal wage rate movements 

ments’ ability to monitor trends 

ents of household 
me with food prices. 

aize Meal and Bread Milling Margins Show a Major Decline 

 wheat milling 
 markets after 

he greater 
all-scale milling, 
duce their 

 and maize meal 
e market reforms were implemented in 

the early 1990s (Jayne and Chapoto 2006). Trend-line maize meal prices fell about 30% from 
1994 through 2005 while marketing margins fell by roughly 50%. These declines are driven 
by the informal maize processing and trading systems that arose after the liberalization of 
markets, which have proven less costly than the industrial milling sector and which compete 
effectively against it for low- and middle income consumers. The decline in these marketing 
margins was mainly due to market liberalization. It has conferred major benefits to the 
millions of consumers in these countries. In Zambia, for example, the decline in maize 
milling and retailing margins as shown in Figure 12 have saved urban consumers roughly 
US$ 11 million per year for the past 14 years (Nijhoff et al. 2003).  

over time would be an important step in improving govern
and potential abrupt changes in food affordability among low-income households. An area 
for further research is to determine the extent to which other major compon
expenditures, such as housing and transportation, are correlated over ti
 
 
6.5.  M
 
In most countries in the region (and with two notable exceptions), maize and
margins have declined. This is due to the greater availability of grain in local
the decontrol of maize movement that accompanied market liberalization. T
availability of grain in local markets has encouraged rapid investment in sm
which has exerted competitive pressures on the large commercial mills to re
margins.  
 
Real retail maize meal prices and marketing margins between maize grain
have fallen substantially in Zambia and Kenya since th
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Figure 12.  Lusaka Monthly Retail Maize Grain, Breakfast Meal, and Roller  
Meal Prices (Real), January 1994-January 2009 

 
Source: Agricultural Marketing Information Centre and Central Statistical Office, Zamb
 

ia.  

  
ue and South Africa 
 margins appear 

rs that limit the 
schirley and 

 
emains scarce in 

 the margins of 
ally risen over the past decade (Tschirley and 

Abdula 2007; Traub and Jayne 2008). In both countries, the rising margins appear related to 
highly concentrated maize milling sectors and to regulatory barriers that limit the availability 
of grain for milling in hammer mills during the hungry season.  
 
While inflation-adjusted wheat prices in Zambia have shown no clear trend since the early 
2000s, bread prices have declined dramatically. Consumers in 2009 paid roughly half of the 
price they paid for bread in the 1990s.  (See Figure 13). 
 

Over the same period, real margins have increased in southern Mozambiq
(about a 50% rise in margins in each country). In both countries, the rising
related to highly concentrated maize milling sectors and to regulatory barrie
availability of grain for milling in hammer mills during the hungry season (T
Abdula 2007; Traub and Jayne 2008).  

However, there are two areas of eastern and southern Africa where grain r
local markets, South Africa and southern Mozambique, and not surprisingly
the large millers in these two areas have actu
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Figure 13.  Lusaka Monthly Bread and Wheat Flour Prices (Real), January 1994-
January 2009 

 
Source: Central Statistical Office, Zambia 2009.   

pplies Being 

tailing are largely 
l food prices that have been 

documented in much of the region (Jayne and Chapoto 2006). However, available grain 
n the first 4-6 
sumers can buy 
s dotted 

 competitive and 
s are competing 

, the informal 
rkets means that the 

t this time, the structure of 
the market becomes more concentrated, and the demand for large-scale commercial millers’ 
products jumps up as consumers now can only procure maize meal from this source. 
Consumers end up paying substantially higher prices for staple maize products at this time.  
 
Figure 14 shows the responses of urban consumers to the question “are there times of the year 
in which you would want to buy maize grain in the market but it is not available? Yes/no. If 
yes, what are the most frequent months in which maize grain is unavailable to buy?” The 
harvest in Zambia comes in April/May, and it is evident from Figure 14 that local maize 
supplies in informal markets tend to dry up in the 3-4 months prior to the harvest.  
 
 

Note: NMC = National Milling Corporation. 
 
 
6.6.  Major Food Insecurity Problem Associated with Maize Grain Su
Depleted in Traditional Markets Late in the Season 
 
Rapid investment in medium- and small-scale staple food processing and re
responsible for the reductions in marketing margins and retai

surpluses from the smallholder sector are mostly purchased by traders withi
months after harvest. As long as grain is circulating in informal markets, con
grain and mill it at a neighborhood hammer mill, of which there are thousand
throughout the country. At this time, the structure of the market is highly
milling/retailing margins are low. In any given area, a few large milling firm
against scores of small-scale millers and retailers for consumers’ business.  
 
However, later in the season when maize sales off the farm tend to dwindle
markets become very thinly traded. A scarcity of maize grain in local ma
small- and medium-scale processing sector are unable to operate. A
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Figure 14.  Percentage of Urban Consumers Indicating That Maize Grain Is 
Unavailable to Buy in Local Markets, Four Cities in Zambia, 2007/08 
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lly, once grain is 
 by the larger traders or by the Food Reserve Agency, it generally cannot be 

d in large 
ercial 

nels, including informal 
 large-scale 
 consumers are 

 
ted. In such cases, 
al trading sector 
from 
pplies in large 

tively sidelining the small and medium-
scale processing sector that the poor rely on and which exert competitive pressure on the 
large-scale processing sector to keep their margins down.  
 
There are major opportunities to improve low-income rural and urban households’ access to 
staple food by facilitating the development of informal marketing channels, specifically by 
ensuring informal traders’ access to imported supplies, not just selectively channeling them to 
the large-scale millers. This will ensure greater competition in the milling and retailing stages 
of the food system and drive down the cost of staple food to urban consumers as well as the 
large majority of rural farm households that are buyers of maize.  
 

 
 
Why does this occur? Even when there are adequate maize supplies nationa
purchased
accessed by informal small-scale millers or retailers. Instead, the grain is sol
transaction quantities to commercial millers and other industrial buyers. These comm
maize products are then distributed through a variety of retail chan
channels, but the products are the relatively expensive ones produced by the
milling industry. The less expensive products preferred by most low-income
unavailable.  

During times of regional production shortfalls, these problems are accentua
imports from South Africa or international markets are required. The inform
cannot engage in such contracts. The larger firms that engage in importation 
international markets or from South Africa tend to distribute the imported su
transaction sales to the large millers only, again effec
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Constraints on rural storage also exacerbate the flow of grain out of informal m
contribute to a circuitous flow of grain from surplus-producing farmers in gr
to urban areas, only to be milled by large-scale processors and then re-distr
grain-deficit rural areas in the form of expensive commercially milled m
risks and costs of storage in many areas, grain surpluses tend to be sold 
distributed to urban areas for milling by large-scale firms instead of st
locally. This reflects a variety of disincentives to investment in grain storag
explored later. But the main point to be made here is that the disincentives 
accentuates the outflow of grain from deficit ru

arkets and 
ain deficit areas 

ibuted back to the 
eal. Because of the 
and quickly 

ored for later sale 
e, which are 
for storage 

ral areas early in the season and subsequent 
backflow later in the season, which leads to redundant transport costs and higher food costs 

 

nels16   

cent years. Several 
d distribution 

ars over the 
marginalization of smallholders from participating in them. If supermarkets were able to 

an Africa, and 
g exacting crop 

ility of 

hows, so far, a very 
ngs were probably 

 of retailing…as a 
re supermarkets 

 et al. (2006) 
 produce market in 

ts were made by 
income distribution. They calculate that, to reach a 10% 

o grow 22% per 
mates that 

 2013; this would 
6) also indicate that 

there is “considerable uncertainty about the rate at which the supermarket sector will grow” 

ferring to deal 
 context by considering the 

fact that less than 10% of total horticultural production goes into export markets (even in 
relatively commercialized Kenya). Domestic demand constitutes by far the largest share of 

                                                

for consumers.  

 
6.7.  The Continued Dominance of Traditional Food Retailing Chan
 
The rapid rise of supermarkets in Africa has received great attention in re
recurring themes in this literature concern the difficulties of traditional foo
channels to compete with supermarket-driven supply chains, and fe

capture a significant portion of consumers’ food expenditures in Sub-Sahar
develop procurement channels back to the wholesale or farm level requirin
quality standards, then this would indeed raise major challenges for the viab
smallholder agriculture.17  
 
However, the empirical evidence of supermarket penetration in Africa s
negligible influence. There is now a relative consensus that earlier warni
overstated. Humphrey (2007) concludes that “the extent of transformation
consequence of (supermarket expansion) is overestimated.” In Kenya, whe
had penetrated more than in any SSA country outside South Africa, Tschirley
show that supermarket chains held less than 2% of the national urban fresh
late 2003. Also nearly all fresh produce purchases in these supermarke
consumers in the top 20% of the 
market share in 10 years, supermarket sales of fresh produce would have t
year in real terms. In a cross-country econometric analysis, Traill (2006) esti
Kenyan supermarkets will hold at most a 16% share of total food sales by
correspond to a 4%-5% share of fresh produce. Reardon and Timmer (200

even in Kenya. In most of the rest of SSA, they deemed it “unlikely that…we will see 
supermarket growth for several decades.” 
 
A certain fear over export horticultural channels being captured by firms pre
with larger farms (to the exclusion of smallholders) is also put into

 
16 This section draws from the work of David Tschirley of Michigan State University and colleagues working on 
retail food modernization.  
17 The following quote encapsulates this view:  “Our premise is that supermarkets will continue to spread over 
the (African) region … and thus their requirements will either gradually or rapidly, depending on the country, 
become those faced by the majority of farmers … Understanding those procurement systems … is thus a way of 
predicting what will be the challenges and opportunities facing farmers … in the next 5-10 years” 
(Weatherspoon and Reardon 2003; parentheses and emphasis added). 
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horticultural production and sales, and the domestic market accounted fo
total growth in Kenya’s horticultural production between 1995 and 2004 (T
2006). As shown earlier, fresh fruits and vegetables now account for a larger share of 
smallholder revenue from crop sales than maize. Most of this growth i
due to expansion of the dom

r over 90% of the 
schirley et al. 

n horticultural sales is 
estic market, not export demand. Clearly, the horticultural 

success story in Kenya is driven by rapid growth in local demand and the ability of 

en in the 
ps, and small 

od staples (Muyanga 
18

across all retail 
 roughly 3%.  

ere found to have 
eholds in the 
arket 
monly used by 

all-scale, 
 are heavily dependent on non-

supermarket/informal retail outlets. Could be because these informal retails outlets are able to 
e lower labor costs, 

improve efficiency/lower costs/be more competitive may be preferable to policies aimed at 
promoting supermarkets and other more formal retail channels). 
 
 
Figure 15.  Shares of Consumers’ Expenditures on Staple Food Products by Retailer 

 
 
 
 

 
 
 
 

  
 

                                                

smallholders to supply this market.  
 
The situation is largely the same regarding the major food staples. Again ev
relatively modernized capital of Kenya, Nairobi, small kiosks, informal sho
independent stores accounted for 71% of consumers’ expenditures of fo
et al. 2005).   Local open markets and small millers account for another 13%. The big 
supermarket chains accounted for 17% (Figure 15). Throughout the country, 
consumer food expenditures, the share of supermarkets is estimated to be
 
In four urban centers of Zambia surveyed in 2007 and 2008, supermarkets w
only 5-17% market share for staple foods and are frequented mainly by hous
upper consumption quintiles Figure 16). Retail grocers/general dealers and m
stands/stalls account for ~60% of total value of staple purchases and are com
households across all consumption quintiles (  this shows the staying power of sm
more ‘traditional’ retailers and that urban consumers

keep their prices lower because they are mainly family-owned and so hav
have lower overhead; also intense competition. Policies to help/support these retailers to 

Type, Nairobi, Kenya, 2003 
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Source:  Tegemeo/MSU Urban Consumer Survey 2003. 

informal retailer marketplace small supermarket chain supermarket

 
18 The data used in this study comes from a survey of 542 households in Nairobi’s urban areas and environs. The 
Tegemeo Institute in collaboration with the Central Bureau of Statistics using the CBS’s NASSEP IV frame 
implemented the survey in November/December 2003 to ensure statistical representativeness. 
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Figure 16.  Shares of Consumers’ Expenditures on Staple Food Products by Retailer 
Type, Four Cities of Zambia, 2008 
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There are several important reasons why supermarkets’ share of African co
expenditures will not grow much for the foreseeable future. Although urb
growing rapidly, it is fueled by land constraints and low labor productivity
leading to poverty-driven urbanization. The rapid rise of huge slums in ma
attests to this. Given that at least half of the urban populations are below th
another 40% are not far above it, the vast majority of urban African househol
foreseeable future, have relatively low disposable incomes. Shopping patte
follow distinct patterns all over the developing world (Shaffer et al. 1985). T
value-added goods, in small units, with minimal processing and packaging. They lack easy 

 

nsumer food 
an Africa is 
 in rural areas, 
ny African cities 
e poverty line, and 

ds will, for the 
rns of the poor 

hey buy low 

access to transportation and hence tend to make most of their food expenditures within 
e urban poor’s 

osks and from street 
oods, open 
ins that supply 

b-Saharan Africa for 

m supermarket supply 
- and large-scale farmers supply the 

rams in Africa, 
rican countries. In 

ed in urban areas 
(Tschirley 2007, based on information in Neven and Reardon, 2004). Thus, as stated by 
Tschirley (2007), “while smallholder exclusion from large supermarket supply chains is a 
reality, it cannot now be considered among the top tier of rural policy concerns in this area of 
the world; nor is it likely to become a top tier concern over the next 10-20 years, given 
projected market shares of supermarkets over this time” (p. 3).  
 
In light of this situation, a much greater priority should focus on upgrading the performance 
of urban wholesale and retail marketing systems and facilities on which the vast majority of 
smallholder farmers and consumers are likely to depend for the foreseeable future. Currently, 

walking distance of their homes and work. An unrecognized large share of th
food expenditures is in the form of street food eaten purchased at small ki
vendors. For these reasons, informal corner stores in high-density neighborh
markets, street kiosks, other traditional retail outlets – and the marketing cha
them – will remain the dominant food supply systems in almost all of Su
the foreseeable future.  
 
These findings put into context the fears over smallholder exclusion fro
channels. While issued warnings indicate that medium
overwhelming majority of produce moving through preferred supplier prog
these programs account for an infinitesimal fraction of the food trade in Af
Kenya, this share was less than two-tenths of one percent of all food purchas
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traditional wholesale markets are congested, unsanitary, sometimes unsa
trucks to move in and out smoothly. Squalid conditions add transaction cos
consumer demand for products sold in these markets. More sanitary conditi
modicum of amenities like clean water and toilets would help to solidify thei
future development of the value chain, and with it, a greater chance that stron
effects would benefit local farmers, traders, and as

fe, and difficult for 
ts and reduce 
ons with a 

r position in the 
g multiplier 

sociated local commerce. Public policy and 
inant of how the 

dernization revolve 
inent will be met by 

r traditional 
ents (R&D, 

.), then many 
smallholders will remain commercially viable in grain staples and other food crops, and 

will provide growth linkage effects that support overall economic development and poverty 
reduction. However, if governments continue to under-invest in these productivity-enhancing 
public goods, then international imports are likely to continue to penetrate local urban 
markets. 
 

investment to upgrading traditional wholesale markets will be a major determ
sector evolves, and whether it promotes smallholder interests.  
 
For these reasons, the more salient issues of wholesale and retail food mo
around whether growing food demands of an increasingly urbanized cont
local production or by imports, not whether it will be met by supermarkets o
channels. If smallholders are made more competitive by public goods investm
extension, farmer organization, physical infrastructure for regional trade, etc
more 
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7.  FUTURE WORLD STAPLE FOOD PRICE PROJECTIONS 

rs have raised 
elated not only to 
2008 but also to 

arp declines. This has rendered the outlook for farm and food prices much 

lture called 
nterprises in U.S. 
e world. The 

 129 exogenous 
 population, interest 

e exogenous in the model. The regression equations are based on 
annual data for periods as far back as the 1960s. The model is designed to generate annual 

hile the 
es generate 

 margins over variable 
rket sales but also 
ts in the farm 

s to simulate how 
ter such 
ted lags, which 

rns from livestock 
osts. 

Because the four coarse grains of corn, sorghum, barley, and oats are close competitors, this 
analysis deals mostly with the coarse grain combination. In the U.S., corn represents about 
85% of coarse grain production. Outside the U.S., corn production has recently been about 
60% of total coarse grain output. Because the U.S. has been and is quite prominent in the 
world grain and oilseed sectors, the Gulf and Midwest market prices for grain and the 
oilseeds are the focus of this analysis. These markets are closely correlated to the prices 
received by U.S. farmers. 

                                                

 
Events of the past three years in the global food, energy, and financial secto
legitimate concerns about food security in the developing world. This has r
the dramatic rise in commodity and food prices along with energy into mid 
the subsequent sh
more uncertain than in the past. Key to this uncertainty is the price of energy as indicated by 
the price of crude oil.  
 
The analytical tool for this report is an econometric model of U.S. agricu
AGMOD (Ferris 2005). AGMOD focuses on the major crop and livestock e
agriculture with sectors on coarse grain, wheat, and oilseeds in the rest of th
model is mostly recursive in structure with 952 endogenous variables and
variables. Crude oil prices, consumer incomes, gross domestic products,
rates, and exchange rates ar

projections for a 10-year period. In Figure 17 is a schematic of the model. W
schematic indicates that the consumer price index is exogenous, AGMOD do
consumer price indexes on food.19 
 
A feature of the model is that crop acreages are driven by real gross
costs per acre. As such, the gross margins include not only returns from ma
returns from direct government payments. Price expectations for participan
program relate to prices in the past crop year or the known loan rate which ever is higher. 
Yield expectations are based on trends. In a sense, this formulation attempt
farmers would formulate profit expectations. While the past year prices en
expectations, the supply equations are established using geometric distribu
account for prices received back beyond the previous year. Similarly, retu
enterprises are measured by gross margins per unit of output over feed c
 

 
19 The information used in this paper was almost exclusively from the U.S. Department of Agriculture. Data 
collected by the National Agricultural Statistics Service and the Agricultural Marketing Service, analyzed and 
organized into historic data bases by the Economic Research Service (ERS) were invaluable for this 
presentation. For international commodity statistics, the Production, Supply and Distribution Online of the 
Foreign Agricultural Service was an excellent source. ERS’s International Macroeconomic Data Set not only 
provided historical information for the world but also provided projections used in this study. 
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Figure 17.  Schematic Diagram of AGMOD 
 

ated in AGMOD, the 
 on corn, 
ops plus other 
stablish the 

ovides the 
production forecast, which in turn, establishes the production for the other coarse grains.  

e 
 corn, the price 
s. This latter 

tilization of coarse grains in livestock rations 
from the rapid expansion of the availability of distillers’ dried grain from dry mill ethanol 
plants. 
 
Exports of coarse grain are related to the production and stocks abroad and indexes of real 
trade-weighted dollar exchange rates for the export markets of the selected crops. Similar to 
the process for generating forecasts of acreages, yields and production in the U.S., for foreign 
nations, one equation establishes the acreage for a collection of the major crops based on a 
weighted average of expected returns per hectare; a second allocates acreages to the separate 
crops based on the relative expected returns for each crop.  
 

 
 
As an example of how forecasts of the U.S. farm price of corn are gener
process is as follows. A weighted average of the real gross margins per acre
soybeans, and wheat determines the total harvested acreage of these three cr
coarse grains. Relationships between the gross margins on the major crops e
allocation of their acreages. On corn, multiplying trend yields by acres pr

 
Utilization of coarse grains for feed is a function of normal feeding rates for each of th
major classes of livestock plus an index of livestock prices, the farm price of
of soybean meal and a variable that encompasses the influence of other feed
variable captures the growing influence on the u
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Because variable production costs have not been readily available for the mo
regions, the expected returns variable is real gross returns per hectare. U.S
the calculation. For example, the computation of the real expected returns 
coarse grain in the major grain exporting nations is trend yield times the real U.S. prices of 

del’s foreign 
. prices are used in 
per hectare for 

corn lagged one year times the index of real trade-weighted dollar exchange rates for U.S. 
n). 

s then added for the regions to derive a 
re as follows: 

orting nations of Argentina, Australia and Canada 

 Argentina 
ans 

ion (15) 
rain 

t 

d industrial uses 
nufacturing, and 

nto AGMOD will be 
 subsequent section.  

lture is called a 
ly, subtracting the 

he means to 
riable in 

on annual data 
. This equation incorporated the independent variables 

on, (2) the 
er the market or 

f ending stocks to 
ely related to the 

e ratios and positive to the loan rates. The “adjusted R-squared” on this equation was 
.88, which means that about 88% of the annual variation in corn prices is associated with the 
independent variables. Most significant was the U.S. stock-use ratio. However, the foreign 
stock-use ratio was not statistically significant.  
 
Because corn used for ethanol production has expanded rapidly in recent years, ethanol prices 
have become an additional factor in the corn market. To introduce the ethanol impact into the 
model, the corn price equation includes a “breakeven” price for corn in ethanol production. 
This price is weighted by the relative importance of ethanol utilization compared to corn 
production. 

competitors for corn times 39.368 (the conversion of $/bushel to $/metric to
   
With trend yields, production is forecast. Production i

e foreign nations. The regions and commodities atotal for th
 
Major grain exp
   Coarse grain 
   Wheat 

l andBrazi
   Soybe
European Un
   Coarse g
   Whea
   Oilseeds 
Rest of the World 
   Coarse grain 
   Wheat 
   Oilseeds 
 
Except for the utilization of corn for ethanol in the U.S., the other food an
(high fructose corn syrup, glucose and dextrose, starch, beverage and ma
cereals) are projected in line with past trends. Incorporating ethanol i
explained in a
 
A very useful tabulation generated routinely by major models of U.S. agricu
“balance sheet,” which is nothing more than adding up the items in supp
items in demand, with the net of ending stocks. The balance sheet provides t
calculate the ratio of ending stocks to total utilization, a key independent va
forecasting prices. 
 
On the farm price of corn in AGMOD, the regression equation was based 
from the 1976 crop year through 2007
of: (1) the ratio of ending stocks of coarse grain in the U.S. to annual utilizati
government non-recourse loan rate which has helped to put a floor either und
under the returns per bushel to the participating farmers, and (3) the ratio o
annual utilization in the rest of the world. Corn prices have been negativ
stock-us
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To derive prices on corn at the U.S. Gulf, the price of No. 2 Yellow Cor
of 1976 to 2007 were regressed on the price received by U.S. farmers. An ins
handle autocorrelation was added to the equation, which explained about 98
in the Gulf market price. Another classification of particular interest to devel
white corn, which they strongly prefer over yellow corn for consumption
database from the United States Department of Agriculture’s (USDA) Agric
Service does not have available quotes at the Gulf, but an historical series is
website o

n for the crop years 
trument to 

% of the variation 
oping nations is 

 as food. The 
ultural Marketing 
 included in a 

. Because prices on 
ked and is shown 

n, particularly since 1993. 
n coarse grain 
nd for corn-for- 

o 2007 than before, 
ite corn averaged 27 

e, a trend 
s assumed to be 
hite and yellow 

 
gure 18.  Market Prices on No. 2 Yellow and White Corn at Kansas City, MO ($/Bu) 

 
 
 

f the USDA’s Economic Research Service for Kansas City, MO

 have been closely correlated with yellow cor

 the base for comparison. In this period, the price of wh
cents above yellow corn at Kansas City. That difference increased slightly over tim

equal to the price of yellow corn there plus the price difference between w
corn at Kansas City

No.2 Yellow Corn are also tabulated at Kansas City, a comparison was trac
in Figure 18. 
 
Prices on white corn
Note how much higher white corn prices were during periods of shortfalls i
supplies in the 1970s and early 1980s. This reflects the inelasticity in dema
food versus corn-for-feed. 
 
Because prices on white corn were more in line in the period from 1993 t
that period was

introduced into an equation in which the price of white corn at the Gulf wa
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7.1.  Projections to 2014 

omestic products, 
ernational 

flator (IPD) for Personal Consumption Expenditures of the 
 Bureau of Labor 

ompounded by the 
alternative 
e oil prices. 

 cost” as 
 of Energy (DOE). In the baseline, these crude oil prices 

, and High” 
t of Energy, Energy 

The essence of the 2008 farm bill labeled Food, Conservation, and Energy Act of 2008 is a 

s the weakness of past 
venue support. An examination of the feature 

indicates that it will not affect agricultural projections in a major way. 

 
re 19.  Annual Average Crude O  2000 to 2008 and Projected to  

7 by Futures and the DOE ($/Ba

 
Source: U.S. Department of Energy, Energy Information Administration March 2009. 
 
 

 
7.1.1.  Assumptions and Macroeconomic Projections 
 
Projections of population, U.S. real disposable income, foreign real gross d
and real trade weighted exchange rates were obtained from the USDA’s “Int
Macroeconomic Data Set,” (USDA Economic Research Service 2009). General inflation is 
measured by the Implicit Price De
U.S. Department of Commerce and the Consumer Price Index (CPI) of the
Statistics of the U.S. Department of Labor. 
 
Considering the abnormal uncertainties relative to future energy prices, c
global recession, which began in 2008, both a “baseline” scenario and three 
scenarios are presented in an effort to embrace a wide range in possible crud
Crude oil prices in the projections are for the “composite refiner acquisition
measured by the U.S. Department
were derived from the futures quotes on the New York Mercantile Exchange on February 27, 
2009. The alternative scenarios were based on the DOE’s “Low, Reference
projections of crude oil prices as indicated in Figure 19 (U.S. Departmen
Information Administration March 2009). 
 

continuation of the 2002 farm legislation with the addition of a new provision called the  
RE) program. ACRE addresseAverage Crop Revenue Election (AC

programs, which have provided price but not re
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The projections for the macroeconomic variables are presented in Table
of the data sources and origin of the projections is largely covered in the fo
population in the Former Soviet Union (FSU) nations is expected to remain stable while the 
U.S. population grows at a rated of about 0.85% per year compared to 1.71
foreign nations outside of the FSU. The real per capita disposable income in 
dipping in 2009, is slated to increase slowly over the remainder of the 2009
averaging 1.14% per year. The nations of the FSU are more isolated from the
crisis and are expected to achieve a 4.33% increase annually in real gross
per year. Other foreign nations ar

 15. The explanation 
otnotes. The 

% per year in 
the U.S., after 

 to 2014 period 
 global financial 

 domestic product 
e expected to see an interruption in the long-term increase in 

r year for the 

vious five years; 
 a 25% decline 

 to 4% rate by the end of the period. 
Food price inflation, at 5.5% in 2008, is expected to drop to about 1.0% in 2009 and increase 

 energy, is slated 
tions are based on a 

Interest rates are employed in AGMOD to calculate production costs on corn and to forecast 

change rates 
arkets on corn and soybeans, as shown in Table 15, are expected to remain 

close to the level of 2008, increasing over time for wheat. 
 
 
Table 15.  Macroeconomic Variables for the Baseline (Futures) Scenario, 2005 to 2008 
and Projected to 20141 

 

 
1

Year
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Population
   United States Mil. 296 299 302 305 308 310 313 316 318 321
   Former Soviet Union " 279 278 278 278 278 278 278 278 278 278
   Rest of the World " 5877 5951 6025 6101 6176 6251 6327 6403 6479 6555
Real disposable income 
   per capita in the U.S. 2 2000 $ 27403 28098 28614 28704 27900 28238 28900 29481 30079 30692
Real gross domestic
product per capita
   Former Soviet Union 2005 $ 57 1882 2018 2105 2185 2275 2376 2485 2600 2715
   Rest of the World " 05 432 4 8 485 458 4698 4815 4931

n
 3 1.244 1.273 1.301 1.321 1.345

6 2.209 2.268 2.323 2.364 2.412
2.163 2.209 2.262 2.309 2.345 2.386

72 1.904 1.995 2.067 2.134
2.258 2.309 3 2.401 2.448

Crude oil 5 $/Barrel 50 60 68 94 45 56 61 64 67 69
Interest rates on farm 
   real estate loans 6 Percen

per capita incomes, resuming growth in 2010, and averaging about 1.85% pe
2009 to 2014 period.  
 
Inflation rates remained relatively low in 2009 and below the rates of the pre
this is predicted to continue through 2014. For the CPI on energy, after about
in 2009, the inflation rate is expected to move up to a 3

at about a 2.0% afterward. Core inflation, which is all items except food and
to increase about 1.7% in the 2009 to 2014 period. Of course, these projec
rather nominal increase in crude oil prices in the baseline scenario. 
 

farmland prices. Declines to levels below 5% are indicated in Table 15 for 2009 and 2010 
with increases to over 7% by 2014. Indexes of real trade-weighted dollar ex
related to U.S. m

17
42 4 348 4418 441 4 5

Inflatio
   Implicit Price Deflat 2000=1.000 1.116 1.147 1.177 1.215 1.218

 4 or
nd   Consumer Price I ex

2.15      All Items 1982-84=1.000 1.953 2.016 2.073 2.153
2.029 2.141      Food " 1.907 1.952

      Energy " 1.771 1.969 2.077 2.367 1.790 1.7
      Except Food, Energy " 2.009 2.059 2.107 2.156 2.196 2.36

t 5.91 6.72 6.50 5.57 4.93 4.69 6.51 7.11 7.25 7.48
Indexes of real trade-weighted
$ exchange rates, markets 
   Corn 2005=1.000 1.024 1.021 0.955 0.979 0.973 0.974 0.972 0.978 0.985 0.991
   Soybeans " 1.004 0.976 0.905 0.963 0.965 0.974 0.972 0.977 0.985 0.991
   Wheat " 0.998 0.970 0.898 0.900 0.905 1.008 1.004 1.008 1.015 1.021

1 Data and projections for population, real gross domestic product per capita and dollar exchange rates were based on ERS, USDA's "International 
Macroeconomic Data Set." 2 Data is from the BEA of the U.S. Department of Commerce and projections from USDA's Baseline, 2009. 
3 Deflator for personal consumption expenditures from the BEA of the U.S. Department of Commerce and projected by AGMOD.
4 Data from the BLS of the U.S. Department of Labor projected by AGMOD except for energy prices.
5 Refiner acquisition cost, composite of domestic and import sources as tabulated by the EIA of the U.S. Department of Energy and projected by futures. 
6 Data from the Agricultural Newsletter  of the Federal Reserve Bank of Chicago with projections derived from the USDA's 2009 Baseline.
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7.1.2.  Biofuels 

diesel are the 
ce and Security 
e total RFS 

this, Conventional 
illion gallons in 
t corn ethanol 
 eligible. The 

llion gallon for 2009, increasing to 
a minimum of 1.0 billion gallons by 2012 and beyond. Biomass-Based Diesel is also eligible 

tal for biodiesel 

 addition, RFSs are 
sic Biofuel, the latter 

y 2022. Presumed 
 2014. This 

an Union on 
ption is that waivers 

e maintained at a 
ated in Table 16. 

timated at 9.2 
 with the RFS. 

rived from other feedstock and imports are not analyzed in the paper. 
hanol to be used in 

es designed for 85% 
012 or 2013, 

ll.  Presumed is that 
 possible restriction 

d to 1.8 billion 
 the energy bill mandates. This is based on existing capacity of 

about 2.6 billion gallons and the needed profits to meet the mandate to produce at least 1.0 
billion. Net exports of biodiesel, registering 54% of the domestic biodiesel production in 
2008, will likely be reduced by the anticipated tariff for exports to the European Union. 
 
As for the rest of the world, the projections for biofuels in Table 16 are highly empirical, 
based on trends beginning around the year 2000. The projections for ethanol are only for 
production from corn, plus some wheat, which will be about half of the total – the remainder 
mostly from sugar cane in Brazil. 
 
 

 
The lower bounds for the production of ethanol (from corn starch) and bio
Renewable Fuels Standard (RFS) (mandates) under the Energy Independen
Act of 2007 (EISA). The specifics are somewhat complex, but in essence, th
increases from 9 billion gallons in 2008 to 36 billion gallons in 2022. Of 
Biofuels refers to ethanol derived from cornstarch, which increases from 9 b
2008 to 15 billion gallons in 2012 and remains at that level. Presumed is tha
will fill that RFS, although the classification of Biomass-Based Diesel is also
ACT sets the RFS for this biodiesel classification at 0.5 bi

under the classification of Undifferentiated Advanced Biofuels to bring the to
potential to 4.5 billion gallons by 2017 and 6.0 billion gallons by 2022. 
 
The RFSs can be filled by imports as well as from domestic production. In
prescribed for Advanced Biofuel except Cellulosic Biofuel and Cellulo
increasing from 0.1 billion gallons in 2010 to 5.5 billion by 2017 and 16.0 b
is that EISA and other federal and state legislation will remain intact through
includes the blenders’ tax credits for ethanol and biodiesel and the $.54 per gallon tariff on 
ethanol imports. Anticipated is that a tariff will be imposed by the Europe
biodiesel imports from the U.S. except for Cellulosic Biofuel. The assum
to the RFSs will not be issued and that prices on ethanol and biodiesel will b
level high enough to generate sufficient profits to meet the mandates as indic
 
As shown in Table 16, the projected corn grain based ethanol production, es
billion gallons in 2008, will increase to 14.4 billion gallons by 2014 in line
Additional ethanol de
The Environmental Protection Agency (EPA) permits blends up to 10% et
all gasoline engines. Additional utilization is permitted in flex-fuel vehicl
ethanol blends, but the number of such vehicles is somewhat limited. By 2
estimates are that the availability of ethanol will reach the 10% blend wa
the EPA will have raised the allowable blend to about 15%, removing a
on the demand for ethanol. 
 
Biodiesel production, at an estimated 0.7 billion gallons in 2008, is projecte
gallons in 2014, exceeding
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Table 16.  Variables Related to Biofuels for the Baseline (Futures) Scenario, 2005 to 
2008 and Projected to 2014 

 

The balance sheets for the U.S. and the rest of the world on coarse grains for 2005 to 2008 
crop years and projected to 2014 are presented in Table 17. Harvested corn acreage is 
projected to increase from about 79 million in 2008 to 84 million in 2014 with production 
reaching about 14 billion bushels. Adding sorghum, oats and barley, total coarse grain output 
would be about 367 million metric tons (MT) by 2014. The leveling off of the utilization of 
coarse grain for livestock feed reflects the substitution of distillers’ dried grain (DDG) in 
livestock rations. By 2014, corn processed into ethanol could represent as much as 36% of 
production, nearly reaching the amounts fed to livestock. Exports of coarse grain are 
projected to increase rather slowly, picking up toward the end of the period. 
 

 Year
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Ethanol
Production
   United States
      Mandate for Corn Starch Mil. Gal. NA 4000 4700 9000 10500 12000 12600 13200 13800 14400
      Production " 3904 4884 6500 9224 10500 12000 12600 13200 13800 14400
   Foreign (from corn, wheat) " 2257 3201 3300 4443 4491 5018 5563 6125 6704 7301
Prices, U.S.
   Wholesale gasoline 1 $/Gal. 1.67 1.97 2.18 2.60 1.20 1.51 1.66 1.77 1.86 1.93
   Ethanol 2 " 1.80 2.58 2.24 2.47 1.84 1.89 1.89 1.96 2.01 2.06
   Ethanol, energy based 3 " 1.42 1.62 1.77 2.05 1.04 1.24 1.34 1.41 1.46 1.51
Corn prices, calendar year $/Bu. 1.96 2.28 3.39 4.79 3.88 3.76 3.54 3.37 3.36 3.42
Profits 4
   Ethanol $/Gal. 0.36 1.05 0.40 0.13 -0.03 0.03 0.03 0.12 0.17 0.17
   Ethanol, energy based " -0.02 0.10 -0.07 -0.29 -0.83 -0.62 -0.52 -0.43 -0.38 -0.38
By-products 
   Production
      Corn gluten feed and meal 1000 MT 11327 11049 11350 11738 12832 13048 13145 13227 13302 13363
      Distillers' dried grain " 10002 14430 21226 25161 29095 31047 32455 33859 35260 36658
   Prices

luten feed 5 $/ " 5 1 89 8 84 84 87
luten meal 5 " 336 5 0 363 36 356 356 363

illers' dried grain 6 86 11 7 104 10 99 99 102

Biodi l

Mil. NA N 0 650 80 1000 1000 1000
tion 91 25 0 0 150 1600 1700 1800

73 356 3 8 985 539 5799 6206 6613

e diesel  $/G 2.0 2 1 1.74 1.9 2.02 2.10 2.19
8 2.79 2.85 3.21 4.45 2.94 3.14 3.29 3.39 3.47 3.55

.54 2.69 2.79 2.87 2.95

      Corn g
      Corn g

Ton 6 71 19 99 92 5
269 12 413 36 1

      Dist " 0 152 114 10 1

ese
Production
   Unite  Statesd
      Man Gal. date 
     Produc

NA NA A 50 0
 " 0 496 685 90 120 0

   Foreign " 28 2 707 4020 457 4 2
Prices, U.S.

 7   Wholesal al. 1.74 1 .20 3.00 1.4 0
   Biodiesel
   Biodiesel, energy based 9

"
" 2.60 2.85 3.03 3.76 2.24 2

Feedstock prices, calendar year
   Soybean oil Cents/Lb. 23.8 24.2 35.4 49.8 33.4

 11 
10 36.7 38.8 39.5 39.3 39.6

rease " 15.8 23.7 36.5 23.0 24.9 25.6 25.6 25.4 25.6 26.2

4 -0.01 0.02 0.10 0.14
-0.61 -0.58 -0.50 -0.46

al. 0.92 0.32 -0.41 1.92 0.09 0.34 0.43 .53 0.57 0.59

1 

   White g
Profits 4
   Soybean oil $/Gal. 0.42 0.40 -0.05 -0.04 0.00 0.0

 al. 0.12 0.29 -0.40 -0.79 -0.70 -0.56   Soybean oil, energy based $/G
$/G    White grease 0

All gasoline, refiner prices for resale (DOE) 2 F.O.B., Omaha, NE
3 Assumes that ethanol is priced at its energy value relative to gasoline plus the blenders' tax credit.  This would be two-thirds of the retail gasoline prices
plus 45 cents translated back to the wholesale level. 

n, and a nominal returnon investment for a new 50 million gallon ethanol or a 10 million gallon

5 6 7 

4 Costs include feedstock, direct processing, depreciatio
biodiesel plant.

 
 
7.1.3.  Maize and other Coarse Grains 
 

Illinois points (ERS, USDA) Lawrenceburg, IN (ERS, USDA) No. 2 refiner prices for resale (DOE).
8 Upper Midwest (Jacobsen Publishing Company). 
9 Assumes that biodiesel is priced at its energy value relative to petroleum diesel plus the blenders' tax credit.  This would be 9
prices plus $1.00 translated back to the wholesale level. 
10 Crude, Decatur, IL. 11 

 

2 percent of the retal diesel
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Ending stocks should remain at amounts which might be termed barely ade
about in line with the past 20 years (16% of total utilization), carryovers a
below the past 20 years. Stock levels and ethanol prices should support cor
those prevalent prior to 2007, averaging between $3.30 and $3.80 per bushel
inflation, particularly with energy prices, vari

quate.  While 
broad will be well 
n prices above 

. With general 
able costs will average about $260 per acre, 

about $80 above the previous decade. Even so, gross margins over variable costs per acre will 

ut 275 million 
d yields, production 

e utilization of 
in the utilization for food. Utilization 

of coarse grains for ethanol production is assumed to nearly double by 2014 but will 
terms of percent 

lization and remain well below the average of the past 20 years. 
 
 
Table 17.  Coarse Grain in the U.S. and Rest of the World, 2005 to 2008 and Projections 
to 2014 

 
 
 

 Year
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

United States
Corn

hold at an elevated level in both nominal and real terms. 
 
Area in coarse grain is also slated to expand in the rest of the world from abo
hectares in 2008 to 287 million in 2014, a 5% increase. With increase
could reach 831 million MT, more than a 7% increase. A 15% increase in th
coarse grain for feed will be partly offset by a reduction 

represent only about half of U.S. output. Ending stocks would edge lower in 
of uti

Harvested acreage Mil. Acres 75.1 70.6 86.5 78.6 79.6 81.6 82.9 83.0 83.3 83.7
Yield Bu./Acre 148 149 151 154 155 157 159 161 164 166
Production Mil. Bu. 11114 10531 13038 12101 12321 12817 13199 13397 13632 13889
Coarse grain
Production Mil. MT 299 280 350 326 330 345 354 358 362 367
Utilization
   Feed " 163 148 158 144 141 139 142 143 143 144
   Ethanol " 41 54 76 91 106 2 122 126 131

stic " 41 41 40 40 38 38 38 38 38 38
" 0 58 70 9 50 52 59 67

l " 5 301 352 3 8 354 367 379
g stocks " 5 36 45 5 4 64 70 69 60

rn

11 117
   Other dome

ports   Ex 6 48 53 4
   Tota 30 03 337 33 347
Endin 5 0 45 5
Co
   Far

o
m price $/Bu 0 4.20 3. 0 38 3.34 3.39 3.52

an rate " 5 .95 1.95 1. 5 .95 1.95 1.95 1.95
 price " 3 2.63 2. 3 63 2.63 2.63 2.63

   Variable costs $/Acre 186 206 230 301 245 239 247 259 273 288
1 

$/Acre 164 272 428 324 375 356 321 311 313 327

orld
Mi 7 272 277 2 3 285 286 287

Mil. MT 679 708 729 774 754 778 793 805 818 831

Mil. M 2 487 496 502 5 1 549 563 578
" 4 286 289 3 0 266 269 272
" 8 36 37 1 56 60 65 70

803 813 823 844  873 895
Ending stocks " 110 102 112 129 121 122 119  115 116

Corn Prices and
Determining Factors

Corn prices at the Gul

. 2.0 3.04 90 3.81 3.6 3.
   L 1.9 1 95 1.95 1.9 1
   Target 2.6 2.63 63 2.63 2.6 2.

   Gross margin

  of WRest
sHectare l. 26 73 279 28 285

Production
Utilization
   Feed T 47 09 52 535
   Food
   Ethanol

27
2

00
47

257
47

26
5

263

   Total " 746 772 785 859
114

f
   No. 2 Yellow $/Bu. 2.69 3.94 5.53 4.38 4.29 4.08 3.86 3.85 3.93 4.11
   No. 2 White

2
" 2.82 4.70 5.77 4.80 4.64 4.43 4.22 4.22 4.31 4.50

Ending stocks as a % 
      of utilization
   U.S. % 18 12 13 16 13 16 18 20 19 16
   Rest of world % 15 13 14 16 15 15 14 13 13 13
Ethanol price3 

$/Gal. 1.80 2.58 2.24 2.47 1.84 1.89 1.89 1.96 2.01 2.06

1 
Over variable costs 

2 
Derived from prices at Kansas City, MO

3 
F.O.B. Omaha, NE.
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In the bottom section of Table 17 are posted the two corn markets at the 
the variables which directly relate to the determination of the prices – endin
U.S. and the rest of the world (as a percent of utilization) and ethanol prices.
ending stocks are the result of many other determining factors. For 2009 to 2
No. 2 Yellow C

U.S. Gulf along with 
g stock in the 
 Of course, 
014, the price of 

orn is projected to average about 50 cents per bushel over the U.S. average 
farm price and No. 2 White Corn is projected to average about 35 cents over the price of No. 

so important for 
etable 

rapidly expanding use of vegetable oils for biodiesel production; and (3) oilseeds are 
n addition, the by-
ents and substitutes 

In Table 18, the major variables for the soybean oil complex are projected to 2014. In the 
ber of acres. 
expansion of 
ls in 2005 and 

2006 to 7 to 9% of the forecast period, about the same as in the previous 20 years. 

U.S. farm prices are expected to range in the low $9 to $10 level with stocks around 5 to 7% 
of utilization. Growth in demand for soybean oil as both a food and for biodiesel production 
will still leave room for exports to supply a rapidly expanding demand in the rest of the world 
 
 
Table 18.  Soybeans and Products, 2005 to 2008 and Projections to 2014 

 

 Yea

2 yellow at the Gulf. 
 
 
7.1.4.  Soybeans and Soybean Products 
 
The soybean complex in the U.S. and oilseeds in the rest of the world are 
analyzing coarse grains because: (1) not only are the consumers turning more to veg
oils in their diets in the developed world but also in the developing nations as well; (2) of the 

competition for areas in the U.S. and rest of the world for coarse grains. I
products of oilseed crushing are high protein feeds that are both complem
for energy feeds such as corn in livestock rations. 
 

competition for land, soybeans and corn both expand by about the same num
With increasing yields, production increases to about 3.6 billion bushels, an 
over 20% between 2008 and 2014. Carryover drops from relatively high leve

 

r
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Soybeans
Harvested acreage Mil. A. 71.3 74.6 64.1 74.6 74.3 75.0 76.4 78.6 80.0 80.8
Yield Bu/Acre 43.0 42.9 41.7 39.6 42.8 43.2 43.6 44.0 44.4 44.8
Production Mil. Bu. 3063 3197 2677 2959 3181 3242 3332 3460 3553 3619
Crush " 1739 1808 1801 1650 1899 2052 2131 2181 2224 2258

" 16 11 1 8 56 1070 1145 1193
ocks " 205 210 268 179 231 257 267
of Use % 19 7 7 9 6 5 7 7 7
e $/Bu. 43 9.20 9. 0 20 9.04 9.05 9.16

s $/Acr 97 106 13 4 135 142 149
Gross margin1 $/Acre 165 191 327 246 279 287 285 276 273 275

Exports 940 11 1161 50 066 110 10
Ending st 449 574 192
   as a % 

rm pric
16

5.66Fa 6. 10.10 00 9.2 9.
Variable cost e 90 0 120 12 129

Soybean oil
Production Mil. Lbs. 20387 20489 20568 18810 21623 23397 24327 24923 25452 25865
Utilization
   Biodiesel " 1555 2762 2981 3200 4861 6157 6805 7237 7669 7994
   Other " 16404 15813 15346 14700 14913 15028 15063 15186 15243 15292
Imports " 35 37 65 50 50 50 50 50 50 50
Exports " 1153 1877 2908 1500 2000 2012 2287 2378 2480 2522
Price, Decatur, IL2 

Cents/Lb. 23.4 31.0 52.0 32.5 36.1 38.5 39.6 39.3 39.5 40.0
Soybean meal 
Production Mil. Tons 41 43 42 39 42 45 47 48 49 50
Feed utilization " 33 34 33 31 32 32 32 33 34 34
Exports " 8 9 9 8 10 14 15 15 16 15
Price, Decatur, IL

3 
$/Ton 174 205 336 280 280 279 273 266 266 271

1 Gross margins over variable costs 2  Crude, degummed 3 48 percent protein 4 Corn Belt states.
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for the same purposes. Prices on soybean oil, at over 50 cents per pound, 
biodiesel industry in 2007. Into the forecast per

hurt the U.S. 
iod, prices are expected to moderate to the 

s livestock 
y case soybean 
mpetes with 

eal. With 
expanding supplies of both soybean meal and DDG, exports of both basically protein feeds 
will continue to expand. The availability of these protein feeds will tend to keep prices on 

eal in check over the 2009 to 2014 period. 

e for acreages with corn in the Midwest than is soybeans. In 
owever, acreage 

 indicated in 
 million acre level for 

th in the U.S. 
ar. For the U.S.,  

eat utilization for domestic use and export is projected to increase about 15% 
between 2008 and 2014 leaving ending stocks ranging between 20 and 23% of utilization. 

e low side. For 

 to be near 
lies based on variability of annual 

production. 
 

ss margins are expected to drop from the elevated 
n, the market prices 

inter wheat at Gulf 
 prices. The hard 

 the soft wheats are for pastry foods (Table 19).  
 
 
7.1.6.  Fertilizer Prices and Variable Costs Per Acre 
 
Besides prices on fuels as indicated in Table 16, farmers also face volatility in prices and 
costs on fertilizer. This is illustrated in Figure 20 on the principal forms – anhydrous 
ammonia, super-phosphate (44-46 %), and potassium chloride (60 %) (USDA, ERS U.S. 
Fertilizer Use and Price 2009). 
 
 
 
 
 

mid 30 cent levels before rising to about 40 cents by 2014. 
 
For most years in the past, soybeans were crushed more for their meal a
supplemental feeds and less for oil. This has changed somewhat, but in an
meal remains as an important part of the soybean complex. Just as DDG co
feeding coarse grain, it also competes with high protein feeds such as soybean m

soybean m
 
 
7.1.5.  Wheat 
 
Wheat is much less competitiv
fact, very little wheat is grown in the central Corn Belt such as in Iowa. H
does shift among these crops based on gross margins over variable costs. As
Table 6, wheat acreage is expected to drop in 2009 but return to the 55
the remainder of the projection period. 
 
Wheat used as feed tends to be a balancing mechanism with coarse grains bo
and in the rest of the world as observed by the sharp changes from year to ye
total wh

This compares with 26% for the previous 20 years, so the ratio is a bit on th
the rest of the world, the ending stock to utilization ratio at 17 to 21% compares with 27% for 
the previous 20 years. In conclusion, world carryovers of wheat are expected
“pipeline” amounts – levels needed to assure adequate supp

As with corn and soybeans, prices and gro
levels of 2007 and 2008 but hold above the previous period. As with cor
on No. 2 Hard Red Winter wheat (ordinary protein) and No. 2 Soft Red W
ports in Louisiana, as shown in Table 18, are highly correlated with farm
wheats are for bread, and
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Table 19.  Wheat in the U.S. and Rest of the World, 2005 to 2008 and Projections to 
2014

 

es of major crops in the 
fits. Between 

sed by about 
the collection of 

 double two 
ed inputs in the 

 the total energy used to 
is the main input 
ll nitrogen 
s for phosphate 

es in 2008 “reflects low 
inventories and the inability of the U.S. fertilizer industry to quickly adjust to surging demand 
or sharp declines in international supply” (Huang 2009). The U.S. has increasingly become 
dependent on imports of nitrogen and potash to meet domestic demand. 
 
With the decline in energy prices, particularly natural gas, and with lower commodity prices,  
fertilizer prices are expected to average much lower than in 2008 with nitrogen prices holding 
above levels prior to 2006 (Table 20). Fertilizer prices are in terms of the nutrients rather than 
in short tons (2000 pounds) for the major carriers as shown in Figure 20. 
 
 
 

 Year
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

United States
Harvested acreage Mil. Acres 50.1 46.8 51.0 55.7 52.5 55.9 55.7 55.5 55.0 54.8
Yield Bu./Acre 42 39 40 45 43 43 44 44 44 44
Production Mil. Bu. 2105 1808 2051 2500 2252 2415 2426 2434 2428 2438
Utilization
   Food " 915 938 947 950 968 976 984 992 1000 1008
   Feed, residual " 160 117 15 230 215 265 235 234 238 235
   Exports " 1003 908 1264 1000 1178 1193 1205 1208 1232 1242
   Total " 2155 2049 2378 2216 2442 2514 2504 2514 2550 2565
Ending stocks " 571 456 306 655 555 547 559 569 537 500
   as a % of use % 26 22 13 30 23 22 22 23 21 20
Farm price $/Bu. 3.42 4.26 6.48 6.70 5.19 5.39 5.11 4.90 5.00 5.15
Variable costs $/Acre 79 85 93 121 93 88 89 91 93 95
Gross margin1 " 79 95 182 195 148 163 151 141 146 151
Market prices, Gulf

 
 
Contributing to the rise in fertilizer prices were the expanded acreag
U.S., higher commodity prices and the expectation for much higher farm pro
2006 and 2008, acreages of major grain and oilseed crops in the U.S. increa
10%. In the spring of 2008, expected gross margins over variable costs for 
coarse grain, wheat, and soybeans, as measured by AGMOD, were more than
years earlier. The rising prices in recent years can be traced to energy relat
manufacture and transportation of fertilizer. About 74% of
manufacture fertilizers comes from natural gas (Twaddle 1982). Natural gas 
to produce ammonia, which in turn is the major input in the manufacture of a
fertilizers. Higher crude oil and electricity prices also impact production cost
and potash fertilizers. In addition, the spike in fertilizer pric

   Hard Red Winter $/MT 204 340 274 248 236 242 250
oft Red Winte

168 252 262
r   S " 8 171 310 2 9 215 220 228

st of World
Mil. 8 193 197 194 2 204 203 203

Production Mil. MT 564 547 555 615 594 596 606 613 617 623

   Food Mil. MT 486 483 496 501 508 514 520  533 539
   Feed " 107 103 94 117 118 117 119 123 128 132
   Total " 593 586 590 618 625 631 639 645 653 658

121 117 114
 19 18 17

13 10 230 23 226

Re
Hectares 19 204 20 203

Utilization
527

Ending stocks " 132 115 111 132 130 126 123
   as a % of use % 22 20 19 21 21 20 19

1 Over variable costs. 
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Figure 20.  U.S. Farm Prices on Anhydrous Ammonia (AA), Super-Phosphate (SPH)  
and Potassium Chloride (POT) in $/Ton 
 

 
short and long run, 
hat reason, as 
e (Futures) were 
rence projections by 

ergy were substantially 

 biofuel operations 
 in the Baseline 

alternative, 
aseline and 

biodiesel was assumed to increase 50 to 55%. Secondly, the price margins for ethanol and 
biodiesel over the energy based prices were reduced and the blenders’ tax credit was 
eliminated by the end of the forecast period in the High alternative. For these reasons, the 
impact of these higher scenarios on corn and other prices is somewhat muted.  
 
To provide a perspective on the effects of the alternative crude oil prices relative to the 
Baseline, key variables were selected which would affect the outlook for food prices in the 
five African nations. The comparisons can be viewed in Tables 23 and 24. With prices on #2 
white corn as a relevant classification for the developing nations, the projected prices in 2014 

Source: USDA ERS 2009. 
 
 
7.2.  Alternative Scenarios for Selected Price Variables to 2014 

In recent years, the most glaring errors in macroeconomic forecasts, both 
have been projections on energy prices centered on crude oil prices. For t
mentioned earlier in this paper, alternative crude oil prices to the Baselin
introduced into AGMOD as pictured in Figure 18. The High and the Refe
the Energy Information Administration of the U.S. Department of En
above the Baseline. 
 
In initial runs of AGMOD with the higher crude oil prices, profits from
would trigger expansions in biofuel production beyond the levels assumed
analysis. Two adjustments were made. Under the DOE Reference and High 
ethanol production in 1999 to 2014 was assumed to increase 8-9% over the B
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range from $4.34 per bushel in the DOE Low scenario to $5.68 in the DOE High scenario, 

5 per short ton in 
the DOE Low scenario to $340 in the DOE High scenario, compared to $250 in the Baseline. 

n the Baseline. 

g with natural gas 
 $1.46 to 

93. Similarly, the 
and $5.00 per gallon 

ral gas, from $5.84 per 1000 
 major risks to be 

5 would 
. 

oduction costs, 
red by natural gas prices but also the level of farm prices and returns on crops. As stated 

earlier, the outlook for the U.S. grain and oilseed market is a global outlook. As crude oil 
 impact of the ever-

 supply, demand and the efforts of government policies to achieve reasonable 
stability. 
 
 
Table 20.  U.S. Fertilizer Prices and Variable Costs of Production for Corn, Soybeans 
and Wheat 

 
Source: USDA, ERS 2009.  
  
 

 
1

Year
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Fertilizer prices in terms
   of nutrients
   Nitrogen $/pound 0.25 0.32 0.32 0.48 0.32 0.29 0.30 0.31 0.32 0.33
   Phosphate " 0.33 0.36 0.46 0.55 0.50 0.31 0.28 0.29 0.30 0.31
   Potash " 0.20 0.23 0.23 0.28 0.26 0.17 0.15 0.14 0.14 0.14
Variable costs per acre
   Corn

Seed $/Acre 40 44 49 62 67 74 82 91 101 113
zer, lime " 80 94 14 75 76 78 80

ls " 24 25 2 27 27 27 27
lube, electricit " 7 29 31 4 33 35 36 38

compared to $4.50 in the Baseline. 
 
Similarly, prices on #2 Hard Red Winter wheat in 2014 ranged between $23

On soybean oil, the range was from 38 to 49 cents per pound with 40 cents i
 
The impact of crude oil prices on wholesale gasoline and diesel prices alon
is delineated in Table 22. By 2014, the wholesale gasoline price will range from
$3.28 per gallon depending on crude oil prices, with the Baseline at $1.
prices on wholesale diesel would be expected to range between $1.68 
with the Baseline at $2.19. The wide range on prices of natu
cubic feet in the DOE Low scenario to $13.80 in the High, reflects the
encountered in the petroleum and biofuels markets. For the Baseline, the $7.0
represent a rather conservative projection, near the levels of 2005 to 2007
 
The range in fertilizer prices in 2014 reflects both the projections on pr
trigge

prices are the great imponderable, the use of scenarios helps to capture the
changing

      
      Fertili 69 0 95 77
      Chemica 23 6 27 27

y 2 3 26 31      Fuel, 
      Other " 7 30 31 2 30 30 30 30

otal " 6 206 230 30 9 247 259 273 288
ybeans

      Seed $/Acre 33 34 38 49 52 56 61 65 71 76
      Fertilizer, lime " 10 11 14 24 21 17 15 14 14 13

" 14 14 15 16 16 17 17 17 17 18
" 14 16 17 20 10 13 14 16 17 18

      Othe

2 9 30 30
1 245 23      

   So
T 18

      Chemicals
      Fuel, lube, electricity 

r " 20 22 22 20 21 22 22 23 23 24
      Total " 90 97 106 130 120 124 129 135 142 149
   Wheat
      Seed $/Acre 8 8 10 12 13 11 11 11 10 11
      Fertilizer, lime " 26 28 33 51 33 28 27 28 29 30
      Chemicals " 9 9 9 10 9 10 10 10 10 11
      Fuel, lube, electricity " 16 18 19 27 15 17 18 18 19 19
      Other " 20 21 22 22 22 23 23 24 24 25
      Total " 79 85 93 121 93 88 89 91 93 95

1 
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Table 21.  Key U.S. Crop Price Variables in Four Scenarios for World Food Security 
Based on Alternative Crude Oil Prices, 2009 to 2014 

 
Ferris, J. 2009.  

 Year
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Baseline (Futures) 
   Crude oil prices $/Barrel 50 60 68 94 45 56 61 64 67 69
   Corn, Gulf
      #2 Yellow $/Bu. 2.69 3.94 5.53 4.38 4.29 4.08 3.86 3.85 3.93 4.11
      #2 White " 2.82 4.70 5.77 4.80 4.64 4.43 4.22 4.22 4.31 4.50
   Wheat, Gulf
      #2 Hard Red Winter $/MT 168 204 340 274 252 262 248 236 242 250
      #2 Soft Red Winter " 138 171 310 210 230 239 226 215 220 228
   Soybean oil, Decatur, IL Cents/Lb. 23.4 31.0 52.0 32.5 36.1 38.5 39.6 39.3 39.5 40.0
DOE Low 
   Crude oil prices $/Barrel 50 60 68 94 59 56 55 53 52 53
   Corn, Gulf
      #2 Yellow $/Bu. 2.69 3.94 5.53 4.38 4.37 4.09 3.86 3.75 3.77 3.96
      #2 White " 2.82 4.70 5.77 4.80 4.72 4.44 4.22 4.12 4.14 4.34
   Wheat, Gulf
      #2 Hard Red Winter $/MT 168 204 340 274 256 268 246 232 230 235

oft Red Winte      #2 S r " 138 171 310 210 233 245 224 212 209 214
ecatur Cents .4 31.0 52. 3 .3 38.6 37.9 37.7 38.1

$/Ba 50 60 6 79 89 100 105 115

   Soybean oil, D , IL /Lb. 23 0 2.5 35.5 37
DOE Reference
   Crude oil prices rrel 8 94 59
   Corn, Gulf
      #2 Yellow $/Bu 3.94 5.53 4. 4.24 4.41 4.23 4.71

hite " 82 4.70 5.7 4 54 4.61 4.79 4.62 5.11
t, Gul

. 2.69 38 4.37 4.18
      #2 W 2. 7 .80 4.72 4.
   Whea f
      #2 Hard Red Winter $/MT 168 204 340 274 256 274 266 276 285 276

inte      #2 Soft Red W r " 38 171 31 50 242 252 260 251
at ent .4 31.0 52 3 .5 42.4 43.9 44.5 43.7

ces $/Barrel 50 60 68 94 59 90 106 123 137 160

1 0 210 233 2
   Soybean oil, Dec
DOE High

ur, IL C s/Lb. 23 .0 2.5 38.3 42

   Crude oil pri
   Corn, Gulf
      #2 Yellow $/Bu. 2.69 3.94 5.53 4.38 4.37 4.53 4.15 4.26 4.77 5.26
      #2 White " 2.82 4.70 5.77 4.80 4.72 4.89 4.53 4.65 5.17 5.68
   Wheat, Gulf
      #2 Hard Red Winter $/MT 168 204 340 274 256 282 289 264 293 340
      #2 Soft Red Winter " 138 171 310 210 233 257 263 241 267 310
   Soybean oil, Decatur, IL Cents/Lb. 23.4 31.0 52.0 32.5 37.3 43.2 42.1 44.5 44.2 48.8
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Table 22.  Key U.S. Crop Price Variables in Four Scenarios for World Food Security 
Based on Alternative Crude Oil Prices, 2009 TO 2014 

 
Ferris, J. 2009.  
 
 
  
 

 Year
Item Unit 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Baseline (Futures) 
   Crude oil prices $/Barrel 50 60 68 94 45 56 61 64 67 69
   Corn, Gulf
      #2 Yellow $/Bu. 2.69 3.94 5.53 4.38 4.29 4.08 3.86 3.85 3.93 4.11
      #2 White " 2.82 4.70 5.77 4.80 4.64 4.43 4.22 4.22 4.31 4.50
   Wheat, Gulf
      #2 Hard Red Winter $/MT 168 204 340 274 252 262 248 236 242 250
      #2 Soft Red Winter " 138 171 310 210 230 239 226 215 220 228
   Soybean oil, Decatur, IL Cents/Lb. 23.4 31.0 52.0 32.5 36.1 38.5 39.6 39.3 39.5 40.0
DOE Low 
   Crude oil prices $/Barrel 50 60 68 94 59 56 55 53 52 53
   Corn, Gulf
      #2 Yellow $/Bu. 2.69 3.94 5.53 4.38 4.37 4.09 3.86 3.75 3.77 3.96
      #2 White " 2.82 4.70 5.77 4.80 4.72 4.44 4.22 4.12 4.14 4.34
   Wheat, Gulf
      #2 Hard Red Winter $/MT 168 204 340 274 256 268 246 232 230 235

oft Red Winte      #2 S r " 138 171 310 210 233 245 224 212 209 214
ecatur Cents .4 31.0 52. 3 .3 38.6 37.9 37.7 38.1

$/Ba 50 60 6 79 89 100 105 115

   Soybean oil, D , IL /Lb. 23 0 2.5 35.5 37
DOE Reference
   Crude oil prices rrel 8 94 59
   Corn, Gulf
      #2 Yellow $/Bu 3.94 5.53 4. 4.24 4.41 4.23 4.71

hite " 82 4.70 5.7 4 54 4.61 4.79 4.62 5.11
t, Gul

. 2.69 38 4.37 4.18
      #2 W 2. 7 .80 4.72 4.
   Whea f
      #2 Hard Red Winter $/MT 168 204 340 274 256 274 266 276 285 276

inte      #2 Soft Red W r " 38 171 31 50 242 252 260 251
at ent .4 31.0 52 3 .5 42.4 43.9 44.5 43.7

ces $/Barrel 50 60 68 94 59 90 106 123 137 160

1 0 210 233 2
   Soybean oil, Dec
DOE High

ur, IL C s/Lb. 23 .0 2.5 38.3 42

   Crude oil pri
   Corn, Gulf
      #2 Yellow $/Bu. 2.69 3.94 5.53 4.38 4.37 4.53 4.15 4.26 4.77 5.26
      #2 White " 2.82 4.70 5.77 4.80 4.72 4.89 4.53 4.65 5.17 5.68
   Wheat, Gulf
      #2 Hard Red Winter $/MT 168 204 340 274 256 282 289 264 293 340
      #2 Soft Red Winter " 138 171 310 210 233 257 263 241 267 310
   Soybean oil, Decatur, IL Cents/Lb. 23.4 31.0 52.0 32.5 37.3 43.2 42.1 44.5 44.2 48.8

 90



 

 91

GRAMS TO 
ANSION  

 approaches to 
ion inputs by small 

i) piloting and 
consistent with 

em, while retaining 

tar i) strategic reserves are more interventionist policies that would need to be 
applied with great care and be accompanied by specific safeguards to ensure ‘arms length’ 

ial contract that 
sure and/or to 

used to smooth variable income flows and allow consumption to remain relatively stable over 
plex example is a weather derivative that can be bought for a fee and pays 

d normal range. Some 

 of negative 
duce risks per se 

hocks after they 
 sales of assets that 

olpin 1993; 

 up surplus production and stabilize output 
prices depends on crucially on trader finance. Wholesale traders are the main source of 

, assemblers’ 
wholesaling 
e ability to re-

oned earlier, such 
a coordinated is unlikely to develop in a policy environment that is unpredictable with regard 

d location of marketing board operations and 
prices, prices at which stocks are released onto markets, etc. 

 
All food sector participants should benefit from reliable access to credit at reasonable terms. 
Many of the more sophisticated risk management instruments discussed below rely on credit 
markets to be able to function effectively. For example, it is unlikely that individuals or firms 
will be able to purchase insurance or trade futures contracts without good access to credit at 
reasonable interest rates. Credit markets therefore provide the foundation for a market-based 

                                                

8.  EXPERIENCES WITH SPECIFIC INTERVENTIONS AND PRO
DEFEND OUTPUT PRICE INCENTIVES IN THE FACE OF SUPPLY EXP

 
This section examines the literature on specific marketing interventions and
encourage the sustained adoption of productivity-enhancing green revolut
farmers. Three are potential types of such policy responses. The first type – (
facilitating the adoption of market-based risk management instruments – is 
creating space for private markets and transitioning to a market-based syst
an important public goods provisioning role for governments. The second two—(ii) variable 

iffs and (ii

rule-based management. 
 

 
8.1.  Market-Based Risk Management Instruments20 

 
A market-based risk management instrument is any freely exchanged financ
allows parties on one or both sides of the exchange to reduce their risk expo
alleviate its consequences. A simple example is a loan obtained through a bank that can be 

time. A more com
off when an objectively measured rainfall index falls outside a specifie
of the major instruments are now discussed in more detail. 

 
 
8.1.1.  Credit Markets  

 
Credit markets allow borrowing to maintain consumption levels in the face
income shocks. This is an ex-post coping mechanism because it does not re
but helps individuals or firms to cope with the consequences of negative s
have occurred. Access to credit markets can also reduce or delay distress
are often detrimental to long-run productivity and growth (Rozensweig and W
Morduch 1995; Townsend 1995).   

 
More broadly, marketing systems’ ability to mop

finance for assemblers (smaller traders) that buy directly from farmers. Thus
ability to go deep into rural areas to pull out surpluses quickly depends on a 
system that has the incentives to pass along credit to agent assemblers and th
distribute those surpluses through long-distance trade and storage. As menti

to export bans, import tariff rates, the volume an

 
20 Much of this section draws from Byerlee, Jayne, and Myers (2006).  



 

approach to risk management. Without available and effective credit marke
see how more sophisticated instruments are going to be successful in man
risks, except perhaps for the largest firms and public agencies that can a
credit markets. Policy approaches to facilitating development 

ts it is difficult to 
aging food sector 

ccess international 
of rural credit markets are 

discussed in detail in World Bank (2005) and are not addressed further here. 

 

storage, as well as 
proving the 

 1996; Coulter and 
ts to deposit a 

se, where it can be pooled 
s evidence of location 

e sold or used as 
arehouse. 

ey give 
fiable collateral 

ell as provide 
 provides farmers 

 times of the year rather than strictly at 
a diversification 
n in seasonal price 

ble warehouse 
s and can be an 

nd the world to 
ded commodities. 

e systems must: (i) have an effective system of grades and standards in 

ht to ensure the 
g industry for 

can countries. The 
 receipt system in 

 pilot schemes for 

is could add 
e the efficiency, 
agencies and food 

f agencies may also participate in and use the systems. Nevertheless, warehouse receipt 
systems, and other means of improving private storage capacity and access to credit, should 
be viewed as long-run investments in institutional capacity building and are unlikely to 
provide immediate relief for problems caused by short-run price instability and food 
insecurity. Furthermore, there are several preconditions that need to be satisfied before 
warehouse receipt systems can be successful. There needs to be an effective system of grades 
and standards, there must be compelling reasons for a range of different stakeholders to 
participate, and above all, there must be a regulatory system of high integrity that is trusted 
by all participants. Government has an important role to play in ensuring the integrity of the 
system.

 

8.1.2.  Warehouse Receipt Systems 
 

Warehouse receipt systems offer another alternative for facilitating private 
helping farmers and traders get better access to formal credit markets and im
efficiency of the food marketing system in general (Lacroix and Varangis
Onumah 2002; Coulter 2005). A warehouse receipt system allows participan
stated amount of a specified quality of a commodity into a warehou
with other grain of similar quality. A receipt is issued to the owner a
and ownership. The receipt then becomes a negotiable instrument that can b
collateral for a loan, backed by the claim to the commodity held in the w
 
Warehouse receipts facilitate risk management in three main ways. First, th
participants better access to formal credit markets by providing reliable, veri
for loans. This could allow consumption smoothing in times of stress, as w
investment funds and reduce distress sales of assets. Second, the system
with the flexibility to market their crop at different
harvest when prices are usually the lowest. This allows risk management vi
of sales across time and, when widely adopted, can contribute to a reductio
variability (Lai, Myers, and Hanson 2003). Third, a well structured and relia
receipts system acts like a clearinghouse that enforces ownership claim
impartial third party that guarantees performance on contracts. 

 
Warehouse receipts are already widely used in grain marketing systems arou
provide secure collateral for credit and as an instrument for delivering tra
To be successful, thes
place; (ii) have sufficient trust, integrity, and quality control that there is essentially no 
default risk in using them; and (iii) have regulatory procedures and oversig
integrity of the system. South Africa has developed a substantial warehousin
agriculture but such services are in very short supply in other southern Afri
only systems in this region outside of South Africa are the grain warehouse
Zambia (see Box 1), a system for coffee in Tanzania, and few localized
grain in Uganda and Kenya. 
 
If models like those in Zambia can grow and be replicated elsewhere, th
significantly to private storage capacity of smallholder farmers and improv
transparency, and competitiveness of grain marketing systems. Public food 
relie
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Box 1.  The Zambian Warehouse Receipts Program  

ambian 
lder owned body, 
s. In 2004/05, 
lly financed. In 
nly 20,000 tons 

t achieved the 
the inability to 
ernment 

ercially traded 
eserve Agency 
uncertainty in 

orms 
 by the Government 

seasonal price patterns have been unusual in the 2006/07 marketing season, 
causing disillusionment by some traders and large farmers in the wisdom of storing grain 

 

 
The Zambian program was launched in 2000 and is regulated by the Z
Agricultural Commodities Agency Ltd., a non-governmental stakeho
and to date involves four certified warehouse operators and four bank
farmers deposited 65,500 tons of maize, most of which were collatera
2005/06, over 70,000 tons were deposited. However, so far in 2006, o
have been deposited. Recent evaluations indicate that the system has no
required volumes to make it financially sustainable. This is due to: (a) 
pass the required changes in the Agricultural Credit Act; (b) heavy gov
intervention in the maize market, which has reduced the supply of comm
grain that could be deposited in licensed warehouses (the public Food R
has chosen to store its grain in unregistered storage sites); and (c) policy 
the market, which makes some market actors utilize other time-tested and low-risk f
of trading. Because of specific trade and marketing policies adopted
in 2006, 

using registered silos more than a month or two. 
Sources: Coulter (2005); Coulter (2006, personal communication); field visits by authors to Zambia in 

related to 
t create problems 

ding procedures 
ation, mistrust 

sts of trade, which in turn gives rise to 
n costs. In cases 

 on personal visits by 
r or an authorized 
ort, search time, 

 marketing costs 

 
e transparent and 

t low cost, 
 to the market. 

stitutionalize a system of 
h auction-based 

s, and link the grain 
marketing systems with transport and logistics, banking and financial services.  
 
Following structural adjustment and market reform programs, some countries in Sub-Saharan 
Africa have initiated commodity exchanges that provide different functions. Examples are 
private owned Kenya Agricultural Commodity Exchange (KACE) whose role is primarily 
providing market information, and the Ethiopia Commodity Exchange (ECX) promoted by 
the Ethiopian government. ECX was established on the premise to institutionalize a 
transparent, clearly defined, and rule-based trading system that brings integrity into markets 
and offers reliable and impartial market information to market actors. ECX has started 

November 2006. 
 

 
8.1.3.  Commodity Exchanges, Futures and Options Contracts 
 
Some of the key challenges facing agricultural markets in Africa are those 
imperfect information, lack of assurance on quality grades and standards tha
of adverse selection and moral hazard. This follows from lack of proper gra
and incentives to adhere to them. These problems create asymmetric inform
between market actors, and higher transaction co
reliance on personal relationships and networks to reduce the risks transactio
where such market relations and trust is weak, search methods depend
the trader or her agent, and quality control requires the presence of the trade
agent at the time of purchase. The added transaction costs - including transp
and supervision to ensure compliance with agreed commitments - increase
and reduce the overall efficiency of the market. 

One way to deal with such problems in the trading system is to establish mor
rule-based commodity exchanges. If properly designed and implemented a
commodity exchanges can help bringing integrity, security, and efficiency
Commodity exchanges can provide real time market information, in
grades and standards, reduce search costs and link buyers and sellers throug
physical trading floors, encourage investments in warehousing facilitie
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operations with traditional commercial crops (e.g. coffee, sesame, an
staple grains, which have significant traded volumes (wheat, maize, and tef
established its own defined commodity grading and certification systems, w
facilities, and operates an auction-based physical trading floor in Addis Abab
sellers and buyers. It has launched warehouse receipt systems that aim to en
storage and handling, timely financial transactions and low-risk grain del
can be a successful example for Africa that would bring rule-based trading s
the chronic challenges of asymmetric information and high risks inherent i
transactions at low and competitive costs is yet to be seen. The challenge w
costs and maintain the competitiveness of t

d beans) and major 
f). It has 
arehousing 

a that connects 
sure reliable 

ivery. Whether ECX 
ystems to tackle 

n grain market 
ould be to reduce 

hese structured trading systems under situations 
where market institutions (e.g. financial systems and judiciary) are weak and gain the 

y actions and in 

f a specific amount 
future. However, 
acts that are 
t by taking out 

elling 
contracts previously bought). As prices fluctuate between the time the initial position is taken 

s. By taking out 
oduction, 

erall portfolio risk 

bligation, to buy 
n) the underlying asset (usually a futures contract in the case 

option can be 
 of the buyer). 

 individuals and firms to 
ons operate a lot like 

 in order to reduce 

system risks in low-
f the high volume 
that were 
ers, and 

African futures markets for wheat, white maize, and yellow maize. SAFEX contracts have 
been growing steadily in liquidity since the market’s was established in 1995. 
 
One solution to the problem of missing local futures and options exchanges is to establish 
local markets. Some developing countries are moving in this direction (e.g. India and China). 
However, there are severe obstacles to developing futures exchanges in low-income 
countries, such as weak marketing infrastructure and lack of liquidity. Therefore, investing in 
the development of local exchanges should, be viewed at best as a very long-run response to 
the problems of food price instability.  

confidence of the private sector actors under the environment of discretionar
some cases substantial interference by governments.  

 
Commodity futures contracts are commitments to make or take delivery o
of a specified quality of a commodity at a particular location and time in the 
most well functioning futures markets have only a small percentage of contr
satisfied by actual product deliveries. Instead, traders offset their commitmen
an opposite position in the same contract (i.e. buying contracts previously sold and s

out and the time it is closed out, holders of the contracts make profits or losse
futures positions whose returns are negatively correlated with profits from pr
trading, or processing operations, the cash position becomes hedged and ov
is reduced. Box 2 provides a simple example. 
 
Options are different in that they give the option buyer the right, but not the o
(a call option) or sell (a put optio
of commodity options) at a strike price specified in the option contract. The 
exercised at a specified maturity date (and sometimes before, at the discretion
Trade in options can be used to put a floor under losses but still allow
participate in gains when prices move in their favor. In this way, opti
price insurance because a premium (the price of the option) is paid up front
risk by guaranteeing a minimum return.  

 
One of the major difficulties in using futures and options to manage food 
income countries is the limited availability of relevant markets. Almost all o
markets are located in developed countries and have contract specifications 
designed specifically to meet the needs of developed country producers, trad
processors. A major exception is SAFEX in South Africa, which provides regional southern 
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Box 2.  Example of Futures Hedging 
Suppose a trader buys 100 tons of white maize at 500 Rand/ton with the 
holding it, transporting it, and finally re-selling it to an urban-based proc
does not yet have a sell price and is exposed, therefore, to the risk of pric
trader sells one futures contract (equivalent to 100 tons) for September de
of 618 Rand/ton. A month later, the trader has

intention of 
essor. The trader 
e declines. The 
livery at a price 

 the maize transported and ready to sell but 
ly 480 Rand/ton. The 

er delivery a 
 600 Rand/ton. The trader buys the futures contract back at this price 

mmissions). 
ade and overall 

 
If the prices had risen over the month instead of fallen, then extra profits on the physical 

n, overall portfolio 

the prices have fallen and the price received from the processor is on
trader has lost 20x100=2000 Rand on the physical trade. 
 
But futures prices have also fallen and so the futures price for Septemb
month later is now
and makes 18x100=1800 Rand on his futures trade (minus brokerage co
Hence, losses on the physical trade were offset by gains on the futures tr
portfolio risk is reduced. 

trade would have been offset by losses on the futures trade and, agai
risk is reduced. 

 
 
 
In the short run, existing global markets may be useful for managing food price risks, 

ed with futures 
osely then the 

y correlated then 
ive at reducing price 

ty and location 
, cocoa, and to 
k), food grain 

ansport costs, 

rticular food crops in 
t imports in Pakistan 

found good hedging potential using U.S. wheat and futures and options contracts. This 
ports in several 

es and options 
5) evaluate the potential 

ica, concluding 
ies suggest that basis 

risk is low enough that existing global futures and options markets may provide effective 
hedging potential for food imports into low-income countries, at least in some important 
cases.  

 
Where hedging potential exists, a key question is who would do it? Potential users are listed 
in Table 15 but small-scale farmers and traders would generally find the costs of individual 
participation prohibitive. Trading on global futures and options markets requires a 
considerable amount of resources, including access to credit, use of foreign exchange, good 
market intelligence, reliable and speedy communications, and the analytical capacity to 

depending on basis risk—the extent to which local grain prices are correlat
prices quoted on global futures exchanges. If these prices move together cl
potential for managing price risks will be high, but if they are only loosel
basis risk will be high and futures and options hedging will not be effect
risks. 
 
The degree of basis risk is an empirical question that will differ by commodi
and needs to be evaluated on a case-by-case basis. However, unlike coffee
some extent sugar, where markets are globally integrated (i.e., low basis ris
markets tend to be more localized and insulated from one another due to tr
quality differences, and trade restrictions (see Section 3). 
 
Some case studies have examined basis risk and hedging potential for pa
particular countries. Faruqee, Coleman, and Scott (1997) evaluated whea
and 
has been supported by an analysis of hedging aggregate wheat and maize im
developing countries using Chicago Board of Trade wheat and maize futur
(Sarris, Conforti, and Prakash 2005). Dana, Gilbert, and Shim (200
for Malawi and Zambia to hedge maize imports using SAFEX in South Afr
that hedging could be an effective risk management strategy. These stud
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construct risk-minimizing portfolios. Furthermore, the volume specifica
futures and options contracts are too high to be of use to small-scale operatio
developed coun

tions on most global 
ns. Even in 

tries where the exchanges are located, farmers make little direct use of futures 

her potential for 
d their 

tracts. However, a 
arkets.  

lobal food futures 
to do the hedging 
 Sarris, Conforti, 

port revenues or 
tlays. However, 

ear how the benefits of hedging will 
ood 

s and imports or 
assed back along the 

his could occur 
r farmer 
aders, and 
ng global futures 
tries. In the U.S., 
direct use of 
racts to the 
ple, the elevator 

rain at planting but does not require 
delivery until harvest. Or the elevator offers a contract at planting that requires the farmer to 

igher 
r these contracts 
n hedges the 

petitive and 
re able to manage 

ecentralized 
ouraged via 

intermediation, either by firms, strong farmer organizations, and/or by public agencies, is an 
important one. If procurement and hedging is being undertaken directly by a government 
agency, then incentives for private individuals and firms to participate will be significantly 
reduced. Furthermore, this approach will really only work in countries that are consistent 
importers (exporters), and if import (export) requirements are known well in advance. For 
example, if a country that expected to import maize actually produces enough maize to 
export, then hedging the expected import requirement before the harvest is known could lead 
to unexpected and possibly large losses. Of course, uncertainty about the right quantity to 
hedge is a problem that will also plague individual farmers and firms. However, individuals  

and options markets. 
 

Larger-scale traders and processors (and even large-scale farmers) have a hig
using futures and options because they have better access to the required resources an
scale of operations can accommodate the quantity specifications on the con
fairly large and sophisticated operation is required to trade directly in these m
 
The most commonly suggested strategy for low-income countries to use g
and options markets is for a public agency that controls or regulates imports 
(as in Faruqee, Coleman, and Scott 1997; Dana, Gilbert, and Shim 2005; and
and Prakash 2005). In this case, countries are essentially hedging their ex
import bills, presumably to enhance macroeconomic stability and fiscal ou
with a public agency doing the hedging it is not always cl
be passed back to the producers, traders, processors, and consumers that make up the f
system. If the public agency is directly involved in procurement (i.e. buy
exports the grain itself) then the gains or losses from hedging can be p
supply chain by altering domestic prices bid or offered by the agency.  

 
Intermediation can also occur without direct government involvement. T
through large traders, processing firms, supermarket chains, cooperatives, o
organizations offering fixed or floor price contracts to smaller producers, tr
processors. Then the intermediaries could pool the risks and hedge them usi
and options markets. This is exactly what happens in many developed coun
for example, individual farmers (particularly smaller ones) make very little 
futures and options markets, but grain elevators (i.e., traders) offer cash cont
farmers that have forward fixed or floor prices embodied in them. For exam
offers farmers a forward contract that prices the g

deliver at harvest and guarantees a minimum price, but allows the farmer to receive a h
price if prices move up over the growing season. The elevator is able to offe
because it pools the resulting risks across a large number of farmers and the
aggregate risk on futures and/or options markets. This allows elevators to be com
attract business, while both farmers (indirectly) and elevators (directly) a
their price risk through futures and options trading. 

 
The choice between direct government procurement and hedging versus a d
approach where trade is undertaken by the private sector and hedging is enc
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and firms probably have better knowledge of their production situation, 
more quickly to change

and can respond 
s in that situation, than a centralized government agency hedging 

e unlikely to coexist 
entralized control of 

rages more 
nd is more 

titutions. 
ralized use of futures and options contracts is not going to emerge 

rapidly or spontaneously. Growth will require public investments in education and capacity 
these instruments by 

nt markets are 

dging annual income fluctuations over long time periods (Gardner 1989; Lence and 
tion in terms of the degree of risk reduction that is possible 
arket participants to continue to be responsive to longer-run 

tive. 

nst deviations 
ucted from objective weather records 

ple, a farmer 
 that the observed 

um of $5,000, 
hen if observed 
es a payment that 

here contracts 
ajor cities, and are 

generation). They 
 market for rainfall 

ted (see Box 3). 

g price risks, at 
iving payouts on 

uld be low and prices generally higher (but with 
incomes low due to reduced yields). In this way, the insurance acts more like an income 
safety net for producers rather than price insurance. However, in principle there is no reason 
to restrict rainfall insurance to producers. Consuming households might also benefit from 
purchasing rainfall insurance if it provides income when local food prices are high (due to 
low rainfall and low local yields). This payout can then be used to buy additional food at the 
higher prices. The only real requirements for this to be feasible is a premium that is attractive 
to consuming households given the risks they face, and ability to pay the up-front premium. 
Weather insurance could also be used to manage the food aid requirements of donor agencies, 
as is being proposed in Ethiopia (Morris 2005). 

aggregate imports or exports. 
 

Because public and private sector use of futures and options markets ar
very easily, governments are going to have to make a choice between c
procurement and hedging activities and a decentralized approach that encou
private sector participation. The latter approach has significant advantages a
consistent with the long-run emergence and development of market-based ins
However, extensive decent

building, as well as institutional innovations that facilitate indirect use of 
smaller scale farmers and traders.  
 
One final point about futures and options hedging is that even when releva
available, they only allow risk reduction over the short run and are generally not useful for 
he
Hayenga 2001). This is a limita
but has the benefit of forcing m
changes in prices, which is desirable from an economic efficiency perspec

 
 

8.1.4.  Index-based Weather Insurance 
 

Index-based weather insurance is a class of financial derivatives written agai
from a threshold rainfall or temperature indices constr
measured at secure weather station locations throughout a country. For exam
may pay a premium for an insurance contract that pays $25 for every 1 mm
rainfall index falls below its critical level of 500 mm per year, up to a maxim
(i.e. there are no extra payments if rainfall drops below 300 mm per year). T
rainfall is below the threshold level, leading to low yields, the farmer receiv
can compensate, at least partially, for the lowered crop production. 
 
Index-based weather derivatives are quite common in developed countries w
are primarily focused on heating-degree and/or cooling-degree-days in m
used by firms whose returns depend heavily on the weather (e.g. electricity 
are less common in developing countries but there is an emerging private
insurance in India, and several other schemes have been piloted or investiga

 
It should be clear that weather insurance is not focused directly on managin
least for the micro-level product for farmers. In fact, when producers are rece
their rainfall insurance then yields sho
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Box 3.  Proposal for Weather Insurance in Malawi 
A proposal for weather insurance in Malawi has two components (see 
2005)—a micro-level insurance product that could be sold to individua
m

Ibarra et al. 
l farmers, and a 

ent could use to obtain emergency funds to meet 

ongwe. 
eld outcomes in 
irport. 

 with changes 
e index (e.g. a 1 mm reduction in the rainfall index below a normal trigger 

d at 15 Malawi 
er mm of the index 

 level to determine the deductible on the insurance (the amount of 
risk the farmer has to bear before the insurance payouts begin to kick in). 

s to credit so they can afford the premium, and 
ain attractive to 

i maize yield, 
 country. 

nt food reserve 
tress (e.g. to finance food imports or costly social safety 

ies). 
• Structure an insurance product that pays out according to the agency’s need for 

burden, and an 
at remain 

attractive to agency participation. 

acro-level product that the governm
food security commitments in times of drought. 

The micro micro-level product would: 
• Focus on the important maize-producing region surrounding Lil
• Construct a rainfall index that is highly correlated with maize yi

the region, based on rainfall data collected from the Lilongwe a
• Estimate the extent of financial loss per unit area that is associated

in th
level causes, on average, a 10 kg/ha yield reduction that is value
Kwacha (MKW) per kg, with an overall payout of 150 MKW p
per ha). 

• Set the trigger

• Require that farmers have acces
insurers willing to offer the product at premium levels that rem
farmer participation. 

 
The macro-level product would: 

• Focus on countrywide maize production. 
• Construct a rainfall index that is correlated with average Malaw

based on rainfall data collected at weather stations throughout the
• Estimate the extent of financial burden facing the governme

agency in times of yield s
net polic

funds as the countrywide rainfall index declines. 
• Require specification of the exact nature of the agency’s financial 

insurer willing to willing to offer the product at premium levels th

Source: Ibarra et al. (2005). 
 

 
Governments and government agencies could also use index-based w
insure their liabilities in times of climatic crisis (see Box 2), but this s
subject to severe rent-seeking 

eather derivatives to 
trategy would be 

problems without a credible commitment to use the insurance 

tive measures of 
. Such schemes 

therefore avoid the moral hazard and adverse selection problems that plague traditional 
agricultural insurance schemes based on individual farm yields. They also have low 
transaction costs and can be scaled down to payout levels that might be of interest to 
relatively poor individual households. 

 
The weakness of the index-based weather insurance approach is that individual farmer or 
trader returns (or the food prices paid by individual consumers) may not be strongly 
correlated with the weather index and hence the insurance payout. For example, if a farmer 
fails to receive a payout when yields are low, then the insurance will not provide effective 

payouts for their intended purpose (Myers 1992; Innes 2003). 
 
The advantage of index-based weather insurance is that it is based on objec
readily observable events, which cannot be influenced by human behavior
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risk management. This is similar to the issue of basis risk for futures and o
can destroy the incentive to insure. Furthermore, if there is a lot of demand 
based insurance products the insurer is exposed to catastrophic risk (i.e., if
occurs widely then many payouts will have to be made at the same time). This can increase 
the price of insurance because insurers will require a risk premium to com
taking on this catastrophic risk, and if this premium is high enough it can des
incentives

ptions trading, and 
for these index-

 the insured event 

pensate them for 
troy the 

 for insurers to participate (Duncan and Myers 2000). The risk premium may be 
ortunities to do so 

 risks and providing 
-scale, are the 

useholds may 
ce. Public agencies may also have potential 

demand for these insurance products but this would require on objective measure of the 
 is a danger that 

gency is not credibly 

ilar to the case of futures and options, growth and development of index-based weather 
ic investment in developing both insurance products and the 

 of long-term 
evelopment. 

 connection 
of the debt. In 

sely the time 
es are low. One potential means of overcoming this problem is with 

ommodity-linked 
d Duncan 1991). 

ked to future 
dity prices are high, 

e the debt 
ce risk and smooth 

orms of 
od price risks in low-

income countries. In many cases, the necessary institutions and market infrastructure to 
support these kinds of financial products are not available. Even in developed countries, 
commodity-linked finance is only used by large firms that can accommodate the high 
transaction costs associated with these products. One major problem is that while there may 
be strong incentives to issue the bonds there are often no strong incentives for someone to 
buy them, other than for speculative purposes. Hence, the interest rates on these bonds can be 
quite high because buyers require a significant risk premium before they are willing to hold 
them. For the same reason, these bonds tend to be very illiquid. It seems the only viable way 
in which commodity-linked finance may offer real risk management alternatives for 

kept lower by reinsuring part of the risk on global insurance markets, if opp
are available. 

 
While index-based weather insurance may not be attractive to all food sector participants in 
all situations, these contracts do have considerable potential in managing
a safety net in times of climatic stress. Farmers, both small-scale and large
obvious potential users but others, including traders and even consuming ho
potentially benefit from buying such insuran

agency’s liability under unfavorable weather outcomes. Furthermore, there
rent-seeking will eat into the insurance payouts when they occur if the a
committed to use the funds for their intended purpose.  
 
Sim
insurance will require publ
institutions to support viable insurance markets. This is another example
institution and capacity building that is consistent with long-run market d

 
 

8.1.5.  Commodity-linked Finance 
 
A problem with most existing rural credit products is that there may be little
between the income flows of borrowers and the service flow requirements 
other words, farmers may be required to make large loan repayments at preci
that current incom
commodity-linked finance. While there are many different types of c
finance, commodity-linked bonds are a prominent example (Priovolos an
These are bonds that have principal, and possibly interest payments, lin
realizations of a specified set of commodity prices. Hence, when commo
debt service obligations are also high but the bond issuer has the income to servic
(and vice versa). In this way, commodity-linked finance can help hedge pri
consumption streams. 

 
While an interesting idea in principle, commodity-linked bonds (and other f
commodity-linked finance) have several limitations for managing fo
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individual farmers and households is through some kind of public or privat
issues the bonds on a larger-scale and then packages the resulting fi
products that might be accessible and of use to individual farmers and
Commodity-linked finance would appear to hold more promise for managi
macroeconomic risks associated with import/exp

e intermediary that 
nancial instruments into 

 households. 
ng the 

ort fluctuations and the external debt 
positions of governments rather than the individual risk portfolios of small-scale producers 

a 1984; Myers and Thompson 1989). 

 in the position 
ces, to avoid exploitation 

ket for their grain. 

nsification.  

. These cereal 
ypically an 

lled labour for 
rmally provided the 

n, as a donation or 
ing, storing, and 

e cereal banks sold grain on a strict cash basis, others would 
t. Most cereal 
ction, cereal 
 the sponsoring 

ears (Berg and 

ng those by FAO 
es Inc. (Berg and 
cluded that cereal 

(CRS 1998) found that of 1,500 Cereal banks created in Burkina Faso before 1991, at least 
f cereal banks, had set 

by the end of the 

ton. The CRS report also found that of 88 cereal banks tracked, only 41 were considered 
 not be ascertained for sure until these 41 cereal banks 

  

 Coulter (2006) identifies four main sources of poor performance among cereal banks:  
 

• Promoters of the cereal banks had failed to understand the highly competitive nature 
of private trade, and that net margins were thin.22 In this environment, cereal banks 

                                                

and households (O’Har
 

 
8.1.6.  Village Cereal Banks21 

 
   One of the main objectives of cereal banks has been to avoid putting farmers

of ‘over-selling’ grain at low prices and then buying back at high pri
by middlemen, and to help surplus-producing farmers to find a better mar
The money saved from not having to buy back grain at higher prices later in the season could 
be spent on improved inputs and therefore contribute to agricultural inte

 
 Thousands of cereal banks have been created since the 1970s in West Africa

banks were usually established with the assistance of a sponsoring agency (t
NGO) which would supply materials (cement, timbers, nails etc.) and ski
erecting a building for storing bags of grain. The villagers themselves no
unskilled labour. The sponsoring agency would also provide a stock of grai
loan at below market rates. The Cereal banks’ operations consisted of buy
selling the grains. Although som
sell to members on credit, to be repaid in kind or with cash, and with interes
banks employed both sales methods. After receiving their initial capital inje
banks would be required to operate without further financial support, though
organization usually provided oversight and technical support for several y
Kent 1991).  

 
 There have been several evaluations of cereal banks in West Africa, includi

(Gergely, Guillermain, and De Lardemelle 1990.), Development Alternativ
Kent 1991) and GTZ (Günther and Mück 1995). Most evaluations have con
banks have mainly failed to sustain themselves in the long term. Catholic Relief Services 

80% were bankrupt by 1997. FONADES, a pioneer NGO in the field o
up 27 Cereal banks, each with a fund of 30 tons of cereals. However by the end of the first 
year of operations, the average fund had declined to an average of 23 tons, 
second year 12 tons, by the end of the fourth year 4 tons, and by the end of the sixth year 1 

potentially sustainable, but this could
stopped receiving assistance from the support NGO that had formed them.

 

 
21 This discussion draws heavily from Coulter (2006).  
22 Günther and Mück (1995) observe that “the supply of cereals from relatively distant markets requires high 
performing logistics of a kind most Cereal banks are incapable of providing”. 
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had found it difficult to compete with private traders and for the most part had lost 
bsidizing transport. 
al arbitrage. 

 be made through 
n losses.  

nding of grain to local people in the lean season. In this case the result was 
 little obligation to 

hile 
lly continue to 
ase operations.  

ve market rates 
s leaders to provide 
term financial 

ent errors due to 
 pressures, and/or 

e 
occasions the staff of sponsoring organizations themselves became corrupt and used their 

real banks. However, there have been cases of sustainable cereal 

ed unreliable and 
ic agencies and private traders often over- or under-estimate import needs. For example, 

lematic due to 
ise, food balance 
ormal cross-
shooting official 

schirley et al. 

ly estimates to help 
id the potential to 
e decisions. Food 
ce sheets. Here a 
 southern 

ly price information is needed to assess the degree to 
which supplies in more accessible areas are reaching more remote areas through markets. 
During the crisis response, these data are needed also to determine whether food aid is 
reaching intended beneficiaries and not depressing markets. Finally, these systems need to 
track price trends for food staples and the assets, especially livestock, which tend to be 
liquidated during crises. Plummeting livestock-to-staple price ratios are a classic indicator of 
mounting vulnerability as increasing numbers of households sell livestock to purchase staple 
foods. Early warning systems in drought prone areas have been developed in most African 
countries in recent years to guide emergency responses, and some such as the systems in Mali 
and Ethiopia, seem to be working reasonably well.  
 

money. However, some NGOs had mitigated the problem by su
• Most cereal banks were unable to engage successfully in tempor

Generally speaking, promoters had over-estimated the gains to
speculative storage of grain, and some years such activities resulted i

• Le
generally “disastrous”, and members who borrowed frequently felt
repay. 

• Dependence on outside monitoring and support by sponsoring organizations. W
the support continues, cereal banks experience problems but genera
operate. When the support ends, they generally de-capitalize and ce

 
Apart from these factors, losses often arose from cereal banks buying at abo
and selling at below market rates. The social function of the CB drove it
advantageous prices to local people, but this tended to compromise long-
viability. Of equal or greater significance, cereal banks often made managem
a mixture of inexperience, slow collective decision-making and social
suffered from corruption or other abuses of the cash box, such as insider loans. On som

position to steal from the ce
banks, and the most successful examples have tended to be in areas which are neither 
structurally surplus or deficit (Günther and Mück 1995).  
 
 
8.1.7.  Market Information Systems 

 
In many African countries, national food production estimates are consider
publ
Zambia’s estimates of maize production from the large-scale sector are prob
very low farmer response rates to its annual production questionnaire. Likew
sheets and import requirements are often determined without reference to inf
border trade or local “food security crops” such as cassava, resulting in over
import requirements and exacerbating food price uncertainty and volatility (T
2006).  
 
A major priority in many countries is improved crop forecasting and supp
private and public marketing actors make better-informed decisions and avo
exacerbate market instability through poorly informed trade and stock releas
supply estimates must be developed within the context of overall food balan
priority is the inclusion of substitute ‘food security’ crops (such as cassava in
Africa). During the onset of a crisis, time

 101



 

The other major priority is market information systems that are commerc
least partially publicly financed. Most existing public systems do little m
market prices and report them, too often late and inconsistently.

ially oriented but at 
ore than collect 

 cases (e.g. in 
lic systems in 

nted and sustainable. 
vate systems will 

th donor 
roduce the most 
stem is now fully 

rogress toward this 
l and managerial 

ge these funds. The 
 is to reduce the asymmetry of price information between farmers and traders, to 

improve market efficiency by reducing the costs of obtaining market information for traders 
ial barriers to entry for 

ments 

ber of distinct 

generally voluntary so people will only participate at a level that is right for them in their 
mes in which 

ore, the 
trategies have 

degree of risk 

ilization 
ing profits and losses 

d options markets are 
be large trading losses 
 trading operations, or 

ent instruments is 
that in general they facilitate and enhance the role of the private sector in the food system 

mprove price 
sparency and information 

dissemination throughout the marketing channel. These secondary benefits occur most 
commonly with organized commodity exchanges. For futures and options to work 
effectively, there must be an open, highly transparent system of exchange that facilitates 
information dissemination. These markets also generate incentives to collect market 
intelligence and information (because futures and options exchanges provide a forum for 
making trading profits based on superior information) and, in so doing, help to disseminate 
                                                

23  In some
Kenya and, very recently, Malawi), there has been a tendency to bypass pub
favor of private systems which are seen as potentially more client-orie
Yet the public good nature of basic market information means that fully pri
not be profitable for the foreseeable future and will be sustained primarily wi
support. Donor support for public sector market information systems may p
sustainable option in the long run. Mali’s public grain market information sy
paid and managed with public resources, and Mozambique’s is making p
goal. At the same time, these information services should have the financia
autonomy to generate revenue, seek additional outside funding, and mana
objective

to discover opportunities for spatial arbitrage, and to reduce potent
new traders. 
 
 
8.2.  Assessing the Potential of Market-Based Risk Management Instru

 
8.2.1.  The Advantages of a Market-Based Approach  

 
Relying on a market-based approach to managing food system risks has a num
advantages (Anderson 2001; Larson, Anderson, and Varangis 2004). Participation is 

particular situation. This is in contrast to traditional price stabilization sche
participation is compulsory (everybody is subject to the stabilized prices). Furtherm
welfare gains to individuals and firms using market-based risk management s
been shown to be substantial in some cases, particularly when risks and the 
aversion are high (Anderson 2001). 
 
From a policy perspective, a market-based approach to risk management should not require 
large persistent budgetary outlays as has occurred historically with price stab
schemes. Even if public agencies are trading futures and options the trad
should approximately cancel each other in the long-run if the futures an
operating efficiently. It is important to note, however, that there could 
in the short run (which would presumably be offset by gains in physical
be passed back to others if the agency is operating as an intermediary). 

 
Perhaps the most important advantage of using market-based risk managem

rather than displace it. The use of market-based risk management can i
discovery, enhance market efficiency, and improve price tran

 
23 A notable exception is in Mali, where price information following the 2004/05 drought has been used 
extensively to guide government and private sector cereal import decisions (Staatz 2005). 
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this information to other market participants through the price system. Fina
social benefit of such markets is that they facilitate colle

lly, an important 
ction of time series data on market 

prices that can be used for evaluating market performance over time. 

 

ge food sector 
e countries for a 

in times of local 
od sector in these 
ity required for 

ce systems, grades and 
cture, and 
her major 
urance.  

d development of 
uing government 
e to participate in 

ause there is no incentive to manage risk 

ntial of the global 

then they can add another layer of risk that individuals and firms may find difficult to hedge 

an important role in 
ents. This role 

 and standards, 
sic investments more 

cceed; 
rkets, expand the 

availability of credit, and encourage and facilitate private grain storage; 

domestic producers, traders, and processors; 
ool and repackage 

d then hedge the 
 
vide a 

foundation for index-based weather insurance. 
 
 

8.2.3.  Main Messages on Market-Based Approaches 
 

Market-based risk management instruments have some clear advantages for managing food 
price risks in low-income countries in efficient ways that allow voluntary participation. 
Furthermore, existing evidence suggests that hedging potential is considerable in some cases, 
even when restricted to using existing global futures and options markets. However, effective 

 

8.2.2.  Challenges to Implementing a Market-Based Approach 
 
Despite the apparent potential for using market-based instruments to mana
risks, there has been little use to date of these instruments in low-incom
number of reasons. Contract enforcement may be difficult for food staples 
shortage. The small size of farms and traders serving the traditional fo
countries, and poorly developed financial markets, also limit the liquid
successful trading. Few of these countries have the market intelligen
standards systems, communication systems, storage and marketing infrastru
experience and education to use these markets effectively. Basis risk is anot
impediment to both futures and options trading and index-based weather ins

 
Somewhat ironically, one of the most serious impediments to innovation an
risk management markets for food sectors in many countries may be contin
interventions in food markets. These policies reduce or destroy the incentiv
market-based risk management mechanisms bec
when prices are being effectively stabilized via policy, and because such policies tend to 
disconnect local prices from world prices, which reduces the hedging pote
markets. Furthermore, if government interventions are discretionary and difficult to predict 

using available market-based risk management instruments. 
 
In a liberalized market environment, however, governments can play 
facilitating and expanding the use of market-based risk management instrum
includes investing in: 
 

• basic market infrastructure such as transport, communication, grades
and market information systems (see section 3). Without these ba
sophisticated risk management instruments are unlikely to su

• institutions that support the development of rural finance ma

• analytical capacity, technical support, and education to facilitate use of global futures 
and options markets by large-scale 

• the development and support of intermediary institutions that can p
the risks facing small-scale producers, traders, and processors an
pooled risks using global futures, options and insurance markets; and

• the development of objectively measured weather indices that can pro
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development and use of such markets is clearly not going to occur without a
policy support. There are many barriers to participation, especially for sm
tra ers, and processor

ctive public 
all-scale producers, 

s, and the public sector can play an important role in reducing these 

ood marketing 
 very quickly. 
ading require 

e problems of 
in food markets in 
the gains will be 

 sector use of 
 relating to the 

dards, credit 
tems, regulations, and 

ce products. There 
arket intermediaries that provide access to risk 

management markets for small-scale operations, particularly in the early stages of developing 
ents can provide a predictable policy 

environment that does not destroy the incentives for private individuals and firms to trade 

ries to insulate 
ic food markets from large world price shocks. The challenge with such policies is to 

rices in the long 
tional trade. The 

ay makes private 
ts. If variable 
s rather than 

tries because the 
nd Valdes (2005) 

ost efficient 
estic production. 

 price as the trigger 
igh, variable tariffs do not address effects of price 

spikes on consumers, and since high tariffs on food grains are sources of both inefficiency 
sirable option. Nor are 

variable tariffs appropriate for price extremes generated by domestic shocks in countries that 
operate in wide bands between import and export parity. Furthermore, under current World 
Trade Organization (WTO) rules the scope for variable tariffs is limited to the bound tariff 
(the tariff level declared to the WTO), although proposals are being discussed to allow 
variable tariffs as a safeguard to food importing developing countries.24 Finally, if countries 
are to liberalize and encourage regional trade, variable tariffs have to be agreed at the 
regional level as implemented in the Andean zone. 

                                                

d
barriers and facilitating use. 

 
Direct trading of market-based risk management instruments by public f
agencies to hedge government liabilities is an option that could be adopted
However, this is a risky venture for the public sector. Not only does such tr
considerable information and analytical capacity but is subject to the sam
inefficiency and rent seeking that have plagued direct public intervention 
the past, especially when there is no credible commitment regarding how 
spent (and the losses financed). A preferred strategy is to encourage private
these markets by making long-run investments in the standard public goods
enabling environment for finance and risk markets, including grades and stan
market development, communication systems, market intelligence sys
support for locally or regionally-based commodity exchanges and insuran
may also be a role for policy support of m

these markets. Perhaps most important, governm

market-based risk management instruments.  
 
 
8.3.  Variable Tariffs to Manage World Price Shocks 

 
Variable tariffs can be used as a short-run policy in food importing count
domest
manage the tariff level in a way that allows domestic prices to track world p
run, and that maintains the private sector’s incentive to participate in interna
historical tendency to manage variable tariffs in a very discretionary w
sector planning difficult and opens the programs to capture by vested interes
tariffs are used, therefore, rates should be set according to well-specified rule
discretion. 

 
Variable tariffs work best for imposing a floor price in food importing coun
tariff can be raised in the event of an extreme drop in world prices. Foster a
suggest that the floor price be set based on the cost of production in the m
exporting country in order to minimize risks of encouraging inefficient dom
Other countries have used a fixed departure from a moving average border
(e.g., Chile). Unless the tariff is already h

and higher inequality (the poor are penalized), this is not usually a de

 
24 For a full discussion of variable levies and tariffs within WTO rules, see Foster and Valdes (2005).  
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In sum, variable tariffs have some scope to protect producers from extremely
food importing countries but require very open and transparent rules that w
monitored by the WTO to prevent abuse and political patronage (Foster an
They should only be used for very small number of ‘strategic commodities
defined

 low prices in 
ould preferably be 
d Valdes 2005). 
’ that have well-

 international reference prices. Finally, it is clear that variable tariffs are of limited 
value for protecting against price spikes, which is often the main concern of food importing 

xpansion 

uch reserves for 

ajor natural crisis, such as a severe drought, especially in 

public distribution 
cally poor, again often supported in part 

t smoothing prices for 
lic distribution 

of the market, 
curity for 

sorb surpluses 

 prices are 
es linked by some 

arket reference price). If market prices go as low as P3, the marketing 
board or other entity would open its doors to accept grain delivered to it by farmers or traders 
at price P3. If prices rose to P4, the marketing board or other entity would release commodity 
onto the market to prevent prices from exceeding P4. This is the true definition of a “residual 
buyer and seller”. Between prices P3 and P4, prices would fluctuate freely according to 
supply and demand conditions and there would be no direct government participation in the 
market. Both P3 and P4 could be adjusted according to location and over time to account for 
seasonal costs of storage. 

countries.  
 

 
8.4.  Food Reserves and Price Bands to Absorb Domestic Production E

 
The last and most difficult step for countries undergoing market liberalization and 
privatization is how to deal with public grain reserves. Countries maintain s
three major reasons (NEPAD 2004). 
 

1. Emergency reserves for a m
eastern and southern Africa, usually linked to food aid donations. 

2. Food security reserves for servicing both emergency relief and a 
system (mainly in Asia) for the chroni
through food aid donations. 

3. Buffer stocks, now often known as strategic reserves, aimed a
producers, but also serving as emergency relief and supporting pub
systems, if they exist. 

 
Clearly, the first two objectives, which operate largely on the consumer side 
are not focused on stabilizing prices per se, although they do target food se
vulnerable consumers. However, buffer stocks can be part of a strategy to ab
off the market in order to protect farmers against downside price risk.  

 
Figure 21 illustrates the concept. Transparent and non-discretionary trigger
announced according to a pre-determined decision rule (e.g., upcoming pric
formula to a world m
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Figure 21.  Price Band Policy with Buffer Stock  

The downward price risk 
and ologies would 
d

els that discourage 
umulating 
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minimize the 
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rain. To the extent 
 a price band policy 

se off. This 
use the largest 

he poor, who are 
rain, would become worse off. However, these results are based on 

ere is little 

in Africa to 
r long because 

support prices led to a supply response, creating huge and costly stock accumulations 
that African governments could not afford, leading to subsequent abandonment of the 
support prices, price plunges, which then led to lower fertilizer use and a reversion to 
former low yield levels.  

 
While there is a demonstrable potential for major supply response, the level at which prices 
are set largely determines whether states will be able to defend prices from going below some 
minimum level to make the technology widely and sustainably adopted. However, the advent 
of a biofuels industry in some African countries could potentially help to stabilize downside 

S0 

D1 

 
 
 

 ability of this price band with buffer stock policy to defend against 
 promote small farmer incentives to sustainably use improved crop techn
end on many factors, including:   ep

 
(1)  how high is P3 to be set? If it is set too low, prices could fall to lev

technology adoption. If it is set too high, the state could find itself acc
massive stocks 
need to be considered in relation to input costs, and export and import parity prices;    

(2)  stockholding costs in relation to import costs and export prices. Studi
and Sukume (1988), Pinckney and Valdes (1988), Pinckney (1993)
general, price bands P4-P3 should be set fairly widely apart, both to 
state’s potential for financial losses and to allow scope for commerci
within the price band; 

(3) the proportion of rural households that are buyers vs. sellers of g
that most rural (and almost all urban) households are grain buyers,
that raises mean price levels would make most of the population wor
would most likely have regressive income distributional effects; beca
farms that tend to sell the most grain would benefit the most, while t
mostly buyers of g
a static analysis. Dynamic effects over time may be different, but th
information available to assess dynamic effects; and  

(4)  alternative uses of the commodity. As mentioned earlier, past efforts 
defend marketing board producer prices could rarely be sustained fo

S1 

Q0 Q2 

P0 

P2 

P4 

P3 
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price risk by diverting surplus production into biofuels, acting as a res
when prices get low enough to substitute competitively for imported petro
intensify small farm productivity growth might be more sustainable with 
help defend against downside price risk, which could in turn promote inp
grain productivity growth by African smallholders. There are many q
course, such as: (a) what is the minimum price at which biofuels pro
competitive with imported petrol for specific crops (sugars, grains); (b) w
technology options that could be feasible in Africa; (c) are there scale-econom
production and distribution, and how would this affect the desired number of
facilitie

idual demand source 
l. Efforts to 

a "floor price" to 
ut adoption and 

uestions and risks of 
duction could be 

hat are the 
ies in 

 production 
s in the region; and (d) could such a system really be operated in a transparent and 

non-discretionary way, or would the temptation be to great to utilize the board for non-market 
 farmer production 

d be combined with this procurement, such as requiring 
that tenders be supplied from remoter poorer regions with a grain surplus but with thin 

ion and demand 
fficiency and 

 food marketing 
o support prices in good harvest years and 

dampen price rises in poor harvest years, or even to ride out extreme prices in world markets. 
od distribution 

te their appeal, the record of such operations is not encouraging (Box 4). 
ue to the operation 

trategic reserves as seen in Malawi (see Section 5).  

ng Findings on 

 reserve agencies 

 help stabilize 
d market incentives for 

rform normal arbitrage functions that could otherwise have satisfied 
governments' food security objectives in most years. Consequently, small farmers have 

ck of markets. 
e overall 
ime, 

y in grain markets, with respect to both 
physical quantities available and price. In most cases, therefore, experience with strategic 
grain reserves in this part of Africa up to now has been less than satisfactory.”  

purposes that ultimately depress the development of the market (and small
incentives. 

 
In practice, ‘social objectives’ coul

markets. Efficiently run public procurement could provide needed competit
stimulus in such markets. However, in practice, there are tradeoffs between e
social objectives that have to be recognized. 
 
On a larger scale, many countries in Africa, in the wake of closure of public
agencies, still attempt to operate a buffer stock t  

Of course, these same reserves also serve emergency crises and public fo
systems. Despi
Indeed consumers often face greater instability in prices and availability d
of such s 25

 
 
Box 4.  New Partnership for African Development’s (NEPAD) Soberi
Strategic Reserves 

A comprehensive review by NEPAD (2004) captures the record of food
as follows: 
 
“In Southern Africa, continued attempts to use strategic grain reserves to
cereal prices for both producers and consumers have undermine
private traders to pe

often been penalized for producing a surplus crop by falling prices and la
This has led them to reduce plantings with subsequent adverse impact on th
production and grain availability situation in following years. At the same t
consumers have also faced greater instabilit

Source: NEPAD (2004), p. 34. 

                                                 
25 Even seasonal price movements may be exacerbated by operation of such reserves. Mozambique, with no 
food reserve and no restrictions on maize trade, shows a typical seasonal price rise for maize at retail of about 
50% in its deficit southern region (see Box 4). Malawi on the other hand, which frequently holds a large reserve 
and intervenes in other ways in the market, shows the highest seasonal price movement, averaging 90% over the 
past decade (Tschirley et al. 2006).  
 

 107



 

The case for these reserves is strongest in landlocked countries that are close
sufficiency in a major staple, and where reliance on trade to equalize supply
potentially lead to large price swings (from export to import  parity). But eve
access to financial resources is critical to effective operation of such a reserve, and an
reserve needs to be combined with a financial reserve (usually in foreign c
countries, the financial reserve should be all that is needed (Poulton et al. 20
example, Senegal de

 to self-
 and demand can 
n here, timely 

y grain 
urrency). In coastal 

05). For 
pends solely on a dedicated financial reserve for drought emergencies 

rance or hedge to 

 
ounted by setting 

d reserve along the following lines: 

olitical processes, 
ed objectives;  

 analytical 

lity to hold the combination of grain and financial reserves that minimizes 

entions; and 
ility to respond in an 

emergency. 

roven very difficult to implement. Whether this 
ion. Such a 

ts.  

 and approaches 
tion inputs by 
 – (i) piloting and 
onsistent with 

d system, while retaining 
e second two – (ii) variable 

ould need to be 
ure ‘arms length’ 
uments might best 

ment of marketing 
rket development. 

s might best be viewed as short-run measures designed to 
achieve specific short-run food security objectives that, depending on how they are 
implemented, may be in conflict with the transition to a market-based system.   

 
There are many different types of market-based instruments that are either being used or 
potentially could be used to manage food system risks in developing countries. Similarly, 
there are many different participants in the food system that could potentially benefit from 
using these instruments, ranging from individuals, households, and firms engaged in 
producing, storing, processing, and trading food commodities to public marketing agencies 
participating in and regulating food markets.  

(NEPAD 2004). A professionally managed reserve could also take out insu
reduce financial exposure. 

Conceivably, some of the past problems with these reserves could be surm
up an arm’s length professionally manage
 

• Central-bank type autonomy, with complete independence from p
and with clear and well-defin

• Highly professional management with a good information system and
capacity; 

• Flexibi
costs within acceptable levels of risks; 

• Clear and open rules for market intervention and transparency in its interv
• Access to a fund or financial markets, to provide flexib

 
fairly strict requirements that have pThese are 

could be achieved in practice is unclear and would vary by country and reg
reserve is also costly and these resources have significant opportunity cos
 
 
8.5.  Summary of Risk Management Options  
  
This section has examined the literature on specific marketing interventions
to encourage the sustained adoption of productivity-enhancing green revolu
small farmers. Three potential types of such policy responses. The first type
facilitating the adoption of market-based risk management instruments – is c
creating space for private markets and transitioning to a market-base
an important public goods provisioning role for governments. Th
tariffs and (iii) strategic reserves are more interventionist policies that w
applied with great care and be accompanied by specific safeguards to ens
rule-based management. Focusing on market-based risk management instr
be viewed as long-run investments that require the sustained develop
institutions, and which can eventually be fully consistent with long-run ma
Variable tariffs and strategic reserve
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Table 23.  Marke uments and Their Potential Users  
Potential User Potential for Risk Management In t 

t-Based Risk Management Instr
strumen

 
Credit 
Mark

Warehouse 
Receipts 

Futures and 
O

er 
ex 

Commodity-
Linked 
Finance ets ptions 

Weath
Ind
Insurance 

Small-Scale Farme High  Hig L derate  Low  r h  ow  Mo
Small-Scale Trad
Proces

e High  Hig L Low  r or 
sor h  ow  Low  

Larger-Scale Farmer High  Hig Moderate  h  Low  h  Hig
Larger-Scale Trade
Processor High  High  High Moderate  r or Low  

Consuming Households High  Low  Low  Low  Low  
Public Food/Strategic 
Reserve Agency High  Moderate  Moderate  Moderate  Moderate 

 
 

Table 23 summarizes the major types of market-based risk managemen
suggests the degree to which different potential users might find the ins

 
Because public and private sector use of futures and options markets are unl
very easily, governments are going to have to make a choice between central
procurement and hedging a

t instruments and 
truments useful.   

ikely to coexist 
ized control of 

ctivities and a decentralized approach that encourages more 
private sector participation. The latter approach has significant advantages and is more 

 institutions. 
ot going to emerge 
tion and capacity 
ese instruments by 

nt markets are 
ly not useful for 
 Lence and 
 that is possible 

e to longer-run 
e. 

 against deviations 
eather records 

ased weather 
rimarily focused 

on heating-degree and/or cooling-degree-days in major cities, and are used by firms whose 
returns depend heavily on the weather (e.g. electricity generation). They are less common in 
developing countries. Weather insurance is not focused directly on managing price risks, at 
least for the micro-level product for farmers. In fact, when producers are receiving payouts on 
their rainfall insurance then yields should be low and prices generally higher (but with 
incomes low due to reduced yields). In this way, the insurance acts more like an income 
safety net for producers rather than price insurance. The weakness of the index-based weather 
insurance approach is that individual farmer or trader returns (or the food prices paid by 
individual consumers) may not be strongly correlated with the weather index and hence the 

consistent with the long-run emergence and development of market-based
However, extensive decentralized use of futures and options contracts is n
rapidly or spontaneously. Growth will require public investments in educa
building, as well as institutional innovations that facilitate indirect use of th
smaller scale farmers and traders. 

 
One final point about futures and options hedging is that even when releva
available, they only allow risk reduction over the short run and are general
hedging annual income fluctuations over long time periods (Gardner 1989;
Hayenga 2001). This is a limitation in terms of the degree of risk reduction
but has the benefit of forcing market participants to continue to be responsiv
changes in prices, which is desirable from an economic efficiency perspectiv
 
Index-based weather insurance is a class of financial derivatives written
from a threshold rainfall or temperature indices constructed from objective w
measured at secure weather station locations throughout a country. Index-b
derivatives are quite common in developed countries where contracts are p
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insurance payout. While index-based weather insurance may not be a
sector participants in all situations, these contracts do ha

ttractive to all food 
ve considerable potential in 

e growth and 
ent in developing 

ucts and the institutions to support viable insurance markets. This is 
ent with long-

In our assessment, commodity-linked finance and village cereal banks are relatively far down 
ctively address 

umber of distinct 
anagement should 

th price 
 advantage of using market-based risk 

d risk management 
e transparency and 

me countries for a 
taples in times of local 

equired for 
ms, grades and 
cture, and 
er major 

surance.  

anagement 
markets for food sectors in many countries is continuing discretionary state interventions in 
food markets. The discretionary nature of policy interventions reduce or destroy the incentive 
to participate in market-based risk management mechanisms because there is no incentive to 
manage risk when prices are being effectively stabilized via policy, and because such policies 
tend to disconnect local prices from world prices which reduces the hedging potential of the 
global markets. Furthermore, if government interventions are discretionary and difficult to 
predict then they can add another layer of risk that individuals and firms may find difficult to 
hedge using available market-based risk management instruments. 

managing risks and providing a safety net in times of climatic stress.  
 

Similar to the case of futures, options and warehouse receipt systems, th
development of index-based weather insurance will require public investm
both insurance prod
another example of long-term institution and capacity building that is consist
run market development. 
 

on the list of institutional innovations options with the potential to cost-effe
the problems of food price instability and market development.  
 
Relying on a market-based approach to managing food system risks has a n
advantages. From a policy perspective, a market-based approach to risk m
not require large persistent budgetary outlays as has occurred historically wi
stabilization schemes. Perhaps the most important
management instruments is that in general they facilitate and enhance the role of the private 
sector in the food system rather than displace it. The use of market-base
can improve price discovery, enhance market efficiency, and improve pric
information dissemination throughout the marketing channel.  
 
Despite the apparent potential for using market-based instruments to manage food sector 
risks, there has been little use to date of these instruments in low-inco
number of reasons. Contract enforcement may be difficult for food s
shortage. The small size of farms and traders serving the traditional food sector in these 
countries, and poorly developed financial markets, also limit the liquidity r
successful trading. Few of these countries have the market intelligence syste
standards systems, communication systems, storage and marketing infrastru
experience and education to use these markets effectively. Basis risk is anoth
impediment to both futures and options trading and index-based weather in

 
One of the most serious impediments to innovation and development of risk m
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9.  SUMMARY, POLICY OPTIONS, AND PRIORITY INVESTMENTS 

s from many 
rom international 
 sector role is 

ls of risk and 

here will be very 
smallholder 

 environment will 
r. This path will 
 in support of 
eir roles clearly, 

sources to invest 
r investment, then 

posure to risk. If the 
e sector has in 
lieve Africa is 
nancing for 

 its policy choices, 
t s, and the ways it spends its funds through the treasury. For these 

reasons, the focus of this report is mainly on what the public sector can do in the first place to 
ystem-wide private investment in staple food markets. We also 

address the role of African governments in addressing situations of market failure, i.e., where 
 from the 

frica concerns’ 
e maize value 

 the most inaccessible 
g the 4-5 months after 

harvest to buy surplus grain. When pushed to estimate a number, smallholders in most areas 
aize. According to 

ght into villages 
ting that the 
he mean distance 

tment in grain 
zed. These 

observations, if they continue to hold through the remaining fieldwork, call for a re-

                                                

 
Making markets work for smallholder farmers and consumers will require action
different kinds of actors, both in the private and public sectors as well as f
financial and donor organizations. Our premise, however, is that the public
decisive. If public sector policy choices do not reduce the currently high leve
uncertainty in African food markets, and if governments use their scarce resources in ways 
that do not provide greater investment incentives for the private sector, then t
limited scope for the development of a market-oriented system to provide 
farmers with the access to markets that they need. A highly uncertain policy
also continue to scare off bank financing for needed investment in the secto
lead to frustration over the private sector’s apparent unwillingness to invest
smallholder agriculture. On the other hand, if African governments define th
implement these roles transparently and consistently, and use their scarce re
in public goods that provide new profitable opportunities for private secto
this approach is likely to fuel private sector investment in support of smallholder agriculture. 
Private capital tends to seek out profitable opportunities with tolerable ex
conditions are created for profitable and stable private investment, the privat
other parts of the world grown and responded, and there is little reason to be
different. Hence, private sector investment patterns and the supply of bank fi
private investment, are largely outcomes of public sector behavior –
integrity of its institu ion

generate the incentives for s

the returns to investment are high from a social welfare standpoint but not
standpoint of a private firm.26   
 
 
9.1.  Summary of Main Findings 
 
1.  One of the fundamental concerns about the performance of markets in A
smallholders’ “access to markets”. In the fieldwork carried out thus far on th
chain (Kenya, Malawi, Zambia in progress), we are finding that even in
areas, smallholders cite numerous traders visiting their villages durin

talk about 30-40 different traders visiting their village each year to buy m
farmers interviewed in numerous focus group discussions, most traders go ri
to buy. This observation is supported by available Kenya survey data indica
median distance from the farm to point of maize sale is typically zero, and t
has declined over the past decade. This points to evidence of steady inves
assembly and transport over the 20 years since private grain trade was legali

 
26 Examples of market failure include public goods and externalities. A public good such as a new road may 
have extremely high returns to communities enjoying greater access to markets as a result of the investment, but 
in most cases, private firms would not invest in roads unless they could recover the costs of the investment by, 
e.g., setting up a toll tax on users. Another example of market failure is the productive potential of certain open 
pollinating seed varieties (OPVs), which could greatly benefit farmers in many areas. However, private 
investment in OPVs is limited by their inability to recover costs after the first season. Unlike hybrids, which 
require farmers to buy seed regularly, OPVs can be recycled by farmers. OPVs are an example of an investment 
for which the returns cannot be fully captured by the firm, leading to external benefits to farmers.  
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examination of the meaning of access to markets, isolated area, and similar phrases. Access 

nt determinants of 
l that limited 

 smallholder 
ith major improvements 

ll continue to be 
 important 

primary 
ctive assets to 

f the rural farm 
 farm technology 

rket for the output 
neous 

hich a large 
lder populations in the region reside), access to credit, improved rural 

ral input retailing 
uctive potential, 

ut and protection 
st downside price risk.  

ier decades), 
olds from 

participating as sellers in grain markets, unless there is tremendous growth in food crop 

concentrated among a small group 
d within the 

argely a breeding 
rices and supplies 

g and retailing are 
od prices that have 

ium-scale processing 
portation is 

cture of the milling and retailing market, making 
these stages more vulnerable to non-competitive behavior. Formal maize imports, e.g., from 
South Africa or international markets, tend to be channeled to the large millers only, 
effectively sidelining the small and medium-scale processing sector that low-income 
consumers prefer. Strategies to ensure the circulation of grain in informal markets will 
engage the small-scale milling and retailing stages of the food system, which will exert 
competitive pressure on the large-scale processing sector to keep their margins down.  
 
7.  Traders frequently indicate constraints on availability of quality storage facilities. There 
are five main causes of storage capacity shortages:  
 

to markets at a remunerative price is more likely to be the main issue.  
 
2.  While proximity to demand centers and access to markets are importa
smallholder farmers’ ability to participate in food markets, survey data revea
land and capital are perhaps the primary constraint preventing the majority
farmers to enter into commercialized staple food production. Even w
in the performance of food markets, a large percentage of smallholders wi
unable to produce a surplus that would enable them to link to markets. An
conclusion appears to be, therefore, that “access to markets” may not be the 
constraint for the bottom 50% of smallholders with inadequate land or produ
produce a staple food surplus in the first place. For this bottom 50% o
population, there is a double burden of providing the means to put improved
in their hands that is appropriate for their conditions, and then provide a ma
that protects against severe downward price risk. This boils down to simulta
improvements in farm technology (including for semi-arid conditions in w
fraction of the smallho
road infrastructure, and hospitable conditions for private investment in ru
and crop assembly. For the top 50% of smallholders ranked by land and prod
the main challenges are reducing the transaction costs of marketing outp
again
 
3.  As rural populations continue to grow (albeit at a slower rate than in earl
access to land is going to increasingly be a problem and preclude many rural househ

yields.  
 
4.  The marketed grain surplus in most countries is highly 
of relatively capitalized smallholder farms, reflecting the disparities foun
smallholder sector in access to land and other productive resources.  
 
5.  The rise of cassava in the some areas of eastern and southern Africa (l
technology success story) will increasingly help to stabilize maize market p
(Collinson 1984; Nielson 2009; Dorosh, Dradri, and Haggblade 2009).  
 
6.  Rapid investment in medium- and small-scale staple food processin
largely responsible for the reductions in marketing margins and retail fo
been documented in much of the region. However, the small- and med
sector tends to be frozen out of the grain marketing system when formal im
necessary, which greatly changes the stru
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i) Threat of grain confiscation. As shown by recent events in Malawi, Ethiopia, and 
fiscated or destroyed.  

 northern 
ize production is 

s times throughout the year. This induces fast turn-around 

eat deal of additional 
wing concerns over manipulation of national crop 

ging storage 

overnment 
which they finance 
ontent to earn a 

rain arbitrage. Most 
pacity in countries such as Kenya, Malawi, and Zambia remains in public 

sector hands. The potential for selling parastatal storage facilities at concessionary 
o new commercial 

jor investible 
r than private 

 little effort to 
lity dry maize. If 

mask the ability to 
ontent maize 

ormal markets and 
rain from surplus-producing farmers in grain deficit areas 

to urban areas, only to be milled by large-scale processors and then re-distributed back to the 
. Because of the 
y distributed to 

 locally. This 
are explored later. 

 of storage accentuates the outflow of 
grain from deficit rural areas and subsequent backflow, which leads to redundant transport 
costs and higher food costs for consumers.  
 
9.  The viability of certain marketing investments (e.g., storage facilities near urban centers) 
and marketing institutions (e.g., warehouse receipt systems, commodity exchanges), and the 
effectiveness of programs to nurture their development, will depend importantly on 
government food marketing and trade policies.  The corollary is that certain types of state 
behavior in grain markets will preclude the development of warehouse receipt systems, 
commodity exchanges, and other types of market institutions.  
 

Kenya), there is some risk that stored commodities will be con
 
ii)  In areas with staggered harvest seasons, such as Kenya, Uganda, and

Tanzania, there is relatively small intra-seasonal price rises. Ma
hitting the market at variou
trade, shifting grain from places where the harvest is hitting the market to areas 
experiencing demand at that time.   

 
iii)  Unpredictable government operations in grain markets inject a gr

risk into grain storage. Gro
production estimates and food balance sheets also further erodes confidence in 
publicly provided information that plays an important role in encoura
activity in other parts of the world.  

 
iv) Local banks tend to prefer investing their capital in safe high-return g

treasury bills. Most governments in the region are running deficits, 
by offering high-interest bills and bonds. Local banks naturally are c
safe return rather than make loans to highly risky investments in g
of the silo ca

prices as part of some future privatization plan acts as a deterrent t
investment in storage. This pattern of bank investment also shifts ma
liquidity in a country into government operations and programs rathe
sector investment.  

 
v)  The fifth major factor depressing grain storage is the lack of quality standards with 

respect to moisture content. Assembly traders and wholesalers make
discourage the buying of wet maize or to separate it from higher qua
anything, the tendency is to combine wet and dry maize in order to 
detect wet maize by the next buyer. The storage of high-moisture c
results in rotting and high storage losses.  
 

8.  Constraints on rural storage also exacerbate the flow of grain out of inf
contribute to a circuitous flow of g

grain-deficit rural areas in the form of expensive commercially milled meal
inadequate storage in many areas, grain surpluses tend to be sold and quickl
urban areas for milling by large-scale firms instead of stored for later sale
reflects a variety of disincentives to investment in grain storage, which 
However, the main point made here is that the lack
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10.  Wheat and cassava appear to have made major inroads into urban an
consumption patterns, while maize has declined somewhat, leading to a m
pattern o

d rural staple food 
ore diversified 

f staple food consumption in the region. Maize is still the main staple among the 

s in the region are 
us to deficit areas. In the cases where local 

prices exceed import parity prices, this is almost always associated with policy barriers that 

 

s 

tems to promote 
ive. Elections can 
ces and reward 

ies (Bates 1981; 

n to multi-party 
icized nature of food 
l deliver benefits to the 

ironment, in which 
eate major 

 scope and incentive 
llenge of making 

markets work better for smallholder farmers requires a political economy approach. A 
tes failure to 
insufficient 
ngly 

ome so as to 
rtilizer.  

 from a situation where leaders feel they have to 
respond to food price instability by taking populist stances that may entrench dependence on 

r hunger in the longer run.  
 challenge is how to create constituencies for policies that are believed to promote 

 and inputs, but 
at governments are 

nes that might be 

9.2.1.  Follow Clearly-Defined and Transparent Rules for Triggering Government 
Intervention. 
 
In countries where government involvement in food markets is seen as part of a transitional 
phase towards full market reform, predictable and transparent rules governing state 
involvement in the markets would reduce market risks and enable greater coordination 
between private and public decisions in the market. The phenomenon of subsidized 
government intervention in the market, or the threat of it, leading to private sector inaction, is 
one of the greatest problems plaguing the food marketing systems in the region. Governments 

urban poor. 
 
11.  In the absence of trade barriers, the evidence shows that maize market
reasonably efficient in moving grain from surpl

prevent private traders from moving grain across borders.  

 
9.2.  First-Order Policy Actions to Promote the Development of Market
 
A complicating factor in supporting the development of food marketing sys
small farmer productivity growth is that food markets are politically sensit
be won or lost through policy tools to reward some farmers with higher pri
others with lower prices; however, this is hardly unique to developing countr
Bates and Krueger 1993; Bratton and Mattes 2003; Sahley et al. 2005). The issue of how to 
stabilize food markets is transcended by issues of governance. The transitio
electoral processes over the past decade may have intensified the polit
prices in some cases as political parties compete to show how they wil
public in times of need (Toye 1992; Sahley et al. 2005). This kind of env
political struggles are played out in food marketing and trade policies, cr
challenges for developing a market environment that provides adequate
for private trade. A comprehensive framework for addressing the cha

political economy approach is required to move beyond analysis that attribu
implement reforms and encourage market-based risk transfer mechanisms to 
political will. Likewise, a political economy approach is required to convinci
demonstrate how past failures of state intervention in markets can be overc
address small farmers’ real needs for sustainably using improved seed and fe
 
A major challenge is how to move away

food or fertilizer handouts, but which do little to alleviate poverty o
A related
market stability and small farm incentives to sustainably use improved seed
which may not necessarily provide short-term patronage benefits. Given th
likely to continue intervening in food markets, there are several guideli
followed to improve overall market performance: 
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and private trading firms strategically interact in staple food markets – they r
other’s actions and anticipated actions. Effective coordination between the 
sector will require greater consultation and transparency between the privat
marketing agents (Brunetti, Kisunko, and Weder 1997), especially with regard to changes in 
parastatal purchase and sale prices, import and export decisions, and stock
As stated by Øygard et al. (2003), “unless some very predictable and credibl
rules can be established for the [strategic grain] re

espond to each 
private and public 
e and public 

 release triggers. 
e management 

serve, private agents will be reluctant to 
e times at subsidized 

This approach does not imply that government need be impassive. The big problem is to 

9.2.2.  Institute Regular Periodic Government-Private Sector Consultations to Coordinate 

lp to nurture trust and cooperation and avoid surprises.  

9.2.3.  Eliminate Export Bans and Import Tariffs on Trade among COMESA and SADC 

This will accelerate the development of both regional and domestic marketing systems and 
 and buying side.  

 

Controls on the 
 Import and Export Permits. 

 
er the long run.  

9.2.5.  Adopt a Policy to Support the Breaking of Bulk Imports for Release on Local Grain 
Markets to Facilitate Access for Small- and Medium-Scale Millers and Other Market 

ves informal 
e system less 

 smallholder 

 
 
9.2.6.  Take Steps to Actively Nurture and Encourage Informal Regional Trade. 
 
Informal traders can play a valuable role in buying grain in surplus areas and making it 
available in deficit regions as there are supplies across the border to allow informal cross-
border trade (e.g., between Mozambique and Malawi; Zambia and DRC; Zambia to 
Zimbabwe; Uganda to Kenya, etc.). However, when the region itself runs into a tight market 
situation, as in 2008/09, imports from South Africa or the international market are now 

hold stocks, out of a fear that the reserve will be sold out at unpredictabl
prices, undercutting the value of their stored commodity.”   
 

avoid swamping the whole system with government stock releases or relief aid that is 
uncoordinated with what the private sector is doing.  
 
 

Decision Making.  
 
This will he
 
 

Member States.  
 

promote access to markets for smallholder farmers, both on the selling

 
9.2.4.  Streamline Border and Custom Clearing Processes and Removing 
Issuing of

This would promote the interests of both producers and consumers ov
 
 

Participants.  
 
The existing system of channeling all formal imports to large millers star
markets, makes the structure of the milling and retailing stages of th
competitive, and imposes major costs on urban consumers and grain-deficit
farmers.  
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required to keep price levels within tolerable levels. In this situation, the m
changes completely. Informal traders generally lack the expertise, the acc
the license to contract with commercial trading firms in South Africa or the
market, so they are effectively sidelined from participating in the market. Th
few registered trading companies in each country who are able to contract w
trading firms (with exception of Kenya). However, these firms strongly
buyers (generally millers) to whom to contract with for the imported maize,
transactions. They line up the buyer for immediate resale in the process of ar
import. The problem with this approach is that the local public markets still
for grain – thes

arket structure 
ess to finance, or 

 international 
ere are only a 
ith international 

 prefer to line up large 
 i.e., back to back 
ranging to 

 remain starved 
e channels simply dry up, making all urban consumers dependent on the large 

millers for maize meal. Trading margins tend to go up during these periods because the large 
al marketing system including 

rns through 

f Africa’s rural 
t a shift from the strategy of price stabilization and 

price support for a dominant staple grain to a portfolio approach that puts greater emphasis on 
sis from direct 

to one of 
tical economy less 

 with national and 
proved maize seed technology relevant 

for the semi-arid areas that characterize much of eastern and southern Africa (Lipton 
pting to link African farmers to markets must take 

 productivity and inequality in productive assets constrain most 
with international 
tential for surplus 
arkets to improve 

 markets.  
 
 
9.3.  Priority Investment Options 
 
Based on the findings on smallholder and urban consumer behavior in Sections 5 and 6 as 
well as initial findings from the maize value chain studies, this section identifies a small 
number of priority investments that would appear to have major potential to improve the 
functioning of food markets in the region.  
 
 

millers now are under little or no competition from the inform
small-scale millers.  
 
 
9.2.7.  Promote Supply Chain Development for a Wider Set of Crops 
 
Governments may promote more stable farm revenue and consumption patte
supporting private systems of input delivery, finance, and commodity marketing for a range 
of crops that offer higher returns to farming in the changing environment o
areas. Such investments would represen

a range of higher-valued commodities. This approach would shift the empha
approaches to stabilize and/or support the price for a dominant staple grain 
minimizing the impact of food price instability by making the socio-poli
vulnerable to the effects of food price instability.  
 
 
9.2.8.  Performance Contracts with International Seed Companies to work

regional agricultural organizations to develop im

2005; Bhagwati 2005). Strategies attem
account of how low crop
smallholders’ ability to participate in markets. Performance contracts 
seed companies would mobilize the needed expertise to expand the po
production in semi-area areas and stimulate investment in assembly m
smallholder farmers’ access to
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9.3.1.  Training Programs for Farmers to Provide Them with Knowledge and Strategies for 

rangements may 
ers, few of these 

ajority of farmers 
e phone helps them 

eir phones to 
arch for price 
t of a common 

egotiation is futile. 

 farmers in the same 
(Figure 22).  

 farmers in 
opment 
enges they face 
im that the 

oblem they face is the unscrupulous behavior of private traders, which is 
a common refrain heard both in discussions with the Ministry of Agriculture and among 

aining often talk 
lore higher prices, 
se of helplessness 

ate prices. Table 24 
farmers in May and June 2009 for KMDP training recipients 

vs. non-recipients. KMDP recipients received 10% higher prices on average (22 shillings vs. 
20 shillings per kg). To examine the training effect more precisely, we regressed these prices 
on a training dummy variable, distance of the household to the nearest market town and a 
village dummy to capture spatial price differences. OLS results indicate that the KMDP 
recipients received, on average, 1.8 shillings per kg more than non-recipients (a 9% price 
difference), significant at the 5% level. 
 
 

Marketing Their Crops 
 
While new technologies, crop diversification, and cooperative marketing ar
provide farmers with the tools to move from being price-takers to price-seek
options are successfully exploited by farmers. For example, while the m
now own or have access to a mobile phone, few feel that owning a mobil
to find a better price for their maize. Instead, the majority of farmers use th
notify a buyer that they have maize to sell, not to negotiate a price, or to se
differences between buyers. This passive approach to marketing is the resul
belief among farmers that private buyers collude to set prices and price n
This belief, however, is not supported by empirical data. According to individual price data 
collected during focus group discussions in Kenya and Malawi in 2009,
locations obtained widely varying prices for their maize in the same month 
 
Market training and education does have noticeable effects. Discussions with
Kenya who have received marketing training from the Kenya Market Devel
Programme (KMDP) display a markedly different understanding of the chall
than discussion with farmers who have not received training. Rather than cla
primary marketing pr

farmer groups with no market training, farmers who have received KMDP tr
about ways of increasing their gross margins, using certain strategies to exp
and even by-passing middlemen. This represents a dramatic shift from a sen
to one of entrepreneurship.  
 
The effects of marketing training can also be measured in terms of farm g
presents the prices received by 
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Figure 22.  Frequency of Maize Prices Received by Farmers in T
May 2009 (Horizontal Axis

rans Nzoia District in 
=Maize Price Received in Shillings Per Kg; Vertical 

Axis=Frequency of Observations)  
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Source:  2009 MSU/Tegemeo Maize Value Chain Study, Kenya.  
 
 
 
Table 24.  Mean Maize Selling Price f ceiv g Vs. not Receiving 

g, K /Jun
Average price per kg recei d by farmers exposed to market training versus those who 
have not received training 

or Farmers Re in
Marketing Trainin enya, May e 2009 

ve

Received training (n=279) 22 Ksh per kg Standard Deviation 7.2

Have not received training (n=171) 20 Ksh per kg 
 
Standard Deviation 

 
Average price per kg (n=450) 
 

21.5 Ksh per kg 
 

 
Standard Deviation 
 

7

6 

6 

 
 

 
 
For a farmer selling five bags of maize, the difference of 2 Ksh per kg is equivalent to almost 
900 Ksh of additional profit, or roughly the price of a half-year of public schooling for one 

rmer’s groups into effective 
r’s understanding 

 in it. 
timidating 

ment of the region’s 

 
 
9.3.2.  Programs to Encourage the Adoption of Weights and Measures  
 
The maize value chain studies in Malawi and Kenya indicate a widespread use of improper 
weights for paying farmers. This is farmers’ Number 1 complaint about private traders. Based 
on our measurements of gorogoro in Salgaa, Nakuru District, and Kapkwen, Bomet District 
in Kenya, three different sizes of gorogoro were identified, with sizes changing as maize 
moves up and down the value chain. The tins used to buy maize from farmers held 3 kg of 

child. Although market training has not yet transformed fa
cooperative marketing enterprises, it has had a measurable effect on farme
of the maize market and their ability to profitably and confidently participate
Developing greater understanding and comfort within these dynamic and in
markets is critical both for smallholder welfare and for the future develop
maize market.  
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maize, the tins used by wholesalers to sell maize to retailers held 2.25 kg,
retailers to sell to consumers held 2 kg. Obviously these weights will change
moisture content of maize, but the relative difference will hold constant. The
this variegated form of measurement is that, for example, if a farmer claim
90kg bags of maize, but the assembler measured 40 gorogoro per bag, in all 
farmer sold four 90kg bags of maize, while only being compensated for th
signif

 and the tins used by 
 based on the 
 consequence of 

s to have sold three 
likelihood the 

ree. This is a 
icant loss of profit. We found similar problems in Malawi. Identifying effective ways of 

ensuring the use of accurate weights in farmer-assembler grain trade could have very high 

 

isture content 
 types of informal 

e wholesalers 
ibe their way past grain inspectors of large milling companies. The mill 

management are aware of these problems and aim to put pressure on inspectors but in one 
entifying strategies for encouraging a 

wider use of maize grading would reduce storage losses and probably encourage incentive for 

 between the 
 with moving grain 

ove 
the same product 500 km along a tarmac road. While traders appear in most cases to be 
moving to the farm gate to buy product, they charge farmers for this service, which is a 

 place where a 
works linking district towns 

lders’ competitive 
erce, not simply 

e-Allocate Their 
ublic Goods 

Donor resources generally are dwarfed by the size African governments’ own budgets. 
Identifying strategies to leverage donor funds so as to positive influence the allocation of 
government resources may have high payoffs. Governments could make a major contribution 
to the welfare of their rural and urban populations by prioritizing investments in crop science, 
effective extension programs, irrigation, and physical infrastructure. Many agricultural 
market failure problems in Africa reflect an under-provision of public goods investments to 
drive down the costs of marketing and contracting. Ameliorating market failure is likely to 
require increased commitment to investing in public goods (e.g., road, rail and port 
infrastructure, R&D, agricultural extension systems, market information systems) and 

payoffs.  

 
9.3.3.  Programs to Encourage the Use of Adequate Maize Grading 
 
Buying of wet maize by assemblers raises storage losses in the system. It also partially 
segments the maize market, because large commercial millers prohibit mo
>13%, which forces assemblers/wholesalers to channel wet maize to other
buyers, or take steps to mix wet maize with drier maize. In fact, however, som
are able to br

case said, “There is not much we can do about it.” Id

seasonal storage. 
  
 
9.3.4.  Invest in Rural Feeder Roads to Reduce Marketing Costs  
 
Abundant evidence indicates that the highest per kilometer costs are incurred
farm gate and the nearest motorable road. The marketing costs associated
or fertilizer 25 km on a dirt path by bicycle trader is about the same as that charged to m

function of the costs associated with transporting grain from the farm to the
large truck is able to bulk up supplies. Efforts to improve road net
to farming villages could be a cost-effective way of improving smallho
position vis a vis traders and would reduce costs for all manner of comm
grain trading.  
 
 
9.3.5.  More Generally, Find Strategies for Encouraging Governments to R
Own Resources to Prioritize Investment in Agriculture-Supportive P
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institutional change to promote the functioning of market-oriented tra
Unfortunately, the large share of government expenditures devoted to foo
marketing operations represents a high opportunity cost in term

ding systems.27  
d and input 

s of foregone public goods 
investments to promote the functioning of viable food markets. 

oming to Grips with the Likelihood That a Large Fraction of the Smallholder 
Constraints Are 

of eastern and 
ay need to be on the 

mies of scale 
ut. However, the 

on, mean 
 rural population 

s, having access 
 the second land 

shifts to higher-
e unlikely to 

uce any significant food surplus or escape from poverty directly through agriculture. In 
ticipate in evolving 
nable smallholder 

ctivity of their 
urplus in the first 

ccess to land 

d. This would involve 
y isolated areas 

chools, health care 
to induce 

reas. Such 
tively good access 
iated with 

hrough public 
 was successfully 

imbabwe starting in the 1960s with its “growth point” 
strategy in the Gokwe area, once cleared of tse tse flies. Key public investments in this once 

o Gokwe from 
er cotton 

A second and complementary approach 
would be to institute more transparent and orderly procedures for the allocation of state and 
customary land (Munshifwa 2002; Stambuli 2002). Such an approach would be of limited 
feasibility in countries such as Rwanda, but could have much potential in parts of Zambia, 
Mozambique, and even Malawi.  
 
                                                

 
 
9.3.6.  C
Population Will Not be Surplus Food Producers until Land and Resource 
Addressed  
 
Given the existing distribution of landholdings within the small farm sectors 
southern Africa, strategies to improve rural households’ access to land m
agenda. Farmer organization can help to some extent to overcome dis-econo
associated with small farmers’ attempts to acquire inputs and marketing outp
evidence suggests that as the land frontier closes in many parts of the regi
smallholder farm size continues to gradually decline even with very low
growth. The bottom 25% of rural agricultural households is virtually landles
to 0.50 hectares per capita or less in each country examined. Even farmers in
quartile have less than 1.2 hectares. Without major productivity growth or 
return activities, at least 50% of the smallholder households in the region ar
prod
this context, the main issue is not how to ensure that smallholders can par
modern supply chains. The more fundamental questions involve how to e
farmers to gain access to productive resources and how to improve the produ
scarce resources so that they are capable of producing a meaningful farm s
place.  
 
In many parts of the region, governments may be able to promote equitable a
through a coordinated strategy of public goods and services investments to raise the 
economic value of customary land that is currently remote and unutilize
investments in infrastructure and service provision designed to link currentl
with existing road and rail infrastructure and through allied investment in s
facilities, electrification and water supply, and other public goods required 
migration, settlement, and investment in these currently under-utilized a
investments would also help to reduce population pressures in areas of rela
and soils, many of which are being degraded due to declining fallows assoc
population pressure. The approach of raising the economic value of land t
investments in physical and marketing infrastructure and service provision
pursued by southern Rhodesia and Z

desolate but agro-ecologically productive area induced rapid migration int
heavily populated rural areas, leading to the “white gold rush” of smallhold
production in the 1970s and 1980s (Govereh 1999). 

 
27 For evidence of the payoffs to these public goods investments and their contribution to agricultural market 
performance, see Johnston and Kilby 1975; Mellor 1976; Binswanger, Khandkur, and Rozenzweig 1993; and 
Evenson and Huffman 1993).  
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9.3.7.  Market Risk Shifting Mechanisms   

y exchanges offering 
 of the tool kit to 

riented risk 
e actor (e.g., the 

retionary way, as 
e an information advantage that they could 

benefit from at the expense of other traders.  The development of modern risk management 

r to Store Grain 

ms to buy grain, store 
asis will lower the unit cost of fixed investments in equipment and 

labor, provide consumers with alternative sources of maize during the lean season, reduce the 
ves for marketing 

areas, where farmers and urban 
consumers are in close proximity.  

ld Be On-The-

back to policy makers 
garding on-the-ground implementation of reform policies and allow for mid-course 

corrections if activities are not conforming to expectations. It would also enable researchers 
to measure more accurately the impacts of particular marketing policy strategies (as actually 
implemented instead of basing their impact assessments on stated policy documents). This 
will reduce the tendency to misidentify policy effects and thereby provide a more accurate 
empirical foundation for future discussions of food marketing and trade policy options.  

 

 
Market risk-shifting tools (such as warehouse receipt systems, commodit
spot, forward, and option contracts where possible) are an important part
help stabilize food markets in the region. However, self-sustaining market-o
transfer mechanisms are unlikely to develop in an environment where on
government) has the power and proclivity to influence price levels in a disc
this would mean that certain actors would hav

tools cannot thrive under a clearly unlevel playing field.  
 
 
9.3.8.  Provide Policy Incentives for Small- and Medium-Scale Milling Secto
in Rural and Peri-Urban Areas 
 
Promoting business models for the small- and medium-scale milling fir
it, and mill it on a regular b

incidence of redundant transport, and provide farmers with local alternati
their maize. This is particularly important in peri-urban 

 
 
9.3.9.  An Important Component of an Agricultural Markets Programs Shou
Ground Monitoring of Program/Policy Implementation and Impact.  
 
Close monitoring in the field would provide the potential for quick feed
re
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