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The Role of Infrastructure and Government Policies in Determining 
the Efficiency of Kenya’s Maize Marketing System in the Post-

Liberalization Era 
 
 
Abstract 
 
Although Kenya has liberalized its agricultural market, it continues to experience frequent food 
shortages that greatly compromise the welfare of its citizens, especially the poor. In Kenya food 
shortages are synonymous with maize shortages. Persistent maize crises sometimes manifest 
themselves in simultaneous existence of grain surpluses in some regions and grain shortages in 
others. This situation has placed great doubt on the efficiency of the Kenyan food marketing 
system.  
 
Improved market efficiency was an expected outcome of agricultural market liberalization. 
Partial liberalization of the maize market started in the early 1980s, and full liberalization 
commenced in 1992, when the National Cereals and Produce Board (NCPB) lost it monopoly as 
the sole buyer and importer. Liberalization of the maize market was fully effected in December 
1993, when consumer prices were decontrolled, grain movement restrictions were lifted, and the 
NCPB was assigned the role of stabilizing markets and maintaining strategic grain reserves.  
 
This study examines the maize marketing system in order to understand the effects of 
liberalization on its efficiency. Several measures of efficiency are used to assess the performance 
of the maize marketing system. These measures include the degree of market integration between 
surplus and deficit regions, the level of marketing costs, and the flow of price information.  The 
study also considers the role of different infrastructure components in enhancing the efficiency 
of the marketing system.  It further addresses the issue of government policy in facilitating or 
impeding the private sector’s ability to respond to liberalization.   
 
Data for the study came from both secondary and primary sources. Price data came from reports 
of the Central Bureau of Statistics (CBS) and the Ministry of Agriculture. These data were 
supplemented with data from other published sources. The analysis also relies on survey data 
collected from a sample of 234 maize traders in Nairobi, Trans Nzoia, Migori, and Mbeere 
districts using a structured questionnaire. 
 
The main methods of data analysis used in the study are computation of descriptive statistics, 
cross tabulations of survey data, and use of cointegration regression techniques to study price 
data.  Data analysis was conducted using the Statistical Package for Social Scientists (SPSS) and 
Microfit 4.1.  
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This study finds that liberalization policy has enhanced market integration and the flow of 
information among markets. This finding suggests that potential arbitrage opportunities exist 
between maize surplus and deficit regions. The study also reveals, however, that substantial 
infrastructural, institutional, and policy constraints hinder the exploitation of these opportunities. 
The constraints undermine the development of private trade in the maize marketing system and 
lead to high marketing costs, barriers to entry and expansion by traders, and an uncertain 
business environment.  In addition to filling gaps in the literature on maize marketing in Kenya, 
this study recommends a number of policies that the government and the private sector could 
undertake to enhance efficiency of the maize marketing system.  The study recommends that the 
central and local governments play a greater role in improving marketing infrastructure, 
enhancing the performance of the various institutions involved in maize marketing, and reducing 
uncertainty caused by government policy regarding maize marketing. Farmers and traders should 
organize themselves into groups to increase their bargaining power in the marketplace and to 
exploit economies of scale in acquiring marketing inputs such as storage and transport facilities 
and access to credit. Both government and nongovernmental organizations could play a catalytic 
role in the formation of these organizations. 
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The Role of Infrastructure and Government Policies in 
Determining the Efficiency of Kenya’s Maize Marketing System 

in the Post-Liberalization Era 
 
 
1.0 INTRODUCTION AND PROBLEM STATEMENT 
 
1.1 Background 
 
Food security, the “access by all people at all times to enough food for an active, healthy life” 
(Ellis 1992), remains a major concern for the Kenyan government. The government’s 
sessional papers and other policy documents clearly emphasize this point (Kenya 1981, 
1984,1989, 1994c).  In Kenya, as in other countries in Eastern and Southern Africa, the 
problem of food insecurity has become a major emotional and political preoccupation.  
Governments in the region aim for broad self-sufficiency in the production of major staple 
foodstuffs as a way of achieving food security.  In Kenya food self-sufficiency is inextricably 
linked to maize, the main staple.  Discussions of food shortages invariably center on maize 
shortages.  As in other countries that depend on a single staple for sustaining food security, 
the availability of maize in Kenya takes on sociopolitical dimensions that transcend mere 
economic considerations. Such is the importance of maize that it has occupied a central place 
in Kenya’s agricultural policies, which have themselves undergone considerable evolution 
since independence. 
 
The agricultural policies pursued in Kenya since independence can be roughly divided into 
two periods:  the government control era from independence to the early 1980s and the policy 
reform period beginning in the early 1980s. During the former period, government 
participation dominated agricultural production, marketing, and investment activities. More 
recently, policies have gradually reduced government participation in the agricultural sector, 
especially in the marketing of agricultural products.  The reform period can be further divided 
into two distinct phases according to the level of commitment and zeal with which these 
policy reforms were pursued: 1982 to 1992, and 1993 to date.  The economic environment for 
agricultural development changed profoundly during these two phases. 
 
The first attempts to introduce policy reforms in the agricultural sector in Kenya appeared in 
the Fourth Development Plan of 1979-1983 (Kenya 1979).  These reforms focused on 
gradually decreasing price controls and promoting private trade in the marketing of 
agricultural commodities, which hitherto were controlled by the government through various 
marketing boards.  The reform wave gained momentum in 1982, when the World Bank 
required the government to remove economic distortions as a condition of loans.  The key 
policy intervention initiative came in 1986 with Sessional Paper No. 1 of 1986 on Economic 
Management for Renewed Growth (Kenya 1986).  The sessional paper set out an 
economywide growth strategy in which agriculture was meant to play a leading role in 
providing food security, creating employment to absorb the ever-increasing labor force, 
increasing export earnings, and facilitating rural industrialization.  Sessional Paper No. 1 
specified policies to enhance incentives for producers; to promote research, extension, credit, 
and input supplies; to expand the private sector; to rationalize expenditures in the public 
sector; and to undertake structural reform of parastatals and the civil service.  Subsequent 
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important government policy documents including the Development Plans (Kenya 1989, 
1994a, 1997), the Sessional Paper No. 1 of 1994 on Economic Recovery and Sustainable 
Development to the Year 2010 (Kenya, 1994b), the Sessional Paper No. 2 of 1994 on 
National Food Policy (Kenya 1994c), and the Policy Framework Paper (Kenya 1996b) all 
emphasized the importance of these policy changes. 
 
As alluded to earlier, initial agricultural policy reforms focused on liberalizing the 
agricultural market and removing price controls for all agricultural commodities. The 
government readily agreed to realign export crop prices to the world market prices, but 
reforms in the grain marketing system proved difficult to implement (Ikiara, Juma, and 
Amadi 1993). Other reform proposals put forward included decontrol and relaxation of the 
fertilizer import licensing system, price decontrol, and removal of obstacles in the marketing 
and distribution system.  The implementation record of policy reforms during the 1980-1992 
period was poor and characterized by considerable official ambiguity and covert and overt 
resistance (Ikiara, Juma, and Amadi 1993).  While the government officially embraced 
agricultural and other economic reforms, it made only half-hearted efforts to implement them.  
For example, in grain marketing, the reforms emphasized restructuring the National Cereals 
and Produce Board (NCPB) to confine its role to the buyer and seller of last resort. The 
government insisted, however, on maintaining some central regulation and control for food 
security reasons.  As a result, there was an on-and-off removal of controls until 1993, when 
the subsector was fully liberalized (albeit with the NCPB still involved in marketing 
alongside the private sector). To date, the role of the NCPB in the grain sector remains 
unclear, and considerable confusion remains about the level of government involvement. 
 
1.2 Organization of the Maize Marketing System 
Kenya’s maize marketing system has evolved considerably since independence.  With this 
evolution, the participation and roles of various marketing institutions have changed 
considerably. Today several types of market intermediaries exist. Figure 1 is a schematic 
representation of the maize marketing system showing the various marketing intermediaries 
and the links between them.  
 
Seven major categories of market intermediaries can be identified: assemblers or bulk 
builders, wholesalers, retailers, disassemblers or bulk breakers, posho millers, large-scale 
millers, and the NCPB. Another category of traders could be identified by the use of 
intermediate means of transport (bicycles, oxcarts, donkeys, handcarts, and head load). These 
agents also purchase and bulk maize at the farm level and deliver it to assemblers, retailers, 
and posho millers. In contrast to the current marketing organization, Schmidt (1979) noted 
that during the era of market controls, the maize marketing system was separated into two 
interrelated subsystems.  There was the formal state marketing agency, which was subject to 
controls, and the informal subsystem, which consisted of relatively small traders, mainly 
women, operating on a local level in the open-air markets where prices were not controlled. 
Other intermediaries identified by Schmidt (1979) included the posho miller, large-scale 
millers, cooperatives, wholesalers, retail shops, and brewers.   
 
 
 
1.2.1 Characteristics of Maize Market Intermediaries 

1)Assemblers (bulk builders): Assemblers are usually the first commercial purchasers of 
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maize in the marketing chain.  They usually begin as farmers who graduate to the next 
stage in the system by bulking up surpluses of neighboring farmers to capture scale 
economies in transport to local markets.  All they require to enter into the maize 
business is to rent a stall or a shop, buy a weighing balance, and acquire a license 
from the county council. Assemblers buy maize from farmers, bodaboda (bicycle) 
traders, and donkey traders and then sell it to wholesalers, disassemblers, and 
retailers.  Some assemblers, particularly in the surplus areas, act as purchasing agents 
on behalf of the large-scale millers.  Whereas assemblers are found in large numbers 
in the maize surplus areas, a few operate periodically in the deficit areas, where they 
purchase maize from the relatively smaller proportion of farmers with surplus 
production in these areas. 

2)Wholesalers: Wholesalers are traders who buy maize from surplus districts (usually 
from assemblers) and transport the grain to deficit areas where they sell to 
disassemblers, retailers, or millers.  Most wholesalers are also integrated backward 
into assembly; they purchase most maize in the postharvest months directly from 
farmers. Some of the wholesalers are involved in other businesses and join the maize 
trade only at the peak harvesting season.  In the peak harvest season, most wholesalers 
prefer to sell maize to the large-scale millers, who have the ability to buy large 
volumes and pay immediately. It also takes less time to sell to the millers than it does 
to sell directly to the retailers.  

3)Disassembers (bulk breakers): Disassemblers buy maize from large-scale wholesalers 
in the deficit areas and break down the volumes for resale to smaller-scale retailers 
and final consumers.  Disassemblers are usually local traders who normally operate in 
local shops and open-air periodic markets.  Most of the disassemblers are also 
involved in maize retailing to consumers.  Disassemblers also assemble maize during 
the short harvest period in the generally deficit areas in which they operate. 
Assemblers in the surplus regions likewise turn into disassemblers during the slack 
maize harvesting season, when some farmers run out of maize and begin purchasing 
for home consumption. 

4)Retailers: These are market players who buy and sell maize in small quantities and 
directly sell to consumers for home consumption.  They normally use gorogoros 
(two-kilogram tins) and are mainly found in deficit regions with a few of them in the 
low-income residential urban areas.  The retailers in the surplus regions are 
sometimes overshadowed in business by the assemblers, who take over disassembling 
and retailing activities during slack period.  In the deficit regions, these retailers 
purchase maize from disassemblers or directly from wholesalers. 

5)Posho Millers: This category of traders is involved in the processing of maize grain 
into whole maize meal. Posho millers employ a simple hammer-milling technology 
where the germ and the bran of the maize grain are milled together with the kernel 
into flour.  Posho millers specialize in custom milling whereby the customer provides 
the grain.  Most posho millers in the maize-surplus regions do more custom milling 
than production milling.  Investment in posho milling has expanded rapidly in the 
postliberalization period, and over the past decade posho millers have acquired a 
significant proportion of the Kenyan maize meal market in urban and rural grain-
deficit areas (Mukumbu and Jayne 1994; Jayne and Argwings-Kodhek 1997). 

6)Large-scale millers: Large-scale millers are processors who deal with large volumes of 
maize and do their own packaging.  These millers are characterized by large-scale, 
capital-intensive roller-milling technology.  Most of the large-scale millers are 
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concentrated in the maize-deficit urban areas of Nairobi, Thika, Mombasa, and 
Kisumu, with only a few of them in the surplus urban areas of Kitale, Nakuru, and 
Eldoret. As shown in Figure 1, most millers acquire maize from wholesalers, farmers, 
and NCPB stores depending on the season.  To cope with interseasonal variation in 
supply, millers have hired storage facilities, including NCPB silos where maize is 
stored. Of the total maize consumed in Kenya, three-quarters is in milled form (World 
Bank 1990).  After milling, the main product, flour, and two by-products, germ and 
bran, are produced.  Flour (sifted maize meal) is consumed mainly in the urban areas.  
Posho (whole maize meal) is consumed mainly in the rural areas and in the low-
income urban areas.  The large-scale millers have a wide network of wholesalers and 
retailers who distribute flour to the final consumers.  The by-products are sold either 
directly to dairy farmers as animal feed or to firms that reprocess them into poultry 
feed, animal feed, or corn oil.  Some is sold to chang’aa brewers who offer attractive 
prices (Mukumbu 1992). 

7)NCPB: The NCPB is a government parastatal that buys maize alongside the private 
sector. The NCPB used to operate a network of buying centers throughout the 
country, and it still has storage silos in major producing areas. With the advent of 
liberalization and the consequent reduction in state funding, however, the NCPB’s 
role in the maize market has been greatly diminished. Occasionally during harvesting 
periods it opens a few seasonal buying centers in the major maize-surplus areas. Its 
main role is supposed to be stabilizing the market through engaging in commercial 
activities, maintaining strategic grain reserves, and managing famine relief supplies 
on behalf of the government.  In recent years the government has intervened through 
the NCPB to support producer prices in response to pressure, mainly from large-scale 
producers. This action has sometimes resulted in the board’s holding expensive stocks 
that it cannot profitably dispose of in competition with private traders. 

 
1.3  Problem Statement and Significance 
Food security cannot be achieved without an efficient food marketing system.  Kenya 
continues to experience food shortages in general and maize shortages in particular.  These 
shortages greatly compromise the welfare of Kenya’s citizens, especially the poor.  Persistent 
maize crises have generated considerable doubt regarding the efficiency of the entire food 
marketing and distribution system.  For example, in 1998/99 the eastern parts of the country 
experienced maize shortages while at the same farmers in the Central Rift and Western 
Kenya had maize surpluses they could not dispose of because of low market prices.  
 
After the 1998/99 crisis, it became clear that policy decisions have been made in an 
information vacuum.  Despite the fact that maize marketing has been fully liberalized since 
1993, there is little, if any, up-to-date empirical evidence regarding the efficiency of the 
maize marketing system.  The role of infrastructure and other marketing institutions in 
influencing the efficiency of the system has not been documented.  Our understanding of how 
the various actors in the maize marketing system have responded to market reforms and what 
constraints they face is still rudimentary.  
 
Following the 1998/99 maize crisis and other problems in the grain sector (particularly the 
wheat and the rice subsectors) Technoserve and the U.S. Agency for International 
Development (USAID) sponsored an open forum that brought together leading scholars and 
stakeholders in the grain sector. The forum observed that the government’s responses to 
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crises in the grain sector often ended up hurting the intended beneficiaries (Technoserve 
1999) because these responses were based on inadequate information. For instance, during 
the 1998/1999 season, following farmers’ complaints about low producer prices, the 
government intervened in the maize market by providing the NCPB with KSh. 400 million to 
buy excess maize at KSh. 1,000 per bag.  This intervention resulted in a massive rise in the 
consumer price and had a negative effect on food security in deficit areas such as Eastern and 
North Eastern Provinces, where maize became unaffordable to many Kenyans. The 
intervention was especially ill advised since the vast majority of Kenyan maize farmers buy 
more maize than they sell (Technoserve 1999). The government intervention ended up 
benefiting middlemen and large-scale farmers at the expense of consumers and peasant 
farmers. 
 
This study seeks to understand the effects of recent liberalization policies on the efficiency of 
maize marketing.  The performance of the maize marketing system is assessed using several 
measures of efficiency.  These measures are the degree of market integration between surplus 
and deficit regions, the level of marketing costs, and the flow of price information. The 
importance of different infrastructure components is also examined. Components studied 
include storage facilities, market centers, financial institutions, market information systems, 
and transport infrastructure. The role of government policy in facilitating or impeding the 
private sector’s ability to respond to liberalization is also addressed. The scope of the 
problems addressed is represented by the following questions:  Has liberalization enhanced 
the efficiency of the maize marketing system?  If so, what factors have contributed to 
efficiency?  If inefficiencies remain, what are the limiting factors or constraints that 
undermine market performance? 
 
Maize shortages in Kenya are usually attributed to the vagaries of climate.  Most studies that 
address this issue tend to focus on the role of climatological factors without giving due 
attention to the role of the maize marketing system.  This study attempts to fill this gap by 
providing an in-depth analysis of the maize marketing system. 
 
Mittendorf (1993) observes that in many Sub-Saharan African countries policy changes 
eliminating market distortions and promoting competitive market systems have had a positive 
impact in promoting private business initiatives. In Kenya, however, marketing and 
institutional arrangements have mainly acted as disincentives to the private sector.  Nyangito 
(1997) observes that the main constraint to the development of private trade in maize in 
Kenya is lack of supportive programs. For example, the Kenya Marketing Development 
Program (KMDP), which aimed at providing trading information and developing roads and 
marketing infrastructure (i.e.that is, material, institutional, and personal facilities and 
arrangements that allow production and movement of goods and services) was discontinued 
in 1995.  Lack of information to market participants and poor access to markets remain 
problems.  The NCPB has not achieved the objective of stabilizing market prices, and in 
some cases it has induced price instability. For instance, in the 1994/95 season it paid farmers 
higher prices than the ex-depot prices, and this step induced farmers to increase production 
for the 1995/96 season. The board, however, reduced its purchasing activities at harvest time 
and market prices subsequently fell below the floor price (Nyangito 1997).  NCPB officials 
have intimated that the board is not adequately funded and runs out of funds whenever it 
attempts to intervene in the market. 
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Lack of appropriate physical infrastructure is also a major obstacle to the development of an 
efficient marketing system in Kenya.  It is therefore important to identify the components of 
infrastructure that are necessary to encourage private trade in the maize subsector to 
determine their potential contribution to the development of an efficient marketing system. 
Different infrastructure components are likely to affect the supply response of farmers and 
traders differently.  The government should emphasize those components with the greatest 
impact on market access and marketing margins, for these factors can greatly influence 
incentives provided to the private sector.  Achievement of this task, however, requires an 
understanding of the empirical interaction between infrastructure and maize marketing, 
information that is currently lacking in Kenya. This study assesses the potential impact of 
infrastructure on the development of private trade and on the efficiency of the maize 
marketing system. 
 
Kenya has pursued market liberalization policies as part of its structural adjustment 
programs, with the objective of improving the functioning of markets.  Restrictions on private 
trade, price controls, and consumer subsidies have been removed. The advent of liberalization 
has resulted in an increased interest in the role of private trade in food marketing, previously 
the preserve of state parastatals (Kenya 1994c, 1996b, 1997).  To encourage the private sector 
to engage in this new role, the government must reform the institutions and policies that have 
impeded traders from participating in the marketing of maize. 
 
This study is significant at two levels. It provides insights for both policymakers and policy 
analysts.  Indicators such as the degree of market integration and the level of marketing costs 
are important inputs to government and nongovernmental agencies involved in food 
marketing in Kenya, as well as those agencies planning market improvement programs. 
Identifying the infrastructural and institutional factors and government policies that may have 
contributed to its inefficiency is the first step to instituting measures to improve the 
performance of the marketing system.  Developing-country governments are often confronted 
with a fundamental dilemma between raising producer prices for food in order to encourage 
agricultural production and lowering consumer prices (at least in the short run) to protect 
consumers.  Developing an efficient marketing system that moves food from farmers to 
consumers at the lowest cost is an essential policy goal.  By minimizing marketing costs, an 
efficient system helps to ensure attractive producer prices and affordable consumer prices.  
Higher producer prices raise farm incomes, and low consumer prices enhance food 
accessibility, especially for the urban poor.  Thus, the potential of an efficient marketing 
system to contribute to the Kenyan government’s stated policy of poverty alleviation is 
indeed enormous. 
 
For policy analysts, this study fills gaps in the maize marketing literature in Kenya. Although 
quite a number of studies focusing on pricing inefficiency of market controls were done in 
the preliberalization era (Hesselmark and Lorenzel 1976; Gsaenger and Schmidt 1977; 
Schmidt 1979; Maritim 1982; Ateng 1984; Olsen 1984; Food Supply Monitoring Project 
1985; Kliest 1985; Meilink 1987; Argwings-Kodhek 1992; Gordon and Spooner 1992), 
limited work has been done on maize marketing in the postliberalization period.  Only a few 
important studies have documented the pricing inefficiency of the system (such as Argwings-
Kodhek 1994; Sasaki 1995; Ngugi, Mataya, and Ng’ong’ola 1997; Nyoro, Kiiru, and Jayne 
1999).  Most studies to date, however, fail to evaluate the role of factors such as 
infrastructure, institutions, market information, and government policy in influencing the 
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efficiency of agricultural markets.  Improvement in the maize marketing system can be 
achieved only if corrective measures that address the problems posed by these factors are 
instituted. 
 
1.4 Purpose and Objectives 
The overall purpose of this study is to evaluate the efficiency of Kenya's maize marketing 
system and to determine how infrastructure, policy, and actions of government and its 
agencies have influenced efficiency in the postliberalization period.  Efficiency is assessed in 
terms of integration and level of marketing costs. 
 
In order to achieve the broad objective, we address several specific questions:  
 
How well are surplus and deficit maize markets integrated, and how has liberalization 
affected integration? 
How have maize prices changed in response to the market reforms? 
What are the infrastructure constraints in the development of private marketing of maize?  
What has been the role of government in facilitating or impeding the private sector’s ability 
to respond to market liberalization? 
 
1.5 Research Hypotheses 
In line with the research questions mentioned, this study tests several hypotheses. The first 
hypothesis is that liberalization has enhanced market efficiency as measured through 
integration of spatially separated maize markets. A second hypothesis is that producer prices 
have increased while consumer prices have declined. This situation might be a result of a 
reduction in marketing costs, which would in turn be the result of more open and competitive 
markets. A third hypothesis is that improved infrastructure has reduced marketing costs. And 
the final hypothesis is that government policy and actions of government and its agencies 
have had a negative effect on the performance of the marketing system. 
 
 
2.0 RESEARCH METHODOLOGY 
2.1 Overall Research Design 
 
For the purpose of this study, we divided the country into four categories: major maize-
surplus areas, minor maize-surplus areas, minor maize-deficit areas, and major maize-deficit 
areas.  A preliminary analysis of maize production and consumption data on a district basis 
was used to classify districts as surplus or deficit areas.  Further analysis using geographic 
information systems (GIS) allowed us to map the country into the four categories (Figure 2). 
Following the initial classification, four districts (one in each category) were chosen for the 
detailed study. 
 
To ensure the representativeness of the districts chosen, the following additional factors were 
also taken into consideration: 

A district’s importance as a production area and its contribution to the total domestically 
marketed maize production; 

A district’s importance as a consumption area; 
The type of farmers in the district (large- and small-scale farmers); 
The potential flow of market information; 
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The degree of infrastructure development (especially roads); and 
A district’s rural or urban character. 

  
Using these criteria, we chose four districts for the study: Trans Nzoia, Migori, Mbeere, and 
Nairobi (Figure 2). Table 1 shows these characteristics for the four districts. 
 
 
Table 1--Characteristics of sampled districts 

 
District Trans Nzoia Migori Mbeere Nairobi 
Average maize production 
(tons)a 

196,663 61, 900 9,768 2,350 

Average maize consumption 
(tons)b 

60,877 61,799 19,617 182,097 

Road density (km/km2 ) 0.48 0.63 0.38 3.30 
Type of farmers Large and 

small scale 
Small scale Small scale Urban kitchen 

gardens 
Rural/urbanc Rural Rural Rural Urban 
 
Source: Ministry of Agriculture Annual Reports (various issues), CBS (2000), District 

Development Plans (various issues).  
 

a.  Average production for 1992-2000, 1993-2000, 1995-1999, and 1998-2000 for 
Trans Nzoia, Migori, Mbeere, and Nairobi, respectively. 

b.  Average consumption for 1992-2000 for Trans Nzoia, Migori, and Nairobi and 
1995-2000 for Mbeere. 

c.  A district was classified as rural or urban on the basis of population density and 
whether main activities are agricultural or nonagricultural (see Carter 1995).  

 
 
Trans Nzoia District, in the Rift Valley Province, lies in the western region of the country, 
which is often referred to as the country’s maize granary. The region produces about 60 
percent of the country’s average annual total production of 2.7 million metric tons of maize 
and contributes about 90 percent of the marketed production of 0.5 million metric tons. Trans 
Nzoia District alone accounts for approximately 40 percent of the total marketed maize 
production in the country (Nyangito and Ndirangu 1997). The district has both large-scale 
and small-scale producers who grow maize for commercial purposes. The latter are typical of 
most commercial small-scale producers in the country, who use low levels of commercial 
inputs and produce for both subsistence and commercial purposes. In view of the dominant 
role that Trans Nzoia plays as a maize producer in the country and its impact on the national 
maize market, we would expect producers and traders in the district to have developed a good 
information network on the functioning of the maize market. We therefore chose the district 
to represent the major surplus areas. 
 
In Migori District in Nyanza Province small-scale farmers grow maize both as a food and as a 
cash crop. In contrast to Trans Nzoia, farmers and traders in Migori would be expected to 
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have a less-developed market information network since the district accounts for a small 
proportion of the marketed surplus in the country. It was chosen to represent the minor 
surplus areas. 
 
Mbeere District in the Eastern Province is a typical rural district in Kenya that is poorly 
served internally in terms of infrastructure.  Consequently, market information flow in the 
district is expected to be inadequate.  It produces relatively little maize, and, because of its 
relatively low population, it is not a major consumption area. The district was chosen to 
represent the minor deficit regions. 
 
Nairobi is an extraprovincial urban district and the major maize-consuming area in the 
country. The district, with approximately 7.5 percent of the country’s population, consumes 
about 8 percent of the national maize intake (CBS  2000; Ministry of Agriculture 1999). 
Nairobi is the main commercial center and seat of government, and the infrastructure (such as 
roads and telecommunications) is fairly well developed in contrast to the rural districts of 
Kenya. As a result market information flow is expected to be quite good. Nairobi was chosen 
to represent the major deficit areas. 
 
A sampling design for respondents was developed on the basis of the number of market sites 
in each district, the number and kind of traders in each market site, the volume of maize 
handled by individual traders, and other relevant characteristics of the markets. Information 
on these market characteristics was generated during a reconnaissance survey. Sixty traders 
in each of the four selected districts were sampled for interviews, giving a total sample of 240 
traders. Data from 234 respondents are used for the analysis. The other six questionnaires 
provided incomplete information. 
 
2.2 Sources of Data 
Secondary data on maize production and consumption were obtained from the Ministry of 
Agriculture.  The ministry’s method of calculating maize consumption was used to calculate 
consumption of maize in the various districts of Kenya (Ministry of Agriculture 1999). The 
method assumes that each urban and rural consumer respectively consumes 98 and 117 
kilograms of maize annually.  Multiplying the estimated per capita consumption by the 
population in a district gives an estimate of total consumption. 
 
Maize price data were obtained from various sources including the Central Bureau of 
Statistics, Ministry of Agriculture reports, the NCPB, and other published sources. Most of 
the price data collected could not be used, as many of the series were incomplete. Attempts to 
combine different sources were plagued by inconsistencies in methods of data collection 
among the various agencies. No single source yielded a usable time series. A small number of 
markets with minor gaps in data series were used to construct complete time series. Gaps 
were filled by combining data from various sources, and occasionally, where only one data 
point was found to be missing, by interpolating through averaging the preceding and 
succeeding observations. Nine data points and no more than two for each of the six series 
were filled this manner.  The problem of data inconsistency and missing observations was 
particularly acute for the preliberalization period, hence the short period considered.  Usable 
price series were constructed for six markets: Kitale in Trans Nzoia, Migori and Awendo in 
Migori, Kiritiri and Siakago in Mbeere, and Nairobi.  
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Primary data on marketing costs were collected from maize traders in market sites in the four 
districts chosen for this study. These sites are listed in Table 2. 
 
Table 2--Maize marketing study sites 

Zone District Study sites 
Major surplus zone Trans-Nzoia Gituamba,  Endebess, Kesogon,   

Sibanga, Kitale, Kachibora 
Kiminini 

Minor surplus zone Migori Muhururu, Sori, Olasi, Wath Ong’er, 
Giribe, Bondo Nyironge, Mukuro, Migori 
Town, Ogwedhi, Kakrao, Oria, Oyani 
Maasai, Awendo, Dede, Rongo, Opapo 

Minor deficit zone 
 

Mbeere Ishiara, Siakago, Kiritiri, Karaba, 
Makima, Ngiri, Kanyuambora, Kerii, 
Gachuriri, Makutano 

Major deficit zone  Nairobi Kibera, Kawangware, Nyamakima, 
Gikomba, Kangemi, Korogocho, 
Githurai, Kahawa West 

Source: Authors’ survey, 2001. 
 
A structured questionnaire was used to collect information on infrastructure and government 
policies in facilitating or impeding the private sector’s ability to respond to liberalization.  
Informal interviews with key informants in maize marketing provided general information on 
the maize subsector. In particular, discussions were held with key personnel in the policy 
decisionmaking process, including officials in the Ministries of Agriculture, Finance, 
Planning and National Development, Office of the President, and NCPB.  These discussions 
served two important purposes. First, the officials provided important insights into the 
policymaking and implementation process as it relates to the maize subsector. Second, the 
interviews served to create awareness on the part of the officials about the study. We hope 
that this awareness will enhance goodwill and increase the likelihood that the results of the 
study will be applied in the policymaking process. 
 
2.3 Methods of Data Analysis 
2.3.1 Preamble 
Liberalization of agricultural markets affects the nature and efficiency of the market itself. 
Reform has observable effects on, among other things, agricultural price levels, the extent of 
price transmission between markets or market integration, the stability or volatility of market 
prices, changes in the size of marketing margins, and investments by private traders and other 
efforts to improve the functioning of markets (Kherallah et al. 2002). This study addresses a 
number of these issues through a comparative analysis of the preliberalization and 
postliberalization periods.  
 
2.3.2 Effects of Liberalization on Prices 
Initial analysis of price data focused on summary statistics and plots of price trends. We 
computed marketing margins, defined in this study as the difference between prices in surplus 
areas (representing producer price) and deficit areas (representing consumer price), and 
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attempted to compare their behavior between the pre- and postliberalization periods. . 
Marketing margins would be expected to decline with liberalization, due to either a decline in 
consumer prices, an increase in producer prices, or both. If marketing margins declined, they 
would indicate that the private traders were effectively engaging in spatial arbitrage. 
 
Price volatility (as manifested by excessive price variability) was examined to detect whether 
or not there was effective temporal arbitrage before and after market liberalization. Volatility 
was assessed by computing the coefficients of variation for the two periods.  Volatile prices 
would indicate a lack of temporal arbitrage. Traders and farmers will fail to store grain if they 
lack appropriate storage facilities and technologies or they are unwilling to engage in 
temporal arbitrage because of perceived market risk.  Effective temporal arbitrage would, on 
the other hand, serve to stabilize prices. 
 
2.3.3 Effects of Liberalization on Market Integration  
Market integration concerns the free flow of goods and information over form, space, and 
time and is thus closely related to concepts of efficiency. Spatial integration relates to 
spatially distinct markets. If two markets are integrated, a shock to the price in one market 
should be manifest in the other market price as well. Among perfectly segmented markets, 
price series should be independent. Comovement of prices has thus become synonymous with 
market integration (Barret 1996). This observation underscores the usefulness of market 
integration studies in evaluating the efficiency of markets. As Barret (1996) observes, 
however, market analysis depends on available data. Advances in economists’ toolkits for 
market analysis, though dramatic in the last two decades, have not been accompanied by 
concomitant emphasis on the collection of relevant data in developing countries. Often, 
analysts must use the more easily accessible price data to carry out market analysis studies. 
Although models requiring transaction cost and trade flow data (Barrett 1996) hold promise, 
they are not easily implemented because of a lack of this kind of data.  
 
In the current study, market integration was analyzed by considering whether prices from 
geographically different locations move together in systematic ways over time. Several 
models, which are discussed later, were employed to study market integration.  Monthly price 
data were divided into pre- and postliberalization periods.  The preliberalization data set 
covered the period between January 1991 and December 1993, and the postliberalization set 
covered the period between January 1994 and December 1999. Prices were studied using 
simple correlation, bivariate correlation of price differences, and cointegration techniques.   
 
In addition, the direction of causality in maize prices was examined using the Granger 
causality test. Granger causality is a useful approach in determining whether price 
movements follow well-defined paths--that is, start around demand or production centers and 
then spread around the country. Testing for causality among commodity markets determines 
the existence of central markets (Goletti and Babu 1994). The presence of central markets 
would invariably mean that there is radial transmission of prices and price changes. Analyses 
for the periods before and after liberalization were used to indicate how liberalization has 
affected integration of maize markets and the location of central markets. 
 
Price-series correlations are convenient measures of market integration since they rely only 
on price data, which are more readily available than the cost data required to evaluate 
intermarket price differentials. Many researchers, however, have argued against the use of the 
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correlation coefficients to measure market integration as it is fraught with problems.  Goletti 
and Babu (1994), for instance, have noted that correlation coefficients mask the presence of 
other synchronous factors, such as general price inflation, seasonality, population growth, and 
procurement policy.  This shortcoming has led to a proliferation of other methods for testing 
market integration.  In this study, therefore, we considered a second measure of integration, 
the bivariate correlation of price differences.  The use of price differences is based on the 
observation that market integration could be interpreted as interdependence of price changes. 
Using price differences removes the nonstationarity and common time trends present in price 
levels solves the problem of spurious correlation.  A third approach for testing market 
integration is the cointegration approach.  This approach examines whether two markets are 
integrated in the long term by assessing whether their prices fluctuate within a fixed band.  It 
is assumed that prices move together, subject to various individual shocks that may cause 
temporary divergences. If, in the long run, they exhibit a linear constant relation, then they 
are said to be cointegrated.  In general, a pair of price series Xt and Yt  is said to be 
cointegrated if the series are individually of the same order of economic integration and there 
exists a linear combination of the series such that the measure  
 
 ,1 tt XY βαε −−=           (1) 
 
is stationary or integrated of order zero (Engle and Granger 1991). Such integration is 
abbreviated as I(0). A two-step, residual-based test due to Engle and Granger (1987) is often 
used to assess whether pairs of markets are integrated.  In the first step, price series are tested 
for unit roots using the augmented Dickey-Fuller (ADF) test to establish the order of 
economic integration. The order of economic integration is the number of times the series 
needs to be differenced before it is transformed into a stationary series. Once the order of 
economic integration is established, the next step is to test for cointegration of the price 
series. To test for cointegration, “cointegrating regressions” are estimated by ordinary least 
squares (OLS), that is prices in market i, Pi,t,  are regressed on prices in market j, Pj,t, thus: 
 
 P ti ,  = α 0

+  δ 1 P tj ,   +  et
        (2)

  
 
The residuals from this regression are then tested for the presence of unit roots. In theory, if 
market i is cointegrated with market j, then market j should be cointegrated with market i.  In 
practice, however, test results may differ.  For this reason cointegration tests are typically 
repeated for all the markets, interchanging the left-hand and right-hand price variables 
(Ngugi, Mataya, and Ng’ong’ola 1997). 
 
To test for Granger causality, Goletti and Babu (1994) suggest the following error correction 
model:  
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where: ∆ is the difference operator; mi and ni are the number of lags; and the α’s, δ’s and λ’s 

are parameters to be estimated.  

The variables in the model should first be confirmed to be stationary. Cointegration implies 
Granger causality in at least one direction, but this relationship may be violated depending on 
the number of missing values in the cointegration model and the error correction model. If 
price movements in market j precede price movements in market i, then the ∆Ρi, t-m terms 
should have a significant effect on ∆Ρi, t.  To verify the existence or otherwise of Granger 
causality, an F-test is conducted on the null hypothesis that the coefficients αi

2, and λi
h (h= 

1,…,ni) are jointly equal to zero.  
 
2.3.4 Infrastructure and Government Policy 
Data collected from traders using the structured questionnaire were studied to learn how 
traders perceive the role of government in influencing maize marketing. Results indicate the 
number and proportion of traders (and their characteristics) citing a particular factor as an 
impediment to the efficient marketing of maize.  The issues considered important in 
facilitating or impeding the private sector response to liberalization include infrastructure 
(road network, rural feeder roads, storage facilities, and market centers), flow of market 
information, capital and credit availability, government rules and regulations, and an 
uncertain policy environment.   
 
 
 
3.0  RESULTS AND DISCUSSION 
 
3.1  Effects of Liberalization on Prices 
Nominal maize prices in surplus and deficit regions exhibited an increasing trend and 
substantial fluctuations in both the pre- and postliberalization eras. Real prices, however, 
exhibited a slightly declining trend suggesting that liberalization may lead to reduced 
consumer prices for maize.  Figure 3 presents the trends in nominal maize price series for 
Kiritiri and Siakago markets in Mbeere District, Kitale in Trans Nzoia District, Nairobi, and 
Migori and Awendo in Migori District. Some summary statistics of the prices are presented 
in Table 3. The mean nominal price was significantly higher at the 1 percent level in the 
postliberalization period than in the preliberalization period. Real prices showed no 
significant differences between the two periods.  In addition, prices exhibited higher 
variability in the postliberalization period as indicated by the larger ranges and lower 
coefficients of variation.  
 
The increase in price volatility after liberalization suggests that traders have not engaged in 
effective temporal arbitrage that could stabilize prices. Traders and farmers have failed to 
store grain owing to a lack of appropriate storage facilities and technologies and to a 
perceived market risk as reported later in this report. 
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Table 3--Summary statistics of price series (KSh.) 

 
Market Era Maximum Minimum Mean Standard 

deviation 
CVa 

Preliberalization 1,120 200 518 282 0.54Kiritiri 
Postliberalization 1,800 400 1,052* 389 0.37
Preliberalization 1,200 200 529 295 0.56Siakago 
Postliberalization 1,800 480 1,072* 391 0.36
Preliberalization 941 283 557 201 0.36Kitale 
Postliberalization 1,840 450 939* 320 0.34
Preliberalization 1,200 320 657 280 0.43Nairobi 
Postliberalization 1,626 684 1,113* 273 0.25
Preliberalization 950 230 602 238 0.40Migori 
Postliberalization 2,120 400 1,020* 414 0.41
Preliberalization 1,052 280 532 227 0.43Awendo 
Postliberalization 1,535 480 1,079* 295 0.27

 
Source: Authors’ survey, 2001. 
* Significantly different (1%) from the corresponding preliberalization figure. 
a  CV = coefficient of variation. 
 
 
An attempt to study trends in price spreads by considering prices in the surplus and deficit 
markets was unsuccessful, as the difference between the two does not constitute current 
marketing costs. It was found that in some cases prices in surplus areas were higher than 
those in deficit areas. This finding suggests the occurrence of interseasonal commodity flow 
reversals. Instead, to gain some understanding of how prices in different markets were 
related, an assessment of the degree of market integration was carried out. 
 

3.2 Effects of Liberalization on Market Integration 
3.2.1  Correlation Analysis 
As indicated earlier, several models were employed for the purpose of analyzing market 
integration. The first step involved computing simple correlation coefficients for pairs of 
price series. The results of correlation analysis of price levels are presented in Tables 4a and 
4b.  The simple correlation coefficients are quite high, ranging between 0.718 and 0.987 in 
the preliberalization period and between 0.522 and 0.899 in the postliberalization period.  An 
interesting observation is that all the correlation coefficients in the preliberalization period are 
greater than the corresponding coefficients in the postliberalization period.  Markets close to 
each other, such as Kiritiri and Siakago, show higher correlation coefficients, as do markets 
that are connected by better transport infrastructure, such as between Nairobi and most of the 
other markets.  The results seem to support the generally accepted notion that shorter 
distances and improved infrastructure among markets lead to lower transaction costs, making 
arbitrage profitable and thereby enhancing integration of such markets. 
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Table 4a--Correlation matrix of price levels in the preliberalization era 

 
 Kiritiri Siakago Kitale Nairobi Migori Awendo 
Kiritiri 1.000      
Siakago 0.987 1.000     
Kitale 0.718 0.749 1.000    
Nairobi 0.849 0.846 0.877 1.000   
Migori 0.750 0.760 0.829 0.891 1.000  
Awendo 0.795 0.760 0.719 0.874 0.747 1.000 
 
 
Table 4b--Correlation matrix of price levels in the postliberalization era 
 
 Kiritiri Siakago Kitale Nairobi Migori Awendo 
Kiritiri 1.000      
Siakago 0.835 1.000     
Kitale 0.600 0.616 1.000    
Nairobi 0.765 0.832 0.899 1.000   
Migori 0.522 0.601 0.793 0.787 1.000  
Awendo 0.649 0.680 0.826 0.833 0.828 1.000 
 
Source: Authors’ survey, 2001. 
 
 
As noted, the use of the correlation coefficients approach to measure market integration is 
fraught with problems. This study therefore considered, as a second measure of integration, 
the bivariate correlation of price differences.  This approach addresses the problem of 
spurious correlation that is associated with correlation analysis.  The correlation coefficients 
of price differences are reported in Tables 5a and 5b. The coefficients are much lower than 
those of the price levels.  They range from –0.152 for the Migori-Awendo market link to 
0.966 for the Kiritiri-Siakago link in the preliberalization period.  In the post-liberalization 
period the lowest correlation coefficient is for the Kitale-Siakago link (-0.186) while the 
highest is for the Migori-Awendo link (0.436). The results suggest that the degree of 
integration is much lower than can be deduced from the correlation matrix of price levels.  
Note that markets that appear to have high degrees of integration on the basis of one measure 
appear not to be integrated when another measure is employed.  This observation highlights 
the pitfalls of relying on one measure to evaluate market integration and underscores the need 
to consider alternative approaches to studying various aspects of the price transmission 
process.  It is this consideration that led to the use of the cointegration approach in this study, 
as presented in the next section. 
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Table 5a--Correlation matrix of price differences in the preliberalization era 

 
 Kiritiri Siakago Kitale Nairobi Migori Awendo 
Kiritiri 1.000      
Siakago 0.966 1.000     
Kitale 0.378 0.368 1.000    
Nairobi 0.520 0.545 0.565 1.000   
Migori 0.070 0.054 0.038 0.398 1.000  
Awendo 0.067 -0.033 0.393 0.047  -0.152 1.000 
 
 
Table 5b--Correlation matrix of price differences in the postliberalization era 
 
 Kiritiri Siakago Kitale Nairobi Migori Awendo 
Kiritiri 1.000      
Siakago 0.406 1.000     
Kitale -0.091 -0.186 1.000    
Nairobi 0.131 0.372 0.419 1.000   
Migori -0.146 0.122 0.130 0.292 1.000  
Awendo 0.121 -0.015 0.197 0.367 0.436 1.000 
Source: Authors’ survey, 2001. 
 
 
 
3.2.2  Cointegration Analysis 
The two-step, residual-based test due to Engle and Granger (1987) was carried out by first 
testing for unit roots in the price series.  The results are presented in Tables 6a and 6b.  Again 
the sample was divided into the pre- and postliberalization periods. Price levels were tested 
for unit roots using the ADF test.  There were two sets of results.  The first set presents ADF 
statistics for models with an intercept term but no trends, and the second set gives the ADF 
statistics for models with an intercept and linear deterministic trend.  Often the choice of the 
model depends on whether or not the analyst believes the series is trended.  It is expected that 
maize price series are trended, but we include the results of the nontrended model for 
comparison.  Thus the equations estimated were: 
 
 P ti∆ ,  = α 0

 + δ 1
 P ti 1, −

 + ∑ =

=

nm

m 1 α m P mti∆ −,  + U t
    (4) 

 P ti∆ ,  = α 0
 + δ 1

 P ti 1, −
 + ∑ =

=

nm

m 1 α m P mti∆ −,  + β 1 T + U t
   (5) 

The values reported in Table 6a show that most of the regressions with and without trend are 
of the order zero of augmentation (p in the tables) while Nairobi (with trend) is of order one 
and Migori (with trend) of order two. Table 6b shows that the postliberalization Kiritiiri 
series without trend is of order one. Nairobi and Kitale series with and without trend are are 
of order two. All other regressions are of order zero. The order of augmentation was 
determined by using combinations of three criteria: Akaike’s information criterion (AIC), 
Schwarz Bayesian criterion (SBC), and Hannan-Quinn criterion (HQC).  All ADF statistics, 
except in the case of Kiritiri, are (in absolute value) below their asymptotic 95 percent critical 
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values given in the last two rows of Tables 6a and 6b.  It is therefore not possible to reject the 
null hypothesis of unit roots in the price level series at the 5 percent significance level.  
Considering the results in Table 6a, it was observed that maize series were integrated of order 
one--that is, I(1) in the preliberalization era.  Similar tests for the postliberalization period 
yield results similar to those of the preliberalization era except that the hypothesis of presence 
of unit root is rejected for the Kiritiri price series (Table 6b).  There is no reason to believe 
that the Kiritiri price series is structurally different from the other price series, and therefore 
we are compelled by caution to interpret all the price series as nonstationary--that is, not 
integrated of degree zero. 
 
Table 6a--Unit root tests for price series in the preliberalization era 
 
Market p Criterion ADF test 

statistic 
Null hypothesis (unit 
root present) 

Kiritiri (no trend) 0 AIC, SBC, HQC -1.563 Cannot reject 
Kiritiri (with trend) 0 AIC, SBC, HQC -1.680 Cannot reject 
Siakago (no trend) 0 AIC, SBC, HQC -1.422 Cannot reject 
Siakago (with trend) 0 AIC, SBC, HQC -1.505 Cannot reject 
Kitale (no trend) 0 AIC, SBC, HQC -2.144 Cannot reject 
Kitale (with trend) 0 SBC, HQC -2.110 Cannot reject 
Nairobi (no trend) 0 AIC, SBC, HQC 0.026 Cannot reject 
Nairobi (with trend) 1 AIC, SBC, HQC -1.965 Cannot reject 
Migori (no trend) 0 SBC, HQC -1.645 Cannot reject 
Migori (with trend) 2 AIC, SBC, HQC -2.833 Cannot reject 
Awendo (no trend) 0 AIC, SBC, HQC -0.933 Cannot reject 
Awendo (with trend) 0 AIC, SBC, HQC -2.235 Cannot reject 
95% critical value for the ADF statistic (no trend) -2.997  
95% critical value for the ADF statistic (with 
trend) 

-3.662  

 
 
The next step involved differencing the price series and repeating the unit root test on the 
price differences.  The equations estimated were:  
 ∆2 P ti ,  = α 0
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 (7) 
 
The model selection criteria suggest orders of augmentation of between zero and two with 
most regressions being of order zero.  In all cases, and regardless of the order of 
augmentation chosen, the computed ADF statistics are well above the 95 percent critical 
value of the test given at the last two rows of Tables 7a and 7b.  Hence the hypothesis that the 
first differences of the price series have unit roots is firmly rejected.  From the evidence 
provided by this test, it was concluded that the price series are integrated of order one--that is, 
all price series are I(1). Once the order of economic integration was established, the next step 
was to test for cointegration of the price series. 
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Table 6b--Unit root tests for price series in the postliberalization era 
 
Market p Criterion ADF test 

statistic 
Null hypothesis (unit 
root present) 

Kiritiri (no trend) 1 AIC, HQC -3.434 Reject 
Kiritiri (with trend) 0 SBC, HQC -3.682 Reject 
Siakago (no trend) 0 AIC, SBC, HQC -1.973 Cannot reject 
Siakago (with trend) 0 AIC, SBC, HQC -2.387 Cannot reject 
Kitale (no trend) 2 AIC, HQC -2.838 Cannot reject 
Kitale (with trend) 2 AIC, SBC, HQC -3.142 Cannot reject 
Nairobi (no trend) 2 AIC, HQC -2.115 Cannot reject 
Nairobi (with trend) 2 AIC, HQC -2.400 Cannot reject 
Migori (no trend) 0 AIC, SBC, HQC -2.153 Cannot reject 
Migori (with trend) 0 AIC, SBC, HQC -2.426 Cannot reject 
Awendo (no trend) 0 AIC, SBC, HQC -1.590 Cannot reject 
Awendo (with trend) 0 AIC, SBC, HQC -1.845 Cannot reject 
95% critical value for the ADF statistic (no trend) -2.902  
95% critical value for the ADF statistic (with 
trend) 

-3.472  

Source: Authors’ survey, 2001. 
 
Table 7a--Unit root tests for first differences of prices in the preliberalization era 

Market p Criterion ADF test 
statistic 

Null hypothesis (unit 
root present) 

Kiritiri (no trend) 0 AIC, SBC, HQC -4.652 Reject 
Kiritiri (with trend) 0 AIC, SBC, HQC -4.566 Reject 
Siakago (no trend) 0 AIC, SBC, HQC -4.255 Reject 
Siakago (with trend) 0 AIC, SBC, HQC -4.187 Reject 
Kitale (no trend) 0 AIC, SBC, HQC -4.198 Reject 
Kitale (with trend) 0 AIC, SBC, HQC -4.163 Reject 
Nairobi (no trend) 0 AIC, SBC, HQC -2.317 Cannot reject 
Nairobi (with trend) 1 AIC, SBC, HQC -2.164 Cannot reject 
Migori (no trend) 0 AIC, SBC, HQC -3.803 Reject 
Migori (with trend) 0 AIC, SBC, HQC -3.777 Reject 
Awendo (no trend) 0 AIC, SBC, HQC -4.476 Reject 
Awendo (with trend) 0 AIC, SBC, HQC -4.314 Reject 
95% critical value for the ADF statistic (no trend) -3.004  
95% critical value for the ADF statistic (with trend) -3.633  
Source: Authors’ survey, 2001. 
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Table 7b--Unit root tests for first differences of prices in the postliberalization era 
 
Market p Criterion ADF test 

statistic 
Null hypothesis (unit 
root present) 

Kiritiri (no trend) 1 AIC, HQC -8.373 Reject 
Kiritiri (with trend) 1 AIC, HQC -8.365 Reject 
Siakago (no trend) 0 AIC, SBC, HQC -9.779 Reject 
Siakago (with trend) 0 AIC, SBC, HQC -9.812 Reject 
Kitale (no trend) 0 SBC, HQC -7.134 Reject 
Kitale (with trend) 0 SBC, HQC -7.083 Reject 
Nairobi (no trend) 0 AIC, SBC, HQC -6.116 Reject 
Nairobi (with trend) 0 AIC, SBC, HQC -6.101 Reject 
Migori (no trend) 0 AIC, SBC, HQC -9.143 Reject 
Migori (with trend) 0 AIC, SBC, HQC -9.082 Reject 
Awendo (no trend) 0 AIC, SBC, HQC -8.420 Reject 
Awendo (with trend) 0 AIC, SBC, HQC -8.360 Reject 
95% critical value for the ADF statistic (no trend) -2.902  
95% critical value for the ADF statistic (with 
trend) 

-3.472  

Source: Authors’ survey, 2001. 
 
To test for cointegration, residuals were obtained from regressions of the price in market i, 
Pi,t  on the price in market j, Pj,t  as given already in equation 2. The residuals were then 
tested for the presence of unit roots.  If the t-value for δ1 is greater than the critical 95 percent 
level ADF statistic, the residuals are integrated of order zero and the prices are cointegrated.  
Again as noted earlier, in theory, if market i is cointegrated with market j, then market j 
should be cointegrated with market i.  In practice, however, test results may differ.  For this 
reason the cointegration test was repeated for all markets by interchanging the left-hand and 
right-hand price variables. 
 
Results are presented in Tables 8a and 8b with the first column showing the dependent 
variable in the first regression and the first row representing the dependent variable of the 
second regression. According to Engle and Granger (1991) a link between market i and 
market j is said to be segmented if there is no cointegration in either direction, or rather if 
regressing series i on series j and regressing j on i both yield nonstationary residuals.  This 
implies that if there is cointegration in at least one direction, then the link is considered to be 
integrated. Following this argument, the cointegration tests show that for the preliberalization 
sample the hypothesis of cointegration of OLS residuals is rejected only for the Kiritiri-
Siakago, Kitale-Nairobi, Kitale-Migori, and Nairobi-Migori links. This implies that all other 
markets were not integrated in the preliberalization period.  The result highlights the 
importance of the restriction that limited the amount of grain that could be moved out of a 
district in the era of market controls.  In the postliberalization period the hypothesis of no 
long-term relations among pairs of markets is rejected in all cases except for the Nairobi-
Awendo, Siakago-Migori, and Siakago-Awendo. We concluded that only the three market 
links listed were not cointegrated in the postliberalization period considered in this study. 
 
Dividing the sample into preliberalization and postliberalization subsamples and carrying out 
the appropriate cointegration tests led us to observe that most markets became cointegrated in 
the postliberalization era. We conclude that liberalization improved the transmission of price 
signals among various markets in the country, thereby strengthening the links between 
markets. 
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Table 8a--Unit root tests for OLS residuals in the preliberalization era 

 Kiritiri Siakago Kitale Nairobi Migori Awendo 
Kiritiri ----- Reject Cannot 

reject 
Cannot 
reject 

Cannot 
reject 

Cannot 
reject 

Siakago 
 

Reject ----- Cannot 
reject 

Cannot 
reject 

Cannot 
reject 

Cannot 
reject 

Kitale Cannot 
reject 

Cannot 
reject 

----- Reject Reject Cannot 
reject 

Nairobi 
 

Cannot 
reject 

Cannot 
reject 

Cannot 
reject 

----- Reject Cannot 
reject 

Migori 
 

Cannot 
Reject  

Cannot 
reject 

Reject Reject ----- Cannot 
reject 

Awendo Cannot 
reject 

Cannot 
reject 

Cannot 
reject 

Cannot 
reject 

Cannot 
reject 

----- 

Source: Authors’ survey, 2001. 
 
 
Table 8b--Unit root tests for OLS residuals in the postliberalization era 
 
 Kiritiri Siakago Kitale Nairobi Migori Awendo 
Kiritiri ----- Reject Reject Reject Reject Reject 
Siakago 
 

Reject ----- Reject Reject Cannot 
reject 

Cannot 
reject 

Kitale Reject Reject ----- Reject Reject Reject 
Nairobi 
 

Reject Reject Reject ----- Cannot 
reject 

Cannot 
reject 

Migori 
 

Reject Cannot 
reject 

Reject Reject  ----- Reject 

Awendo Reject Cannot 
reject 

Reject Cannot 
reject 

Reject ----- 

Source: Authors’ survey, 2001. 
 
 
Having established cointegration of various markets in the postliberalization era, we 
proceeded to assess whether price movements follow well-defined paths--that is, start around 
demand or production centers and then spread around the country using the Granger causality 
test as explained in section 2.3.3. The results of this test are presented in Table 9. The reader 
is reminded that Granger causality tests were undertaken for those market links where 
cointegration in the postliberalization era had been established. 
 
 
Table 9--F-statistics for the Granger causality tests 

 
 Market j 

 Kiritiri Siakago Kitale Nairobi Migori Awendo 
Kiritiri - 22.28 3.41 10.67 3.23 4.84 
Siakago 21.67 - 4.47 5.46 X X 
Kitale 2.85 1.35 - 26.95 9.65 10.76 
Nairobi 4.91 6.03 27.14 - 7.77 X 
Migori 0.63 X 15.52 9.39 - 13.79 

Market I 

Awendo 2.57 X 9.51 X 10.70 - 
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Source: Authors’ survey, 2001. 
Note:   X denotes market links that are not cointegrated. 
 
 
The results show that most markets exhibit a bidirectional causality (feedback causality) 
except that Siakago does not Granger cause Kitale, and Kiritiri does not cause Migori. 
Nairobi, Kitale, and Kiritiri appear to be important markets in terms Granger causing other 
markets. The issue of Granger causality has also been examined for the Ethiopian markets by 
Negassa (1998). The findings point at Addis Ababa as a central market that Granger causes 
prices for teff, wheat, and maize in the other markets. It would appear that markets in 
important production and consumer zones usually emerge as central markets following 
reforms and market liberalization.  
 
Liberalization and integration by themselves cannot guarantee market efficiency.  For 
example in Malawi, Goletti, and Babu (1994) note that while liberalization has enhanced 
market integration, the extent and speed of price transmission still remains low, a 
phenomenon they attribute to underdeveloped market infrastructure.  In Ethiopia, Negassa 
(1998) has shown that market integration exists alongside high spatial price differentials.  
This finding again is attributed to poor market infrastructure in terms of transport, storage, 
and market information.  Almost universally, private sector agents are constrained by limited 
access to credit and storage facilities, as well as problems in securing transport (Beynon, 
Jones, and Yao 1992; Badiane and Shively 1998). 
 
Coulter (1994) argues that the reform process in Africa has tended to emphasize pricing 
policy rather than complementary investments in infrastructure and services.  Coulter and 
Compton (1991) identified the following constraints facing the operation of liberalized 
marketing systems in Africa: 
•Inadequate roads and vehicles; 
•Lack of availability of trade credit; 
•Lack of storage chemicals; 
•Lack of market information; 
•Unsupportive legal frameworks; 
•Lack of commitment by governments; and 
•Inconsistent donor support; 
 
Among these factors, lack of government commitment presents the most important obstacle.  
Many African governments perceive liberalization as a risky process, and the process has 
thus been severely constrained by lack of domestic political consensus (Booth 1994; Badiane 
and Shively 1998; Jones, 1998). 
 
The overall picture emanating from the analysis of marketing efficiency presented so far is 
that of a country where liberalization has enhanced market integration between maize surplus 
and deficit areas. The degree of market efficiency, however, is still low and can be improved.  
Market liberalization alone cannot achieve a structural change in market integration unless 
concomitant investments in marketing infrastructure (such as transportation and 
communication) are undertaken. A stable and certain government policy is also necessary for 
improvement in market efficiency.  Consequently, this study further analyzed the role of 
different infrastructure components including storage facilities, market centers, financial 
institutions, market information systems, and transport infrastructure in enhancing the 
efficiency of the maize marketing system. The role of government policy in facilitating or 
impeding the private sector’s ability to respond to liberalization was also addressed.  
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3.3  The Role of Infrastructure and Government Policy in Maize Marketing 
Infrastructure is generally defined as material, institutional, and personal facilities and 
arrangements that allow production and movement of goods and services (Thimm 1993).  As 
Jayne et al. (1997) note, food markets in Africa are characterized by small-scale trader 
operations, limited trader investment in transport and storage, and the slow pace of private 
market development. This section identifies the role of different infrastructure components in 
influencing the efficiency of the maize marketing system in Kenya.  Specifically, the role of 
transport, storage, market centers, and other marketing facilities in promoting the 
participation of private traders in the maize marketing system is considered. 
 
3.3.1 Transport Infrastructure 
As shown in Table 10, about 79 percent of the sampled traders used dry-weather roads, which 
are normally impassable during the wet season, to move maize from the farms to the markets. 
These dry-weather roads are mainly in the rural districts of Trans Nzoia, Mbeere, and Migori. 
A wide variety of transport modes used by private maize traders were identified.  These 
include long-distance lorry haulers, bicycles (bodabodas), pickup trucks, donkeys, oxcarts, 
handcarts, head loads, and tractors. The relative importance of the various modes of 
transporting maize is indicated in Figure 4. 
 
About 66 percent of the sampled traders reported that the road network is not well developed 
for easy transportation of maize. Maize traders encounter a number of problems when 
transporting their maize, including poorly maintained roads with potholes, high maize 
transport costs, insecurity, and impassable, dry-weather-only roads. Table 11 shows a ranking 
of these problems on basis of the number of traders that considered each of them as the most 
important.  I t was observed that the perception of the severity of each problem varied by type 
of trader as depicted in Table 12.  Opinions were varied about how the transport problems 
could be solved.  As shown in Figure 5, the majority of the traders wanted the road network 
improved through tarmacking of the dry-weather roads and regular maintenance of the 
existing roads. 
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Table 10--Types of roads used to transport maize to local markets   
            

Number of traders who report using: District  
      All-weather roads Dry-weather roads 
Mbeere 10 35 
Nairobi 16 8 
Trans Nzoia - 51 
Migori 12 47 
Total 38 (20.8%) 141 (79.2%) 
Source: Authors’ survey, 2001. 

 

 
Table 11--Transport problems reported by traders 

 
Problem Number of traders 

reporting problem
  

% 

Poorly maintained roads (with potholes) 50 21.4 
High transport costs 40 17.1 
Muddy access roads 40 17.1 
No problem  34 14.5 
Does not transport maize 27 11.5 
No means of transport 18 7.7 
Insecurity 13 5.6 
Impassable dry weather roads 9 3.8 
High cess (fees) 2 0.9 
Don’t know 1 0.4 
Total 234 100 
Source: Authors’ survey, 2001. 
 
 
Transport constraints appear to be limiting long-distance maize trading.  About 60 percent of 
the traders who responded to the question of the distance from farm gate to the market where 
they sell indicated that they sold maize within a radius of 40 kilometers (Table 13).  
 
Poor transport network in the country not only restricts the access of households to available 
maize in the market, but also restricts the movement of maize by farmers or traders to market 
outlets owing to high transportation costs.  It therefore hinders the efficient movement of 
maize under a free market regime.  Efficient road networks should facilitate free and efficient 
movement of maize from surplus to deficit areas. Alderman and Shively (1996) note that in 
Ghana, there is room to reduce transport costs with public investments in improved 
infrastructure. Other researchers have emphasized the central importance of physical 
infrastructure, especially the network of rural feeder roads (Shaffer etal. 1985; Jayne et al. 
1997; Gabre-Madhin 1998; Jones 1998; and Fafchamps 1999). A good infrastructure eases 
frictions in shipments between surplus and deficit areas, while an inefficient one impedes the 
rational marketing of commodities. 
 
 
Table 12--Transport problems by different type of traders 
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Type of trader Problem % of traders 
Wholesaler (open air) High transport costs 23.8 
Retailer (open air) Poorly maintained roads 29.5 
Lorry traders Poorly maintained roads 40.0 
Transporters Poorly maintained roads, high 

transport costs, insecurity 
20.0 

Wholesalers (store) High transport costs 30.4 
Large-scale millers Poorly maintained roads 20.0 
Bicycle traders Poor rural access roads 33.3 
Posho millers Poorly maintained roads 23.1 
NCPB Poor rural access roads 50.0 
Source: Authors’ survey, 2001. 
 
 
Table 13--Reported distances from the farm gate to the market by district 

 
Number of traders responding by district Distance in km 

Mbeere Nairobi Trans 
Nzoia 

Migori Total % 

0–40 46 5 44 46 141 60.3 
41–80 1 2 6 8 17 7.3 
81–120 1 2 0 2 5 2.1 
121–160 2 1 0 0 3 1.3 
161–200 0 1 0 1 2 0.9 
201–240 0 2 0 0 2 0.9 
241–280 0 0 0 0 0 0.0 
281–320 0 1 0 0 1 0.4 
321–360 0 3 0 0 3 1.3 
361–400 0 0 0 0 0 0.0 
401–440 0 3 0 0 3 1.3 
441–480 0 2 0 0 2 0.9 
481–520 1 1 0 0 2 0.9 
No response 9 37 4 3 53 22.6 
Total 60 60 54 60 234 100 
Source: Authors’ survey, 2001. 
 
 
3.3.2  Storage Facilities  
This study seeks to establish the reasons why traders store maize, where they store their 
maize, and the storage problems that they face.   
 
In the maize-surplus districts the storage function is meant to assemble maize into large 
quantities (bulk building), whereas in the maize-deficit districts traders store maize for bulk 
breaking.  Traders interviewed revealed that the main aim of storage is to stock maize in 
anticipation of price increases (Table 14). 
 
 
Table 14--Main reasons given by traders for storing maize 

 
Reason Number of 

traders reporting 
% 
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reason 
Overcome period of low prices 113 57.4 
Assemble large quantities (bulk building) 41 20.8 
Ensure continuous supply 21 10.7 
Disassemble into smaller quantities (bulk breaking) 18 9.1 
Lack of transport 4 2.5 
Total  197 100 
Source: Authors’ survey, 2001. 
 
 
According to the field survey results, about 29 percent of the sampled traders store their 
maize in hired stores and godowns, while some do so either in their own houses (24 percent) 
or in their own stores and godowns (22 percent).  Storage in stalls in marketplaces and in 
open-air markets is relatively unimportant because of levies charged by the local authorities 
and associated risks especially theft of the stored stocks.  Very few farmers and traders have 
invested in storage facilities.  The NCPB depots are also relatively unimportant in providing 
storage to private traders.  This situation can be attributed to the high rent charged and the 
bureaucracy involved in acquiring storage space. 
 
The major maize storage problems as reported in the sampled districts are shown in Table 15. 
Lack of capital and credit, erratic price changes, problems of pest infestation (mainly rodents 
and weevils), and high storage costs were cited as the major obstacles that limit the capacity 
to store maize (Figure 6).  Insect pests are the most severe and widespread biological 
constraints on grain storage, and traders complained about the inefficacy of the pesticides 
they use.   
 
In order to increase their capacity to store maize, the sampled traders were of the opinion that 
provision of capital in the form of soft loans, increased trader bargaining power (to counter 
monopsonistic tendencies by large traders and processors), and reduced storage charges were 
necessary.  In addition, farmers’ adherence to the NCPB’s recommended moisture levels and 
the provision of affordable and high-quality pesticides would enhance traders’ capacity to 
store maize.   
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Table 15--Reported maize storage problems by district 

Number of traders reporting problem in: Problem 
Mbeere Nairobi Trans Nzoia Migori Total 

Rodents and other 
pests 

28 19 35 36 118 

Theft/insecurity 2 10 6 3 21 
Rain damage 1 2 3 0 6 
Lack of storage 9 0 4 0 13 
High storage costs 4 0 0 0 4 
Source: Authors’ survey, 2001. 
 
 
The traders also noted that provision of security and appropriate storage facilities, including 
the opening up of NCPB storage facilities to both the large- and small-scale traders, could 
help alleviate the storage problem.   
 
The storage function of marketing under liberalization in Kenya should contribute to price 
stabilization and long-range food security mainly by facilitating private sector involvement in 
marketing.  This study shows, however, that traders do not have the financial and managerial 
capability to store maize and be able to exploit seasonal price changes. A similar observation 
has been made for Ghana by Badiane and Shively (1998), who have suggested improvements 
in local storage to reduce food price variability. 
 
Improving grain storage requires investments in physical facilities, research, and extension 
for on-farm and off-farm storage as advocated by Tyler and Bennett (1993), improvement of 
credit access by farmers and traders, and reduction in market risk occasioned by policy 
reversals.  
 
3.3.3 Market Centers and Marketing Facilities 
The existence of accessible market centers and adequate marketing facilities is a necessary 
prerequisite for the development and acceleration of private trade.  About 95 percent of the 
sample respondents reported that between one and six markets exist near the locations where 
they operate.  About 48 percent of the respondents reported that these marketplaces are easily 
accessible, whereas about 52 percent felt otherwise.  About 48 percent of the respondents said 
that these market centers have the necessary facilities for maize trading, whereas about 52 
percent said that these marketing facilities are inadequate (Table 16).  
 
Market centers are administered and run by the local governments, who are also supposed to 
provide and maintain the market facilities.  The traders in turn pay a market fee to the local 
council.  This fee varies from council to council depending on the market facilities provided, 
but it is usually about KSh. 10 per 90 kg bag of maize. Apart from the market fee, those 
traders who rent stalls also pay a monthly rent fee and security fee. 
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Table 16--Responses on availability of marketing facilities 

 
Number of traders who believe that marketing facilities: District 

Are adequate Are not adequate 
Nairobi 48 7 
Mbeere 21 34 
Trans Nzoia 19 22 
Migori 15 45 
Source: Authors’ survey, 2001. 
 
 
We were surprised by the high level of satisfaction among the respondents with the market 
facilities, as the market centers lacked several appropriate marketing facilities.  Most of them 
are periodic open-air markets with no stalls, sanitation, or drainage.  Some do not even have a 
perimeter fence.  They are usually muddy or flooded during the rainy season and dusty during 
the dry season.  Most of the facilities were in a dilapidated state.  Local council officials cited 
limited resources, inefficient council administration, and inadequate technical capacity as the 
reasons for lack of maintenance. 
 
Approximately 37 percent of the interviewed traders wanted the markets improved through 
provision of water, sanitation, and proper drainage.  A further 29 percent believed that stalls 
should be provided as a way of improving the markets, whereas 4 percent wanted security to 
be improved.  We also formed the opinion that provision of roofs over the facilities would go 
a long way toward improving the marketing conditions. 
 
The existence of hygienic and secure market centers and marketing facilities is important not 
only to increase participation in private trade, but also to increase efficiency in handling 
activities.   Improvement of market structures and facilities is an immediate measure that 
would greatly support the development of private maize trading. 
 
3.3.4 Availability of Market Information 
The possibilities for flow of market information in Kenya are mainly through print media, 
electronic media, and personal contacts or telephone.  The Market Information Branch of the 
Ministry of Agriculture also publishes wholesale market prices for more than 20 major food 
commodities in the major towns of the country five times a week.  Of the 160 traders who 
responded to the question of availability of information on prices and supply, 48 percent 
reported that they obtained information by visiting marketplaces, 27 percent through other 
traders, 15 percent through brokers, 4 percent from friends and relatives, 3 percent from 
NCPB officials, and 2 percent through print and electronic media.  This result suggests the 
existence of an underdeveloped market information system and the ineffectiveness of the 
Market Information Branch of Ministry of Agriculture in supplying information.  
 
Surprisingly, about 79 percent of the traders reported that the market information that they 
receive is adequate for decisionmaking, whereas 21 percent said that it was not.  On the issue 
of whether market information availability and flow has improved since implementation of 
the liberalization policies, 76 percent of the respondents said that the situation was now 
better, 15 percent said that it had worsened, and 9 percent could not tell whether market 
information and flow had improved or not (Table 17). This result, while contradicting the 
observation of underdeveloped information system, suggests that traders have become 
accustomed to poor market information and high transaction costs, which they factor in their 
pricing behavior.  
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Table 17--Traders’ perception of the availability of market information by district 

 
Number of traders reporting that: District 

Availability of market 
information is better 
since liberalization 

Availability of 
market 

information is 
worse since 

liberalization 

They cannot tell 
whether it is better or 

worse 

Migori 58 2 0 
Mbeere 45 1 6 
Trans Nzoia 35 19 0 
Nairobi 31 13 12 
Source: Authors’ survey, 2001. 
 
 
The traders suggested that measures such as formation of a maize traders organization, 
accurate and reliable market information relayed through the print and electronic media, and 
provision of up-to-date market information by the Ministry of Agriculture through the market 
information bulletins would go a long way toward improving the flow of market information.  
 
Limited public market information results in asymmetric information and is one of the 
institutional issues affecting efficiency of markets in Africa (Dorward, Kydd, and Poulton 
1998; Gabre-Madhin 1998; Fafchamps 1999; Jayne et al. 1997).  Provision of market 
information is an area in which the state can play a key role in improving market efficiency 
and general economic development.  
 
3.3.5 Availability of Credit 
This study establishes that there are few opportunities for maize traders to receive credit, 
from either banks or other sources.  As shown in Figure 7, most traders obtained initial 
capital to enter the maize trade from other businesses and from agricultural activities.   
 
Of the 22 traders who responded to the question about the source of credit, 32 percent 
obtained it from commercial banks, 27 percent from cooperative societies, 9 percent from 
fellow maize traders, 14 percent from informal moneylenders, and 18 percent from relatives.  
The study shows that few wealthy traders extend credit to maize farmers or to other traders 
and regular customers on mutual agreement.  There was no evidence of an established well-
functioning informal credit system.  More than 82 percent of the traders interviewed said they 
do not get adequate credit.  Any cash credit obtained is mostly from relatives or other traders.  
Formal bank credit to traders is very rare mainly because of high interest rates and collateral 
requirement.  
 
Forty-six percent of the interviewed traders, however, reported that availability of credit is 
better now than in the preliberalization era, 32 percent said that credit availability had 
worsened, and 22 percent were not sure.  As shown in Figure 8, the traders cited high interest 
rates, short or no grace period in loan repayment, and the collateral requirement as the major 
problems experienced in acquiring credit.  The interviewed traders made a number of 
suggestions on how the problem of credit can be solved: 38 percent cited reduction of interest 
rates, 31 percent wanted to be given an adequate grace period, 18 percent wanted more loan 
schemes to be formed, and 13 percent argued that with removal of loan security demands 
(guarantors and collateral requirements) credit problems could easily be solved.   
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Lack of capital and credit hampers the entry and expansion of private trade.  It affects 
transport operations, storage capacity, and the general efficiency of the entire maize 
marketing system.  As Jones (1998) has observed, the limited capacity of the small-scale 
private sector to deepen and expand its operations beyond small-scale processing and 
assembly, wholesale, and retail activities points to the need for effective systems of credit and 
input supply, as well as market regulation to promote supply of public goods such as 
information and contracts. This is a key policy issue that has emerged across a wide range of 
countries. Credit, therefore, is a critical area of public support.  The state must take into 
consideration the particular needs facing the large number of small-scale private sector 
participants by, for instance, designing group lending schemes. 

 

3.3.6  Government Policy 
This section considers the role of the government in facilitating private maize trade, the role 
of the NCPB in a liberalized market, and the problems associated with actions of government 
that traders have been facing in the liberalized maize market.   
 
Apart from the itinerant open-air maize traders who pay a market fee to the local authorities, 
maize traders and processors are required by law to have a trading license.  The fee paid to 
acquire a trading license varies depending on the scale of business.  Small-scale traders pay a 
license fee of approximately KSh. 500 per year, whereas the large-scale maize traders and 
processors pay more than KSh. 10,000 every year.  Traders perceive the trading license 
requirement as an impediment to entry and expansion in the maize trade. Many small traders 
consider licenses costly and difficult to obtain owing to opaque requirements. Not only must 
traders go through a cumbersome bureaucracy, but also often have to bribe officials in order 
to acquire the license. The licensing procedure needs to be simplified and requirements 
publicized to ease the licensing process. 
 
3.3.6.1 Traders Perception of the New Role of NCPB  
Before the reforms in the cereals sector, the bulk of the marketed maize surplus in Kenya 
went to the NCPB. This study seeks to determine whether the private traders understand the 
role of the NCPB under the new marketing arrangement. About 78 percent of the sampled 
private traders said that they know the role of NCPB in the postliberalization era.  Of the 176 
respondents on the question “What are the roles of NCPB in maize marketing?” about 55 
percent said that under liberalization it is supposed to act as a buyer and seller of last resort, 
and about 45 percent saw it as a body that is supposed to maintain strategic maize reserves.  
On the question of whether the private traders find the NCPB an impediment to their 
participation in maize trade, 70 percent did not see it as an impediment, 24 percent saw it as 
an impediment, and 6 percent reserved their comments.  Those who saw the NCPB as an 
impediment to their maize trade argued that the NCPB does not pay promptly for maize 
delivered.  Also its requirement that maize of high quality be properly dried with a moisture 
content of less than 13 percent is perceived as very stringent.   
 
We also asked traders how famine relief maize, given out by the government and other food 
relief agencies, affects their maize trade. Seventy-two percent of the sampled respondents 
reported no effect, whereas 28 percent talked of some negative effects , such as increased 
cheap supply that depressed prices.  In some instances the relief maize is clandestinely 
diverted to the market, once again maize prices to decline.  Relief procurement procedures 
should be restructured to give farmers the opportunity to sell surplus to the relief agencies for 
subsequent delivery to deserving areas when needed. 
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3.3.6.2 Awareness of the Liberalization Policy 
This study further seeks to investigate what traders know about the liberalized maize market.  
About 89 percent of the respondents said they were aware that the maize market had been 
fully liberalized, whereas 11 percent were not aware. This awareness by sampled districts is 
shown in Table 18. 
 
Table 18--Traders’ awareness of the liberalization of the maize market  

 
Traders reporting they are aware of 

liberalization 
Traders reporting they are not 

aware of liberalization 
District 

Number % Number % 
Trans Nzoia 52 96 2 4 
Mbeere 55 93 5 7 
Nairobi 52 86 8 14 
Migori 48 80 12 20 
Total 207 88.5 27 11.5 
Source: Authors’ survey, 2001. 
 
 
As the table shows, awareness of maize market liberalization is highest in Trans Nzoia (the 
major maize-producing district) and lowest in Migori (a minor maize-producing district). Of 
the 207 traders who responded to the question whether the liberalization policy is good or 
bad, 86 percent said that the policy is good and 14 percent said that it is bad.  Those in 
support of the liberalization policy said that the free market enables them to move maize with 
few hurdles and that maize from farmers has become very cheap. Liberalization has enabled 
surpluses to find markets far and wide.  In addition, many traders have entered the market, 
thereby alleviating the problem of unemployment.  Farm inputs, especially fertilizers, have 
also become readily available, and there is healthy and stiff competition among the traders. 
Those that did not favor the liberalization policy reported that market conditions were 
unpredictable, making business decisionmaking difficult. They were particularly unhappy 
with the high price fluctuations that have been engendered by the policy. 
 
About 60 percent of the traders who responded to the question of government commitment to 
liberalization (n = 198) believed that the government is committed to the liberalization policy, 
whereas about 40 percent said that the government is not (Table 19).    
 
 
Table 19--Traders’ assessment of government commitment to liberalization policy 

 
Traders who believe the government 
is committed to liberalization 

Traders who believe the 
government is not committed to 
liberalization 

District 

Number % Number % 
Migori 44 88 4 8 
Trans Nzoia 45 85 7 13 
Nairobi 21 36 37 64 
Mbeere 9 22 31 76 
Total 119 60.1 79 39.9 
Source: Authors’ survey, 2001. 
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As Table 19 shows, traders in the surplus districts (Trans Nzoia and Migori) have the 
perception that the government is committed to the liberalization policy while traders in the 
deficit districts (Mbeere and Nairobi) are a bit skeptical of the government’s commitment. 
 
A majority of the traders were aware that they do not need a movement permit to move maize 
from one district to another.  They were also aware that they can sell maize anywhere in the 
country and not necessarily to the NCPB and that they can import maize into the country 
subject to payment of a variable duty. 
 
However, as shown in Figure 9, traders have faced myriad problems since liberalization of 
the maize trade.  The major problems cited include low maize prices, lack of market, 
uncertain government policy, and competition from other traders and processors.  
 
The traders suggested a number of measures that can be implemented to alleviate these 
problems.  As Table 20 shows, solutions include enhancement of trader bargaining power, 
provision of soft loans to traders, and a ban on importation of maize. It seems, however, that 
traders like some aspects of liberalization and not others. They like, for instance, the free 
movement of maize and prompt receipt of payments for stocks sold, but they do not like 
unstable prices, which are sometimes very low. This result implies that the NCPB must be 
empowered to play its market stabilization role more effectively. In addition there is a need to 
enhance the bargaining position of the small-scale farmers and traders by helping them form 
associations organizations and cooperatives.  Government should also show greater 
commitment to empowering farmers and traders by maintaining law and order (security) and 
enforcing contracts. 
 
3.3.6.3 Liberalization of the Maize Market and Trader Entry   
The results of this study indicate the existence of all seven major categories of traders 
identified in section 1.2.  Traders who were identified by their use of intermediate means of 
transport (bicycles, oxcarts, donkeys, handcarts, and head load) were found to be an 
important emerging category.  They perform various functions in the marketing chains, 
including bulking at the farm level and delivering the grain to assemblers, retailers, and posho 
millers. The numbers of sampled actors in private maize trade in the four districts are shown 
in Table 21. 
 
 
Table 20--Traders’ suggestions for alleviating maize marketing problems 

 
Measure Number of traders 

suggesting measure
% 

Enhance bargaining power 53 34.0 
Offer soft loans to traders 39 25.0 
Stop importation of maize 20 12.8 
Provide stores 18 11.5 
Reduce transport costs 17 10.9 
Provide security  5 3.2 
Maintain roads   3 2.1 
Standardize weighing equipment 1 0.6 
Total   156 100.0 
Source: Authors’ survey, 2001. 
 
 
Table 21--Types of traders by district 
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Type Mbeere Nairobi Trans Nzoia Migori Total % 
Wholesaler (store owner) 17 8 23 9 57 24.4
Retailer (open-air market) 21 13 7 14 55 23.5
Posho miller 2 9 11 11 33 14.1
Wholesaler (open-air market) 12 5 0 6 23 9.8 
Bicycle trader 2 7 9 5 21 9.0 
Transporter 3 6 4 7 20 8.5 
Lorry trader 3 5 0 3 11 4.7 
Large-scale miller 0 5 0 0 5 2.1 
Others (such as donkeys, 
oxcarts) 

0 0 0 3 3 1.3 

NCPB depot agents 0 2 0 2 2 0.9 
Total 60 60 54 60 234 100 
 
Source: Authors’ survey, 2001. 
 
 
The results of the trader survey show that during peak purchase months, wholesalers buy 
maize mainly from the maize-surplus districts of Trans Nzoia, Malava-Lugari, Uasin Gishu, 
Nandi, and others and sell it in the high-demand deficit districts of Nairobi, Siaya, Kiambu, 
Kisumu, and the Ukambani districts of Machakos, Kitui, and Makueni.  It should be noted 
that the large-scale maize-growing areas are in the Rift Valley Province and have one harvest 
season, whereas in some parts of Kenya maize is harvested twice in a year.  This difference 
affects the dynamics of supply and demand and may be the cause of interseasonal commodity 
flow reversals.  
 
In the peak harvest season, most large-scale farmers and wholesalers prefer to sell maize to 
the large-scale millers because of their ability to buy in large volumes and pay promptly.  
Traders also report that it takes less time to sell to millers than it does to sell directly to 
retailers.  Informal interviews also revealed that wholesalers favor selling to the millers 
mainly because the transaction costs per unit sold are very low compared with selling to 
other potential buyers. 
 
The stationary open-air market traders operate in the local periodic markets at a small scale, 
with stocks ranging between one and four bags.  Most of these traders are women and are 
constrained from holding larger quantities by lack of cash.  These traders bulk-break maize, 
and the unit of measurement is the gorogoro (2-kilogram tin). The going price of one 
gorogoro at the time of the survey was approximately Ksh. 20, and 40 gorogoros made up 
one 90-kilogram bag.  The storage charges levied by the local market authorities provide a 
major disincentive for these traders to hold their stocks inside the market. 
 
The mobile traders and transporters carry out the functions of bulk building (assembling), 
storing, transporting, and distributing maize.  They include bicycle (bodaboda) traders, lorry 
traders, donkey traders, and handcart traders.  The lorry traders who own trucks ferry maize 
from surplus to deficit areas, thereby functioning as wholesalers and distributors. 
 
Some private traders rent or own stores in towns and rural shopping centers.  Farmers usually 
deliver small quantities of maize to these stores as the need for cash arises.  The turnover for 
such traders is in the range of 2,000-4,000 bags per year.  Storage is limited to the length of 
time it takes to find a buyer.  If no buyers are forthcoming, the store owner hires a lorry to 
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deliver the maize for sale either to NCPB stores or to other traders in deficit areas some 
distance away. 
 
Maize milling accounts for the majority of maize processing and is the most organized 
market for maize in the private sector.  The number of millers has increased with the advent 
of liberalization.  They range in size from large sifted-flour mills with the capacity to 
purchase and store maize to ordinary posho mills, which rarely engage in any storage. 
Although the NCPB operates a network of depots throughout the country, the advent of 
liberalization and the consequent reduction in state funding has diminished its role in the 
maize market. Although it is supposed to stabilize the maize market through its commercial 
activities, its main role today is the maintenance of strategic grain reserves and management 
of famine relief supplies.  In recent years the operations of the NCPB have caused 
considerable confusion, as its future role in the grain market remains unclear. 
 
Kenya provides an excellent case study for examining the effects of food market 
liberalization.  Before liberalization, the NCPB was the only official buyer and seller of 
maize.  A casual review of Table 22 reveals a substantial entry of different types of traders 
since liberalization.  About 56 percent of the sample traders entered the maize market after 
1993.  Widespread postliberalization entry into food marketing is a common observation in 
most countries in Sub-Saharan Africa (Kherallah et al. 2002).  According to the perception of 
the sampled traders, it appears that in Kenya the trader categories that have witnessed 
increased entry since liberalization include open-air retailers, open-air wholesalers, 
wholesalers who operate in stalls or stores, and posho millers. 
 
32.6 percent of the sampled traders believe that open-air retailers have increased the most 
(Table 22).  The numbers in this table have important implications for food market 
development.  Massive trader entry has occurred in those market niches that do not require 
high initial capital investment, such as open-air retailing. The commonly cited bottlenecks of 
lack of interseasonal storage and motorized transport identify trader categories into which 
there has been little postliberalization entry.  This is particularly true of the long-distance 
maize transporters and large-scale millers, which have witnessed low trader entry even with 
the advent of liberalization. To use Caves and Porter’s (1977) term, there are mobility 
barriers to movement within the maize marketing system from one niche to the next.  Chief 
among these barriers in the Kenyan case are lack of access to working capital, market 
information, bulk storage and transport, and a reliable network of customers and suppliers.  
Together these problems pose a major challenge for food market development in Kenya and 
Sub-Saharan Africa.  
 
 
Table 22--Traders’ perceptions of trader categories that have expanded since 
liberalization 

 
Trader category  Number of traders 

reporting this category
% 

Retailers (open air)  73 31.2 
Wholesalers (open air) 61 26.1 
Wholesalers (stall/stores) 51 21.8 
Posho millers  17 7.3 
Retailer (stall/stores) 12 5.1 
Lorry traders  7 3.0 
Long-distance transporter 2 0.9 
Large-scale miller 1 0.4 
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Do not know 10 4.3 
Total  234 100 
Source: Authors’ survey, 2001. 
 
Yet despite the problems with food market development in Kenya, market development has 
improved since liberalization, with 78.2 percent of the sampled traders, engaging in maize 
trade on a full-time basis (Table 23).  

 
3.4 Maize Marketing Costs 
Traders were asked what price they paid for maize both at the farm gate and at the wholesale 
levels immediately after harvest for the 2000/01 season. Prices paid at the farm gate ranged 
between Ksh. 400 and 1,500 per bag, whereas the wholesale prices ranged between Ksh. 600 
and 1,500. For the sampled traders, the selling prices ranged between Ksh. 600 and Ksh. 
1,900 per bag, but it should be noted that the market intermediaries operated at different 
channel levels, hence incurring different marketing costs.  
 
Table 23--Job status of traders 

 
Type of trader  Number of full-time traders Number of part-time traders 
Retailers (open air)  42 12 
Wholesalers (open air) 20 3 
Wholesalers (stall/stores) 43 14 
Posho millers  25 8 
Bicycle traders 17 5 
Lorry traders  7 4 
Long-distance transporter 17 3 
Large-scale miller 5 0 
Others 7 2 
Total  183 51 
Source: Authors’ survey, 2001. 
 
 
In addition to the cost of purchasing maize, traders incur other marketing costs. These include 
transport costs, storage costs, loading and unloading costs, license and market fees, bribes to 
licensing and police officers, security fees, and costs of packaging materials. Long-distance 
maize traders also incur boarding and lodging fees.   Each of the identified cost categories 
presents an opportunity for a closer look at how to reduce marketing costs. 
 
3.4.1 Transport Costs  
Few of the traders interviewed own means of transport. The main reasons cited for not having 
their own means of transport are lack of sufficient starting capital and the high risk and costs 
involved in operating owned vehicles. In the rural areas intermediate means of transport (such 
as donkeys and bicycles) are important in transporting maize from the farms to the nearest 
marketplaces. Traders pay approximately Ksh.4.40 on average to transport one bag of maize 
per kilometer on all-weather roads, compared with Ksh.7.60 on dry-weather roads. There is 
thus a need to improve roads from dry- to all-weather in order to reduce maize transport 
costs, thereby raising producer prices and lowering prices to consumers. 
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3.4.2 Storage Costs  
Survey results reveal that the majority of the traders (about 78 percent) store maize for a 
period of 1-4 months. On average, storage costs were estimated to be about Ksh. 30 per bag 
per month, equivalent to between 2 and 7.5 percent of the farm gate price. Traders usually 
maintain a rapid turnover because of lack of storage facilities, high risks of produce theft and 
quality deterioration, together with uncertainty regarding government policy, fluctuations in 
selling prices, high costs of pesticides, and inadequate working capital to finance 
stockholding. The strict conditions and quality standards set by the NCPB also act as a further 
disincentive. Some of the conditions set by the board include limiting the moisture content to 
less than 13 percent and requiring an upper limit of not more than 1 percent foreign matter, 1 
percent broken matter, and 2 percent rotten, diseased, and discolored grains. Alleviating 
storage constraints could reduce storage costs and enhance temporal arbitrage. 
 
3.4.3 Loading and Offloading Costs 
Average loading costs at the various maize markets were very similar, ranging between Ksh. 
8 and 12 per 90 kg bag. Modal loading costs in each market were Ksh. 10 per bag, but a few 
small-scale traders were paying below-average rates as low as Ksh. 5 per bag. Loading and 
offloading was by human labor, and little mechanization was observed.  
 
3.4.4 License and Market Fees 
According to the commercial law of Kenya, all traders are required to obtain a trading 
license. Depending on the volume of trade, the fee paid ranges from Ksh. 500 per year for 
very small-scale traders to Ksh. 100,000 per year for very large-scale maize millers and 
processors. Marketplaces administered by the local governments normally charge a daily flat 
rate market entrance fee. This fee ranges between Kshs. 10 and 20 depending on the 
respective local government rates. 
 
3.4.5 Bribes 
 In December 1993 virtually all restrictions on interregional maize trade were lifted, but 
police roadblocks remained. Traders still need to obtain a trading license, but this 
requirement has been loosely enforced, and most traders continue to operate without trading 
licenses. During the field survey for this study, the study team interviewed 13 traders who 
admitted having paid bribes to police officers. These bribes ranged from Ksh. 500 to 3,600. 
The bribe depends on the number of bags being transported.  Other traders also reported 
having paid bribes to licensing officers.  Bribes to licensing officers ranged from Kshs.100 to 
3,000.  The existence of this rent-seeking behavior points to cumbersome licensing 
procedures and unclear requirements.   Enforcing zero tolerance of corruption will guarantee 
elimination of this marketing cost. 
 
3.4.6 Other Marketing Costs 
Maize traders also incur costs of packaging materials (usually jute and polypropylene gunny 
bags), which normally cost between Ksh. 20 and 30 per bag. Security fees and boarding and 
lodging fees are additional costs incurred, especially by long-distance maize traders.  
Boarding and lodging costs could be reduced through improved market transparency and 
contract enforcement laws that would allow for flow of products without the need for 
physical inspection.  
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4. CONCLUSIONS AND POLICY RECOMMENDATIONS 
4.1 Conclusions 
The major objective of this study was to analyze the efficiency of the maize marketing 
system and determine how its efficiency has been affected by liberalization. To this end, we 
carried out an analysis of market integration among spatially separated markets, both in the 
pre- and postliberalization eras, using a number of techniques. An important goal of market 
liberalization and the opening of maize markets to private traders was to increase market 
efficiency by reducing marketing costs and spatial and temporal price differentials. We 
investigated this issue by considering changes in price spreads and volatility and the level of 
marketing costs. Finally we considered the effect of infrastructure and government actions on 
market efficiency. 
 
The results show that the liberalization policy has enhanced market efficiency as measured 
through market integration and that there are potential opportunities for arbitrage between 
maize surplus and deficit regions.  Liberalization has also led to the development of central 
markets (Nairobi in the consumption zone and Kitale in the production zone), indicating 
movement toward a more organized marketing system.  
 
The arbitrage opportunities brought about by liberalization will, however, remain largely 
unexploited because of infrastructural, institutional, and policy constraints that hinder the 
development of a private sector that could perform the functions hitherto performed by 
government agencies. These constraints include:  

•Transport constraints (poor road network, high transport costs, and poorly  maintained 
roads); 

•Storage constraints (lack of storage capacity, high storage costs, and lack of appropriate 
storage technologies); 

•Inaccessible market centers and inadequate marketing facilities in the market centers; 
•Lack of accurate and reliable market information; 
•Lack of capital and access to credit; 
•Unclear and uncertain government policy; 
•Insecurity; and  
•Nonenforcement of contracts, grades, and standards. 

Poor infrastructure raises marketing costs; licensing requirements hinder entry into maize 
trade; unavailability of credit limits traders’ access to working and investment capital; while 
unclear and unreliable government policy creates unwarranted uncertainty in the maize 
subsector.  
 
4.2  Policy Recommendations 
The following policy recommendations are drawn from the results of this study: 
 
1.Reduce transport costs: The government must take positive steps to overcome high 

transport costs.  Long-term policies should focus on investing in transport infrastructure. 
Systems should be developed to lease transport facilities (such as trucks, etc) to farmers 
and farmers’ associations (to be encouraged) and rural traders to move maize from remote 
areas to local markets and assembly points.  Medium- and long-term investment loans for 
the purchase of means of transport should be made available to traders. 

 
2.Increase storage capacity: In the short term the storage capacity owned by the NCPB 

should be leased to the private sector under favorable terms. In the long term investment 
in on-farm and off-farm storage facilities by the private sector should be encouraged and 
supported.  Another important area of government support in maize storage is research 
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and extension in postharvest technology to help traders avoid storage losses as well as to 
ensure the sale of maize when the prices guarantee profitable operations. 

 
3.Improve market facilities: Wholesale maize marketing sites should be developed at major 

regional nodes, and market facilities and assembly points should be created in the rural 
areas near the major transport routes. Local governments should supply adequate 
marketplaces and marketing facilities as a service, by using revenues from fees usually 
collected from the traders. 
 

4.Provide accurate and reliable market information: Accurate information on price, 
supply, and demand situations needs to be collected from the emerging central markets 
and relayed to market participants in a timely fashion. The Agricultural Information 
Service of the Ministry of Agriculture should receive adequate budgetary allocation to 
allow it to perform this role. The Ministry of Agriculture and farmer organizations could 
provide long-term outlook information.  Availability and improvement in 
communications infrastructure, especially in the rural areas, should receive more attention 
from the government. 

 
5.Increase access to credit: Government should encourage the development of nonbank 

institutions (including traders’ and farmers’ organizations) with expertise in lending to 
farmers and agribusiness, which more conventional lending institutions find too risky. 
Lending by financial institutions to small-scale traders and farmers could be encouraged 
by government underwriting of such credit schemes. 

 
6.Develop farmers’ and traders’ organizations: This needs special attention as the results 

of this study clearly indicated the traders’ felt need for such organizations. The 
organizations would enhance farmers’ and small traders’ capacity to exploit economies of 
scale in acquiring marketing inputs, access to credit, and capacity to negotiate for better 
prices with the more organized large buyers, who often possess more market information.  
The government and nongovernmental organizations have a clear role to play in 
catalyzing the formation of functional farmers’ and traders’ organizations. 

 
Enact stable, unambiguous, and supportive government policy: Until now the Kenyan 
government has limited itself to a passive role by merely allowing private trade to exist.  An 
articulate and stable government food policy to support the development of the private sector 
is needed.  Government must have clear objectives for the private sector in the liberalized 
market. Private traders need assurance that their legal status is not under any threat and that 
they will retain their current freedom to move maize and take other marketing actions.  Policy 
reversals that create uncertainty in the market should be avoided. The rapid changes 
introduced into the marketing sector in recent years should be embedded in effective 
legislation.   Enforcing contracts and standards regulations are key to establishing an enabling 
environment for liberalization to yield positive benefits to traders and other market 
participants. 
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Figure 1  Maize surplus and deficit districts of Kenya 
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Figure 2 The maize marketing system in Kenya 
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Figure 3 Trends in Maize Prices 1991-99 
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Trans Nzoia District 
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Mbeere District
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Nairobi 
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Figure 4 Modes of transporting maize 
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Figure 5 Solutions to transport problems as suggested by traders 

 

Source: Authors’ survey, 2001. 
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Figure 6: Limitations to storage capacity as reported by sampled traders 

 

Source: Authors’ survey, 2001 
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Figure 7 Sources of initial capital to enter maize trade 
 

Source: Authors’ survey, 2001 
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Figure 8: Problems experienced in acquiring credit 

 

Source: Authors’ Survey, 2001. 
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Figure 9: Maize marketing problems since liberalization 
 

 

Source: Authors’ Survey,2001 
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