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The 2020 Vision Network for East Africa seeks to reduce poverty and improve food security 
and child nutrition, increase agricultural productivity, and promote sustainable use of natural 
resources through more appropriate and better informed action by (i) generating information 
through collaborative research; (ii) strengthening the capacity to undertake and 
communicate policy research and analysis on topics related to food, agriculture, and the 
environment; and (iii) improving the dissemination and use of information and thereby 
facilitating more informed dialogue and debate by policymakers and other decisionmakers.  
The Network comprises of six countries: Ethiopia, Kenya, Malawi, Mozambique, Tanzania, 
and Uganda.  It is administered under the auspices of the 2020 Vision for Food, Agriculture, 
and the Environment Initiative of the International Food Policy Research Institute (IFPRI).   
 

The 2020 Vision Network gratefully acknowledges support from the following donors: 
Danish International Development Agency (DANIDA); Deutsche Gesellschaft fur Technische 
Zusammenarbeit (GTZ); European Union (EU); and Norwegian Agency for Development 
Cooperation (NORAD). 
 

This 2020 Vision Network report series aims to generate and disseminate information 
on key food policy issues related to food, agriculture, and the environment in East Africa.  It 
will include research output from the Network, including its competitive grants programs, 
proceedings of workshops organised by the Network, and other materials of relevance to 
food policy in East Africa.  The views expressed in these reports are those of the authors, 
and not necessarily endorsed by or representative of IFPRI or the supporting organisations.   
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FOREWORD 
 

 
 In the last decade, Ethiopia has undertaken significant reform measures in its 
agricultural policies.  Alongside the liberalisation of markets and changes in the institutional 
framework in which markets operate, the most remarkable change in Ethiopia’s agricultural 
policy has been the dissemination, adoption, and diffusion of agricultural technologies in the 
form of fertiliser and selected seed, especially with respect to maize.  These policies have 
achieved significant production gains in the period since 1995.  However, the resulting 
dramatic decline in grain prices over the past two years not only threatens the momentum of 
the spread of technology but also produces possible negative consequences at the macro 
and micro levels of the economy, with a potential negative impact on the rural poor. 
 
 It is in this context that the Ethiopian Development Research Institute (EDRI) and the 
International Food Policy Research Institute (IFPRI) jointly held a policy forum under the 
auspices of the 2020 Vision Network for East Africa on “Agricultural Technology and Price 
Policy in Ethiopia” on March 25, 2002, in Addis Ababa, Ethiopia, with the objective of 
developing concrete and practical solutions to the various problems related to agricultural 
technology diffusion and price policy in Ethiopia.   
 
 Senior-level policymakers, policy analysts, and researchers took part in the forum to 
closely examine the relationship between agricultural technology and prices in Ethiopia.  
Participants deliberated on the presentations of four research papers on relevant subjects 
that were commissioned from within Ethiopia and a conceptual and empirical paper by IFPRI 
researchers that set the international context and comparative experiences of different 
countries.  
 
 We are pleased that, in cooperation, EDRI and IFPRI were able to jointly hold this 
policy forum and thereby facilitate discussion on this timely and crucial policy issue, resulting 
in the identification of specific policy actions and ways for Ethiopia to move forward.   
 
 
 
 
 
 
 
Neway Gebre-ab     Per Pinstrup-Andersen 
Director, Ethiopian Development    Director General, International Food 
   Research Institute (EDRI)       Policy Research Institute (IFPRI) 
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PREFACE 
 
 

One of the most distinctive aspects of the 2020 Vision Network for East Africa is the 
link it provides between policymakers and researchers.  The overall goal of the 2020 Vision 
Network is to reduce poverty, improve food security, increase agricultural productivity, and 
promote sustainable use of natural resources through more appropriate and better-informed 
government action.  In each country, a country team, composed primarily of policymakers 
and researchers, participates in identifying the priority areas for research at the country and 
region levels, reviews research proposals, helps to organize capacity-strengthening 
activities, is engaged in information dissemination, and is the primary point of contact for 
exchange between policymakers and researchers.   
 

The 2020 Vision Network facilitates more informed dialogue and debate through such 
activities as meetings on topical issues that bring together policymakers, researchers, and 
leaders in civil society and media.  These fora provide an opportunity for policymakers to 
share their dilemmas and challenges with researchers and for researchers to present their 
research results and contribute to finding solutions for those challenges.   
 
 It is in this spirit that the inauguration of a series of policy fora took place on March 
25, 2002, in Addis Ababa with the policy forum on “Agricultural Technology and Price Policy 
in Ethiopia.”  EDRI and IFPRI jointly held this policy forum under the auspices of the 2020 
Vision Network to examine the relationship between the diffusion of agricultural technology 
and price policy and to consider the experiences of other countries in the hopes of exploring 
how best to cope with an emerging situation of grain price collapse in Ethiopia. 
 
 We would like to thank our colleagues at EDRI for their collaboration and, in 
particular, Tenkir Bonger for his leadership in making this forum possible. We acknowledge 
with many thanks the efforts of Tenkir Bonger, Eleni Gabre-Madhin, and Suresh Babu in 
editing the proceedings and of Vicki Lee for her expert preparation of the volume.  We also 
express our sincere appreciation to those who authored and presented the papers, as well 
as the rapporteurs, for generously sharing their expertise and contributing to such a 
productive exchange of information.  Finally and most importantly, we express our gratitude 
to the policymakers, policy analysts, and researchers that participated in the meeting for 
engaging in an open and constructive dialogue and debate, helping to further knowledge on 
this crucial topic, and identifying concrete steps forward for Ethiopia’s agricultural technology 
and price policy. 
 
 The 2020 Vision Network looks forward to supporting other such policy fora in the 
future, and considers this event with EDRI as an example of model collaboration. 
 
 
 
Rajul Pandya-Lorch 
Head, 2020 Vision Initiative 
International Food Policy 
Research Institute (IFPRI) 



 vii

 
 
 

EXECUTIVE SUMMARY 
 

Tenkir Bonger, Eleni Gabre-Madhin, and Suresh Babu 
 
 

In opening the EDRI/IFPRI 2020 network policy forum on “Agriculture Technology 
and Price Policy in Ethiopia,” H.E. Ato Ghebremedhin Belay, Vice Minister of Agriculture, 
stated that the objective of the forum was to make efforts to find a “better and implementable 
working mechanism for intervening in favour of a feasible agricultural produce price and 
building optimal diffusion of agricultural technology so as to promote growth and efficient 
allocation of resources.”  He also noted that the new agricultural extension known as 
Participatory Demonstration and Extension Training System (PADETS), being implemented 
at a national level since 1995/96-crop season, has contributed to increased production and 
productivity as well as improved incomes and levels of living standards of the rural 
community.  Despite these positive trends, the recent decline in grain prices has been 
something unexpected at least in the short run.  While the urban poor and other buyers of 
food crops have benefited from the fall in prices, the signal to suppliers of technologies is 
that the demand for fertiliser and selected seeds may decline.  This is bound to threaten the 
momentum of the spread of the technologies and to hinder the development of private 
investors, with a possible fall in cereal output by farmers.  The Vice Minister noted that those 
gathered in the forum were expected to look into the relationship between the diffusion of 
agricultural technology and price policy garnering in process the experiences of other 
countries in space and time.  The specific objectives of the policy forum were: 

 
• A better understanding of the theoretical foundation of the relationship between 

prices and the dissemination of agricultural technology at different stages; 
• Awareness of the analytical tools to generate policy options; 
• Appreciation of the alterative policy options at different stages in the diffusion of 

agricultural technology; 
• Identification of the appropriate institutional framework and its dynamism with the 

tempo of technical progress; and 
• An assessment of the relevance and policy implications for Ethiopia of experiences in 

countries or regions, which had undergone similar trajectories. 
 
TECHNOLOGICAL CHANGE AND PRICE EFFECTS 
 

The first paper presented was on “Technological Change and Price Effects in 
Agriculture: Conceptual and Comparative Perspectives” by Eleni Z. Gabre-Madhin, 
Christopher B. Barrett, and Paul Dorosh.  This paper focused on the price dimension of 
technological change in agriculture and reviewed both the conceptual underpinnings of this 
dimension as well the empirical evidence of the policy options that have been applied by 
Asian countries in the course of their respective Green Revolutions.  This paper raised the 
question: What is the appropriate pricing policy vis-à-vis price stabilisation and support in the 
face of inherently inelastic demand for agricultural goods?  Defining an appropriate and 
feasible role for the public sector in the post-reform era is a critical challenge.  A major 
lesson learned from two decades of market reform in Africa is that, while getting prices right 
is necessary, it is not sufficient for realising the potential of markets to transform rural 
economies and improve the livelihoods of the poor, that is, to getting markets right.  Thus, 
fostering competitive markets requires supporting market institutions and the adequate 
provision of public goods and services that are essential for markets to develop.   
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The paper highlighted that appropriate policy to address the price effects of 

technological change must focus on five areas.  First, it is critical to foster production 
increases based on technological change that reduces per unit costs.  In Asia, the Green 
Revolution led to cost-reducing technological change (and hence growth in total factor 
productivity) and farm incomes did not fall with consumer prices until after imports had been 
displaced.  Second, it is necessary to improve domestic market functioning so that excess 
supply transmits more quickly and at lower cost to other parts of the country.  The Asian 
model demonstrates the importance of rural infrastructure and institutions.  How well are 
integrated markets, intra- and internationally, determines the slope of the aggregate demand 
curve facing local producers.  The more segmented the market, the more price inelastic the 
demand and the lesser a share of the gains accrue to the producers.  The presence of 
market power or market failure of any sort, in interseasonal storage, transport, wholesaling, 
or processing, can have especially negative effects on grain prices.  Third, recent experience 
in countries such as Indonesia and India illustrate the use of export markets as a means of 
absorbing excess domestic supply, thus providing a market-based means of domestic price 
stabilisation.  Successful implementation of this policy requires establishment of trading 
contacts and a thorough understanding of the relevant import and export parity prices.  
Fourth, it is important to ensure that food aid imports are not providing disincentives to 
domestic production.  Increasing demand for food aid commodities through well-targeted 
direct distribution programmes can mitigate these disincentive effects.  Nonetheless, these 
positive demand effects are unlikely to completely offset the impacts of the food aid in 
increasing supply.  The net effect is thus to reduce prices and discourage domestic 
production, except in the case where food aid inflows are small and are only replacing 
private imports.  With the exception of Bangladesh, food aid flows to Asian countries fell 
sharply prior to their agricultural transformation.  Fifth, policy must focus on stimulating 
domestic demand through income growth, based on employment creation, particularly in the 
nonfarm sector.  General economic growth helps drive demand, which keeps food prices up 
in the face of expanding supply from technological change.  This is a crucial part of East 
Asia’s structural transformation.   
 

Together, these five elements represent key areas in which policy can have a critical 
impact on fostering and sustaining an agricultural revolution.  Taken as a whole, these 
elements reveal the interactions between technology, domestic and external markets, food 
aid, and the nonfarm economy.  Pursued separately, each represents a “blind policy alley,” 
resulting in unsustainable outcomes.  Thus, technology pursued without consideration of 
markets and demand chokes off its own source of momentum.  Stimulating long-term 
demand depends on income growth, and thus employment creation.  Similarly, the 
effectiveness of food aid policy to overall food security is closely tied to domestic supply and 
trade considerations.  The interactions among these five elements pinpoint the need for an 
integrated agricultural growth strategy. 
 
TRENDS IN AGRICULTURAL PRODUCTION, TECHNOLOGY DISSEMINATION, AND 
PRICES  
 

The second paper on “Trends in Agricultural Production, Technology Dissemination, 
and Price Movements of Outputs and Inputs” by Tadesse Kuma focused on trends in 
national production, including area cultivated and yields, trends in per capita food availability 
and food aid, trends in technology adoption and input use, and price trends of dominant 
crops.   

 
During the 1990s, the performance of crop subsector experienced a considerable 

improvement over the 1980s.  Estimates of physical quantity of foodcrop production leaped 
from a longer-term annual average of 60 million quintals in 1980/81 to 103.27 million quintals 
in 1995/96 and 104.3 million quintals in 1996/97 (CSA, Annual Abstract 1996).  The increase 
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in production was mainly due to the advent of good weather, except for the occurrence of 
drought in 1993/94 and the El Niño effect in 1997/98; appropriate policies and strategies of 
the government; and increased use of agricultural inputs such as fertiliser, improved seeds, 
chemicals, and herbicides.  In the 1990s, average total cereal production reached 68.5 
million quintals compared to 55.9 million quintals in 1980s.  Cereals comprise the bulk of 
total grain production, accounting for 84.8 percent of crop output in 1980/81–1999/2000.   
 

Although there has been fluctuation in production and consumption of agricultural 
inputs and outputs, overall agricultural production has increased since the PADETS initiative.  
In spite of the complete removal of subsidy, fertiliser consumption increased to 2.9 million 
quintals.  Also, the increase in improved seeds consumption by smallholders and the volume 
of input credit distributed to participants of the programme has been remarkable.   

Given the historically bumper production that has occurred since 1995/96, prices 
have fallen significantly.  The extent of price declines differs between primary, secondary, 
and tertiary markets.  Thus, the average prices of teff and maize in eight secondary markets 
were Birr 220 and Birr 110 per quintal in 1999/2000.  They fell to Birr 166 and Birr 75 per 
quintal in 2000/01.  However, price declines are relatively more severe at the level of primary 
markets, where farmers directly supply their products.  For instance, in the Jimma Horo 
district of Oromiya, teff prices in 1999/2000 fell from Birr 170 per quintal to Birr 73 in 2000/01 
and 2001/02, to one-fourth the level of the previous year.  The situation is more severe in 
Abe Dengoro, located on a poor road, where maize prices tumbled down to nearly one-fifth 
of the previous year.  The effect of drastic fall in output price has started to harm farmers' 
incentive in consumption of fertiliser and other agricultural inputs.  For instance, the share of 
farm households participating in the extension programme in Oromiya region has been 
reduced from 45.5 percent in 1999/2000 to 38 percent in 2000/01 mainly due to low output 
price.  
 

In general, the efforts of the government to ensure food security to all citizens 
through improving agricultural productivity have started to bear fruits.  National grain 
production reached record levels recently.  The width of the food gap that was filled with food 
aid has narrowed.  However, these positive trends have also come with development 
challenges.  While urban poor and rural landless benefit from the fall in prices, it is bound to 
harm the incentives of producers—technology users—and ultimately affecting the 
momentum of agricultural growth.   
 
STRUCTURE AND FUNCTIONING OF GRAIN MARKETS  
 

The third paper on “The Structure and Functioning of the Post-PADETS Grain 
Marketing System in Ethiopia” by Wolday Amha was aimed at analysing and understanding 
the functioning of the grain marketing system in the post-PADETS era, examining the impact 
of market liberalisation in the grain markets, identifying the causes for collapse of agricultural 
prices in the last two years, and assessing the constraints of grain marketing in order to 
suggest short-, medium-, and long-term interventions to improve the efficiency and 
effectiveness of the marketing system. 
 
 Although the actual market liberalisation policy in Ethiopia was introduced in March 
1990, there were attempts to liberalise the agricultural markets in 1980s due to donor 
pressure.  After the Ethiopian People’s Revolutionary Democratic Front (EPRDF) took power 
in May 1991, it restructured and reorganised the production and marketing system in a 
market-oriented manner.  The implementation of agricultural market liberalisation has been 
influenced by the reforms and restructuring process in the rest of the economy.  These 
reforms included price deregulation, financial liberalisation, fiscal policy reform, institutional 
reforms, and trade policy reform.   
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Following reforms, the price of cereals in surplus-producing regions increased by 12 
to 48 percent, while prices in deficit regions declined by 6 to 36 percent indicating a decline 
in producer-consumer price spreads.  However, the volatility of wholesale cereal prices has 
increased since the reform process, with a direct impact on food production and food 
security.  Prices of fertiliser and improved seeds have significantly increased after the 
reforms.  Following reforms, the government-marketing agency, the Ethiopian Grain Trade 
Enterprise (EGTE), was downsized and has played only a minor role in the grain marketing 
system.  The EGTE’s annual average grain purchase from smallholder farmers and traders 
declined from 258,719 tonnes during the period between 1984/85 and 1989/90 to 50,608 
tonnes during the period between 1990/91 and 1995/96.  In terms of the impacts of market 
reforms, the number of licensed and unlicensed grain, fertiliser, improved seed, and 
livestock traders including exporters and importers and the share of the private sector in 
input and output marketing has increased significantly after the reforms.  On the other hand, 
although fertiliser imports have increased after the reforms (from 141,140 metric tonnes in 
1991 to 349,580 metric tonnes in 1996), the deregulation of fertiliser prices together with 
insufficient rainfall in 1997 resulted in a decrease in fertiliser use.  Moreover, the partial 
market reform in the seed marketing subsector has resulted in price increases and reduced 
the demand for improved seeds.      
 

Preliminary findings from an ongoing IFPRI/ILRI survey of traders in Ethiopia reveals 
that traders believe the quantity of marketed grain have increased in the last two years. 
Survey results suggest that new areas of surplus may have emerged.  The increase in the 
use of modern inputs using the new extension system, the increase in the size of arable 
land, and the relatively favourable rainfall has increased grain production in the last two 
years.  This has directly increased the volume of marketed grain.  Contrary to expectations 
of a modest decline in grain prices, the last two years have witnessed a significant and 
continuous decline in the prices of grain.  The main reasons perceived by traders are as 
follows: 

• increases in the marketed supply of grain in the last two years; 
• the withdrawal of the large traders from interyear speculative stocking directly 

depressed grain prices; 
• the import of wheat flour has also a substitution effect, along with the sale of food aid; 

and  
• the interruption of trade to Eritrea. 

 
Interventions and policies to improve grain markets can be grouped into four main 

areas: interventions related to infrastructure, institutions, regulatory policies, and capacity 
strengthening.  In terms of infrastructure, key interventions are to improve transportation and 
communication infrastructure, storage facilities, and market facilities.  In terms of institutions, 
key interventions are to improve the legal system to enforce contracts and reduce 
transaction costs; prepare and implement grades and standards for grain; improve the 
quality of grains; establish an efficient agricultural market information system; establish a 
grain, pulses, and oilseed marketing authority to solve the marketing problems in the 
country; and promote traders, dealers, transporters, and processors associations.  In terms 
of regulatory policies, key interventions are to improve the transparency of the tax system; 
devise a special credit policy to farmers, traders, and other market participants; stabilise 
input markets, and provide an agricultural input subsidy and support to farmers in the remote 
markets and stabilise the agricultural output market.  Finally, in terms of capacity 
strengthening, key interventions are to provide short-term and long-term training to the 
various stakeholders.   
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THE ROLE OF THE ETHIOPIAN GRAIN TRADE ENTERPRISE 
 

The fourth paper was presented by Girma Bekele on “The Role of the Ethiopian 
Grain Trade Enterprise in Price Policy.”  The paper had the objective of assessing the 
performance of the EGTE against its stated objective of price stabilisation in the Ethiopian 
grain marketing system.  The Ethiopian Grain Trade Enterprise, which is engaged in 
wholesale grain marketing activities, is an autonomous public enterprise.  Formerly known 
as Agricultural Marketing Corporation (AMC), it was restructured and named Ethiopian Grain 
Trade Enterprise (EGTE) in 1992, following the change of government.  The objectives of 
the newly formed enterprise were redefined to stabilise producer and consumer prices and 
maintain buffer stock for market stabilisation.  In its institutional development process, the 
role of the EGTE in the grain industry was revised again in October 1999, when it was 
reoriented mainly to operate in export markets as a commercial enterprise. 
 

The major suppliers of EGTE are individual farmers, emerging peasant associations, 
state farms, private big farms, and individual traders.  EGTE has various customers, namely 
government institutions, nongovernmental organisations (NGOs), traders, millers, and export 
markets.  Currently, out of total sales, millers, NGOs, government institutions, export 
markets, and private traders have respective shares of 40 percent, 34 percent, 18 percent,  
6 percent, and 2 percent, respectively.  
 

Since 1992, following the adoption of market-oriented economic system by the 
Ethiopian government, the grain marketing system was fully liberalised and prices of grain 
were deregulated.  This policy measure by the government has changed the business 
environment of the enterprise.  It lost its monopolistic power and was required to operate in a 
free market economic system.  This situation has led to wider private-sector participation in 
the market and the determination of grain prices by market forces.  
 

Following its restructuring, the enterprise was explicitly mandated to stabilise grain 
prices and maintain buffer stocks for market stabilisation purposes, on the one hand, and to 
operate as a business enterprise generating profit on the other.  In line with this dual 
mandate, EGTE has attempted to stabilise prices through (1) price intervention; (2) export 
market development; (3) pre-announced producer prices; and (4) holding of buffer stocks. 
 

In terms of the first of these four, in 1995/96, EGTE purchased 47,383 quintals of 
maize and 62,285 quintals of wheat at the floor price, which amounts to 109,668 quintals of 
food grain, with a total value of Birr 10,541,870.  Out of the total marketed quantity of maize 
and wheat, EGTE’s direct purchases from farmers represented only 2 percent and 2.6 
percent respectively of the marketed supply.  EGTE did not purchase more grain from 
farmers at the floor price because as the purchasing season declined, the quality of these 
grains failed to meet the quality specifications; EGTE had a substantial quantity of these 
grains in the stock that had a very low turnover; and working capital constraints.  As a result 
of introducing floor prices for maize and wheat, the enterprise incurred total expenses of Birr 
1,276,718 over and above the market price.  This amount of money was thus transferred 
directly to farmers, generating additional income obtained as a result of EGTE's intervention 
floor price.   
 

In the following year, EGTE attempted to develop its maize market towards export in 
order to improve the domestic price of maize.  Thus, the primary objective of maize export 
was to stabilise the price of maize in the local market.  Accordingly, EGTE exported 480,000 
quintals of maize (48,000 tonnes) for the first time in early 1997.  However, shortly after 
exporting maize, the price of maize increased in domestic markets, resulting in foregone 
revenue of Birr 10.2 million.  If the enterprise, instead of exporting this quantity of maize, had 
sold it in the local market, just waiting for three months, it could have collected additional 
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revenue equivalent to the revenue foregone from this transaction.  Therefore, viewed from a 
commercial perspective, the export of maize in 1997 negatively affected the enterprise. 
 

The mode of intervention introduced by EGTE in 1998/99 was different from that of 
the previous ones.  Before launching maize purchases, the enterprise pre-announced 
through radio and TV the price of maize at Birr 62 per quintal in the maize-producing areas, 
Shashemene, Bako, and Gojam.  With this mode of intervention, EGTE attempted to 
stabilise price for maize to a certain degree but the price of maize.  However, the price of 
maize rose during the purchasing season.  Thus, the market price, before EGTE's 
intervention in the market was around Birr 50 per quintal in the surplus producing areas.  
After EGTE started purchasing maize at Birr 62 per quintal, prices increased significantly.  
This mode of intervention was not attempted again since 1998/99. 
 

Finally, EGTE follows the working practice of holding about 30 percent of its total 
purchase as an ending stock, in order to stabilise price.  The effectiveness of this type of 
stabilisation was clearly witnessed during drought years where the supply of grain is not 
adequate enough to satisfy the market.  Maize and wheat are the grains used to be stocked 
as a buffer stock to stabilise grain prices.  EGTE maintained a significant quantity of grain 
every year in the 1995–99 period, with the value of grain maintained by the enterprise for the 
years under review ranging between Birr 76.5 million and Birr 193.7 million.   
 

In sum, these four practical steps taken by EGTE highlight how the enterprise has 
played its price stabilisation role.  Given EGTE's capacity in terms of working capital, 
storage, and networks, EGTE could not perform beyond this.  Viewed from the expectation 
of major stakeholders’ point of view, EGTE has played a minor role in stabilising prices.  
When weighed, the cost of price stabilisation from introducing floor price, pre-announced 
producer prices, and holding of stock by the enterprise has resulted in affecting EGTE's 
profitability and the benefit derived from these approaches could not justify its 
appropriateness.  These types of price stabilisation arrangements are not in line with the 
government's economic policy and also distort the proper functioning of the grain marketing 
system.  Among the various types of price intervention mechanisms that EGTE has 
exercised in recent years, export market development for selected grains needs to be 
encouraged.  By expanding the scope of its operations, the enterprise can serve as an 
additional sales outlet for farmers’ output.  Second, continuing to play an active commercial 
role in the grain market can also be one way of contributing towards price stabilisation.   
 
POTENTIAL OF EXPORTS TO NEIGHBOURING COUNTRIES 
 

The fifth paper focused on “Maize Export Possibilities from Ethiopia to Some 
Potentially Importing Neighbouring Countries” by Aklu Girgere and Dender Wolde Mariam.  
The presentation of the paper by Girgere and Wolde Mariam participants raised several 
questions on the potential of Ethiopia to export maize.  The major point of the paper is that, 
while Ethiopia has the potential to export maize, there are several factors that constrain 
these exports.  The first issue to consider is whether Ethiopia has a marketable surplus for 
export on a sustainable basis.  Second, the transaction costs involved in the transfer of 
maize from the farm to port; and in its export could be very high.  This may hinder the 
sustainable exporting of maize from Ethiopia and the country’s ability to compete in 
international maize markets.  The paper presented a static snapshot of the export possibility.  
However, the analysis needs to be extended to several years and to consider the costs of 
production and transaction of maize in both Ethiopia as well as other countries such as 
Tanzania, Uganda, and Kenya.  A major issue is whether Ethiopia is a credible maize 
exporter and whether it can supply maize on a permanent basis.  Ethiopia does not have 
sustainable marketable maize surplus.  In 1997, it exported 40,000 tonnes of maize to 
Kenya, yet the maize export has not been very profitable.  Another possibility is to export 
maize to Arab countries, such as Yemen, for use as livestock feed.  Even with regard to this 
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goal the comparative advantage of maize producers in Ethiopia needs to be established and 
the market for export needs to be constantly developed over the years in order to have 
sustainable export system.  Furthermore, the grading and standardisation system needs to 
be established in order for exporters to reliably purchase maize from farmers and export it in 
the international market.   
 
THE WAY FORWARD  
 

Following the presentation of papers and discussion, a final session focused on the 
steps ahead facing Ethiopia.  The discussion started with a summary of the conceptual 
foundations of the current price crisis.  Because the demand for agricultural goods is 
generally highly inelastic, and particularly so in the presence of market failure, even small 
increases in aggregate production have dramatic downward effects on output prices.  Thus, 
increased production achieved through technology adoption can have serious negative 
consequences for the incomes of smallholders through the decline of output prices.  
Ultimately, the decline in prices renders it unviable for producers to continue adopting 
technology, undermining the future growth of production.  Countries that have succeeded in 
overcoming this problem and achieving dramatic increases in productivity, such as in the 
case of the Green Revolution in Asia, have done so through an integrated approach that, on 
the one hand, encourages the continued adoption of technology, while, at the same time, 
addresses ways of making demand more price responsive, through improving the efficiency 
of domestic markets, and ways to generate demand through expanded export trade and 
developing agro-industrial linkages.  Finally, this integrated approach may also comprise 
efforts to stabilise prices in the short-term direct public intervention, and direct public 
intervention.  Without such a concerted strategy, as Cochrane (1958) put it, “technological 
advance sows the seeds of its own destruction.”    
 

The discussion then identified specific policy interventions in order to address this 
problem.  In the current Ethiopian context, sustaining the emerging maize revolution is a key 
policy priority, requiring a multi-pronged strategy with both short-term and medium-to-long-
term dimensions.  Concerted action is needed to address both the supply side 
considerations of how to keep up the momentum of technology adoption as well as on the 
demand side, how to shift demand out in order to avoid negative price, and income effects 
that undermine technology adoption and future growth. 
 

Six key policy issues emerged.  One key issue is how to sustain productivity 
increases, on the supply side, that are based on technology adoption that reduces per unit 
costs of production.  On the demand side, five policy priorities are: (1) improving the 
performance of domestic markets for maize in order to reduce transaction costs of 
distribution; (2) developing exports to countries where comparative advantage lies; (3) 
linking maize production to agro-industrial demand; (4) displacing food aid in kind with local 
procurement of surplus maize; and (5) activating short-term intervention measures to 
stabilise prices at levels that encourage farmers to continue technology adoption. 
 

It was further noted that, in order for policy to be effective, it needed to be informed 
by relevant research.  This implies a closer relationship between policymaking and research 
than has existed to date.  Second, it was noted that policy must be forward-looking, 
anticipating policy issues early on rather than confronting “second generation” problems that 
occur as consequences of earlier policy.  A striking example of this is the failure to anticipate 
or address the market-related consequences of maize technology adoption until the onset of 
the present maize price crisis.   
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OPENING REMARKS 
 

H.E. Ato Ghebremedhin Belay 
Vice Minister of Agriculture 

 
 
 Excellencies, distinguished workshop participants, respected invited guests, ladies, 
and gentlemen.   
 
 At the outset, it is my pleasure and privilege to be amongst you at the opening 
ceremony of the policy forum on Agriculture Technology and Price Policy in Ethiopia. 
 
 As I was informed, the objective of the workshop is to make efforts to find a better 
and implementable working mechanism for intervening in favour of a feasible agricultural 
produce price and building optimal diffusion of agricultural technology so as to promote 
growth and efficient allocation of resources.  By creating favourable condition to stabilise 
prices, the forefront problems of incomes for producers (farmers) and the supply of food to 
consumers would find solutions. 
 
 Let me express my appreciate for the realisation of this policy forum as it is 
organised by the aim of finding out ways and means to create an improved condition for 
2000/01 cropping season problem of the sudden tumbling down of grain prices. 
 
 The contribution of the new agricultural extension known as Participatory 
Demonstration and Extension Training System (PADETS), being implemented at a national 
level since 1995/96-crop season, in increasing production and productivity as well as in 
improving the incomes and levels of living standard of the rural community is relatively 
significant. 
 
 Despite these positive trends, the level of the fall of grain price has been something 
unexpected at least in the short run. 
 
 While the urban poor and other buyers of food crops have benefited from the fall in 
prices, the signal to suppliers of technologies is that the demand for major technologies like 
fertiliser and selected seeds may decline.  This is bound to threaten the momentum of the 
spread of the technologies and to hinder the development of private investors with possible 
fall in cereal output by farmers and in turn increase food prices particularly for the poor 
people.  Hence, much more participation and contribution is expected from such an august 
gathering and from other concerned individuals to curb the possible increase of grain price 
in the future without jeopardizing the income of the farmers and private enterprises. 
 
 Furthermore, participants of this policy forum are in fact expected to look into the 
relationship between the diffusion of agricultural technology and price policy garnering in 
process the experiences of other countries in space and time. 
 
 As it has been indicated in the background paper of the policy forum, I would like to 
remind you of the expected output of the forum which consists of the following: 
 

• A better understanding of the theoretical foundation for optimal relationship between 
prices and the dissemination of agricultural technology at different stages; 
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• Given the policy objectives, awareness of the analytical tools to generate policy 
options; 

• Appreciation of the alterative policy options at different stages in the diffusion of 
agricultural technology; 

• The appropriate institutional framework and its dynamism with the tempo of technical 
progress; and 

• Assessing the relevance and policy implications for Ethiopia of experiences in 
countries and/or regions, which had undergone similar trajectories and space. 

 
Let me take this opportunity to thank the Ethiopian Development Research Institute 

(EDRI) and the International Food Policy Research Institute (IFPRI), and all who made 
contribution to organise this forum. 

 
Let me also remind you that advancing towards abiding food security requires 

support for poverty reduction that is embedded in broad-based economic growth.  And in 
Ethiopia, as it is probably in many African countries, this needs addressing issues relating to 
the development of agriculture and the rural economy as a whole.  In view of this, it is our 
hope that our development partners are now better prepared to genuinely support us to 
meet the challenges to foster our coexistence and mutual benefit. 

 
Finally, wishing you to have successful deliberations, and expecting you to come up 

with concrete and practical solutions to the various problems related to agricultural 
technology diffusion and price policy in Ethiopia, I official declare the forum open. 

 



 

 3

 
 
 

TECHNOLOGICAL CHANGE AND PRICE EFFECTS  
IN AGRICULTURE:  CONCEPTUAL AND  

COMPARATIVE PERSPECTIVE 
 

Eleni Gabre-Madhin, Christopher Barrett, and Paul Dorosh1 
 
 
SETTING THE STAGE 
 

The importance of technological advance to economic growth has become accepted 
fact.  Yet the answers to questions of who adopts new technologies, how quickly, and at 
what cost to society remain elusive.  While these issues are not unique throughout history, 
the advent of biological and chemical technologies that are both divisible and scale-neutral 
and the experiences referred to as the “Green Revolution” in the latter-half of the twentieth 
century throughout much of Asia have fostered a lively and long debate on the growth and 
particularly the distributional consequences of technological change in the agriculture of 
developing countries.   
 

Earlier studies of the impacts of the Green Revolution in rural Asia pointed to the 
disproportionate benefits accruing to the relatively well off and large farmers as well as to 
urban consumers (Griffin 1972; Harriss 1977) as well as to the displacement of small 
farmers (Cleaver 1972).  The earlier criticisms were displaced with later studies that 
identified the direct and indirect benefits of technological advance on poverty reduction 
(Blyn 1983; Pinstrup-Andersen and Hazell 1985; Ahluwalia 1986) and the benefits accruing 
from growth linkages with the rural nonfarm economy (Bell, Hazell, and Slade 1982; 
Haggblade and Hazell 1989; Mellor and Johnston 1984).  More recently, studies have 
focused on the respective roles of total factor productivity growth versus factor accumulation 
in fostering agricultural and broader economic growth (Young 1994; Krugman 1994) and the 
impact of public versus private investment in raising total factor productivity (Fan and 
Pardey 1998; Evenson, Pray, and Rosegrant 1999; Fan, Hazell, and Thorat 1998).  David 
and Otsuka (1994) refute earlier criticisms that the Green Revolution had the effect of 
worsening income distribution, finding that, when both direct and indirect effects of land, 
labour, and market adjustments are considered, differential adoption of modern varieties did 
not significantly worsen income distribution.   
 

An important dimension of this evolving debate is the distributional consequence of 
technological change on technology adopters that is brought about through changes in 
relative output prices.  With the expansion of output through technological change in the 
face of relatively inelastic demand, the significant drop in output prices that results has not 
only adverse income consequences for technology adopters but threatens the very process 
of sustained technological advance itself.  In recognition of these adverse price and income 
effects, different schools of thought have emerged.  Among these are those who letting 
market forces bring domestic prices in line with border prices (Schultz 1978); those who 
favour using price policy as a means of income redistribution (Taylor 1980; Streeten 1987); 
and those who emphasise the need for price intervention in the short term while aligning to 
long-term international parity (Timmer 1986).   
 

                                                 
1 The authors are with IFPRI; Cornell University; and IFPRI, respectively. 
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Agricultural Growth and Markets in Africa 
 

The above debates are far from over.  In Sub-Saharan Africa, where technological 
advance of the scale and scope of the Green Revolution in Asia has yet to occur, the 
questions of who adopts, how quickly, and at what social cost are critical.  In particular, the 
issue of the negative price effects of technological change on producers are also particularly 
relevant to African countries as they attempt to increase agricultural productivity and to 
foster a smallholder-led agricultural revolution in a liberalised market setting.  In the region 
known as the greater Horn of Africa, average regional crop production in 2000/01 increased 
significantly, by up to 130 percent, over the previous five-year average since 1994/95 
(FEWS NET 2002).  Subsequently, producer prices fell to record lows in 2001/02, raising 
concerns about disincentives to producers in coming years.  While part of this increase in 
production was driven by good rainfall, there is also evidence that production gains in 
Ethiopia and other countries were also driven by increased area under cultivation and 
higher yields per hectare, particularly of maize, which is a dominant crop representing 27 
percent of total cereal production in Ethiopia.   
 

At the same time, countries across Sub-Saharan Africa have undergone extensive 
market reforms over the past two decades, implying a greater reliance on market 
mechanisms to ensure the efficient distribution of agricultural output.  The extent of market 
integration is an important determinant of the demand for agricultural output.  The more 
segmented the market, the less responsive demand is to changes in price and the less a 
share of the gains from increased production will accrue to producers.  A major lesson 
learned from two decades of market reforms in Sub-Saharan Africa is that, while aligning 
prices to their parity levels or “getting prices right” is necessary, it is not sufficient for getting 
markets right, that is, ensuring that markets work effectively to improve the livelihoods of the 
poor.  In the aftermath of structural adjustment-led market reforms throughout Sub-Saharan 
Africa, recent experience suggests that the free market approach of the complete 
withdrawal of the public sector has had deleterious consequences for advancing Africa’s 
agricultural transformation (Kherallah et al. 2002; Barrett and Carter 1999).   
 

Market liberalisation implies that the potentially adverse price effects of technological 
change must be borne by the market, a different model than that which prevailed in Asia 
during its Green Revolution.  Expectations that such an agricultural transformation can 
occur without government intervention at some level in markets are contrary to the history of 
economic transformation in either the West or more recently in Asia.  A serious challenge 
seems then how best to bring about effective public and private partnerships and to define 
the appropriate role of the state in the post-reform era in order to generate and sustain an 
agricultural growth momentum. 
 
Objectives and Organization of Paper 
 

This paper focuses on the price dimension of technological change in agriculture 
and aims to review both the conceptual or theoretical underpinnings of this dimension as 
well as the empirical evidence of the policy options that have been applied by Asian 
countries in the course of their respective Green Revolutions.  The objective of the paper is 
to contribute to a better understanding of the price effects of technological change and how 
to address these effects in policy terms.  The paper starts by an introduction to the problem 
of price variability in agriculture and reviews the conceptual foundations of price 
relationships in agriculture.  In the succeeding section, we relate the issue of price variability 
to technological change and present the classic theory of the “agricultural treadmill.”  
Following from this, we review policy options to address the price and income 
consequences of technological change, drawing on both the conceptual and empirical 
literature on the Asian experience.  In another section, we review more closely the Asian 
experience and the underlying components of the Green Revolution, based on yield-
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augmenting agricultural growth.  In this section, we explore the sources of agricultural 
growth and the policies adopted in specific countries.  Finally, in the last section, the paper 
highlights the implications for the way forward in promoting an agricultural transformation in 
Africa.     
 
 
THE PROBLEM OF PRICE VARIABILITY 
 
 Neoclassical economic theory leads us to believe that price will always tend toward 
the point of intersection between the Marshallian upward-sloping supply and downward-
sloping demand curves.  As excess demand below the intersection drives the price up and 
excess supply above the intersection pushes the price down, the “invisible hand” is 
presumed to guide and stabilise the economy.  In order for this to happen, theory requires 
that the economy be comprised of many small units of buyers and sellers, each commodity 
and factor have close substitutes, and products and factors be perfectly mobile.  In reality, 
of course, a self-adjusting agriculture does not exist and agricultural prices, across countries 
and across time, exhibit wide and irregular fluctuations.  Price variability is revealed in wide 
inter-annual swings in price levels as well as intra-annual volatility. 
 
Consequences of Price Variability 
 
 These different forms of price variability lead to two kinds of economic problems.  
Seasonal fluctuations in producer price levels lead to a general income problem while year-
to-year variations around the moving price level lead to the problem of uncertainty.  When 
producer price levels either rise or fall in absolute terms, this leads to severe negative 
consequences for either consumers or farmers, respectively.  In the case of price 
uncertainty, where a commodity may rise one year and fall the next, farmers are required to 
make planning decisions without knowing the next year’s price, which can lead to inefficient 
distribution of resources.  On this latter problem, there is considerable debate.  In the 
context of high-income countries where small coalitions of specialised producers are highly 
risk averse and where no commodity is more than 5 to 10 percent of consumer budgets, 
price stabilisation is considered welfare reducing (Turnovsky et al. 1980, Newbery and 
Stiglitz 1981).  However, if the crop is the key to household earnings or is heavily dominant 
in consumer diets, as is the case in low-income countries where budget shares of staples 
may reach 60 to 70 percent, variable prices have a high impact on household welfare.  The 
poverty of small farmers who are net buyers induces a high budget share for staples and 
price risk aversion, while net sellers unambiguously lose from variable prices (Sandmo 
1971; Barrett 1999). 
 
Explaining Price Variability:  Demand Side  
 
 Why do agricultural prices exhibit such wide and irregular fluctuations, especially in 
low-income countries?  The answer lies in the behaviour of consumers of agricultural goods 
and of small-scale producers.  On the demand side, consumers behave differently with 
respect to a change in price of a single food item versus a change in the prices of all food 
items.  In the first case, consumers will substitute from relatively more expensive products to 
cheaper substitutes and the total quantity consumed is unchanged.  In the second case, 
however, consumers are limited in the degree to which they can substitute for food because 
of nutritional requirements.  
 

As a consequence, estimates of aggregate demand for food reveal that demand is 
highly inelastic, meaning that a large percentage change in price is associated with a small 
change in quantity demanded.  Historically, measures of the elasticity of demand in 
industrialised countries are around –0.2 and in developing countries around –0.3.  This 
implies that, with a 10 percent increase in food prices, demand will decrease by only 2 to 3 
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percent.  Conversely, a 10 percent decrease in prices will only increase demand by 2 to 3 
percent.   

 
The severe price inelasticity of demand for agricultural products is one of the 

principal factors underlying food price variability.  The effect of price inelastic demand is 
compounded at the producer level by the wedge between retail and producer prices.  Thus, 
with an elasticity of –0.2, retail prices must fall by 10 percent to increase consumption by 2 
percent.  However, if 60 percent of each consumer dollar is absorbed by the marketing 
system, farm prices would then fall by around 25 percent (Cochrane 1958), which is 
unaffected in the short run by output price changes.  Thus, in terms of income, a fall in retail 
food prices greatly reduces farmers’ cash income. 
 
Explaining Price Variability: Supply Side 
 

Analogous to the demand-side effects, aggregate price elasticity of supply is 
typically much lower than the price elasticity of supply of an individual crop since 
reallocation of factors of production between crops is possible (Chibber 1989).  Treating the 
supply relation of a farm as related to how the aggregate of commodities produced varies 
with the prices of the commodities, it is generally agreed that the short-run supply of 
agricultural output is highly inelastic.  This implies that the aggregate output of the farm 
does not change very much in relation to changes in the level of prices, even though the 
composition of production may change.  The price inelasticity of supply is due to three 
principal reasons: (1) labour and land and other capital inputs are considered fixed-cost 
inputs and are employed fully; (2) factors of production are not highly mobile in response to 
factor price changes; and (3) producers are entrenched in agriculture as a way of life.  Thus, 
price elasticity of supply is in the range 0.3 to 0.4.  The implications of inelastic supply are 
that a change of demand is fully reflected in the price level, without mitigating effects of a 
change in the total supply.  Thus, unresponsive supply likewise contributes to the wide 
fluctuations in producer prices (Figure 1a).   
 
The Role of Technological Advance 
 

Technological change is an increase in total factor productivity, which can be due 
either to a shift in the production function or to improved technical, allocative, scale, or 
scope efficiency with a given production function.  Both sorts of technological change bring 
increased producer profits, but from different sources.  A technological innovation is yield-
increasing if it increases yields per fixed factor without reducing optimal variable costs per 
fixed factor.  So a yield-increasing technology relies on increased variable inputs because it 
will expand the marginal physical product of inputs and therefore their application rate.  
Modern seed varieties best employed with a package of chemical fertilisers and pesticides 
or irrigation that stimulate increased use of labour and fertiliser are classic examples.  A 
cost-reducing technological innovation, by contrast, reduces optimal variable costs per fixed 
factor but does not increase yields per fixed factor.  So a cost-reducing technology saves 
variable inputs.  Genetic selection for pest-resistant crop traits or development of more 
efficient forages for livestock is good examples of cost-reducing technologies.   

 
Yield-increasing innovations reduce average fixed costs while cost-reducing 

innovations reduce average variable costs.  The distinction matters in the presence of price 
risk, which will generally discourage adoption of yield-increasing technology and encourage 
adoption of cost-reducing technical change in the presence of risk aversion (Kim et al. 
1992).  Obviously, many technology improvements can be combinations of these two types 
of technological change, bringing both higher yields and lower variable costs per fixed 
factor.    
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The other dimension along which one can distinguish between technologies is their 
effect on production risk.  Some inputs (e.g., fertiliser) may increase both the mean and 
variance of output while others (e.g., pesticides or machinery) may reduce the variability of 
yields.  Just and Zilberman (1983) find that the likelihood of adoption intensities is jointly 
determined by risk attitudes, the marginal risk effects of new inputs, and the correlation of 
yields under new and old technologies.  No single, unambiguous prediction emerges as to 
how risk aversion will affect relative rates of adoption among large and small farmers. 

 
 The adoption of a new technology often requires an additional investment.  
Producers are capable and willing to make this investment under two conditions: (1) when 
they have sufficient assets or access to sufficient capital to finance the initial investment and 
costly experimentation during the initial learning phase, and (2) when the future does not 
look too uncertain.  At the same time, there is also the issue of irreversible fixed costs, 
which discourage investment in the face of price variability (Dixit and Pindyck 1994; Chavas 
1994).  The effect of technology adoption on the aggregate supply curve is to shift it outward 
to the right as producers offer more for sale at any price (Figure 1b).   
 

Figure 1 — Demand and supply effects on producer price 
 

 

 

 

 

 

 

 

 

THE AGRICULTURAL TREADMILL 

 Cochrane’s (1958) classic theory of the “agricultural treadmill” is an apt 
representation of farmers in a fully commercialised economy.  This theory was later 
extended by Hayami and Herdt (1977) to apply to the context of semi-subsistence 
economies, where a large fraction of the commodity is consumed in the household or local 
village.  The theory is based on the underlying notion of a dynamic process in which over 
the long run, aggregate demand and aggregate supply are engaged in a race.  In this view, 
the “race” has rarely been equal, and at times it has been very unequal, with extreme 
income consequences.   
 
Demand and Supply Shifters 
 
 Commonly, rising real incomes and population growth operate to expand aggregate 
demand for food.  Holding demographic structure constant, the population elasticity for food 
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is 1, implying that a 1 percent increase in population translates into a 1 percent increase in 
food demand.  The income elasticity of demand is considerably lower and is declining with 
rising income levels, according to Engel’s Law.  Thus, increases in income reduce both the 
income elasticity of food as well as the price elasticity of food.   
 
 In terms of supply shifters, aggregate supply increases as a result of technological 
advances or an increase in area planted.  In the United States, up to the early twentieth 
century, land expansion was the primary cause of supply growth.  Between 1914 and 1956, 
total farm output increased by 90 percent, resulting almost entirely from technological 
advances on existing land area, through the introduction of the tractor and later, biological 
and chemical breakthroughs.  Similarly, the Asian Green Revolution, with the exception of 
Thailand, is primarily a story of output expansion from technological advance. 
 
 Whether aggregate demand or aggregate supply wins the race is of great 
consequence to producers.  That is, if population growth outpaces technological advance, 
producer prices will rise.  If technological advance wins over population growth, producer 
prices will fall.  On the global scale and in most countries, the latter scenario has prevailed. 
 
Theory of the Agricultural Treadmill 
 
 The idea of the agricultural treadmill is simple but powerful.  In an economy where all 
producers are price takers and where a technological advance reduces the per unit costs of 
production, enterprising or otherwise able producers who adopt a new technology early on 
realise increased net returns because the new technique reduces their costs, while 
aggregate supply is not increased sufficiently to lower prices.  As the first adopters reap 
income gains, other producers adopt until widespread adoption of the new technology 
results in an outward shift in the aggregate supply of that commodity and a decline in its 
price.  Because demand is highly inelastic, gross returns to producers will fall as aggregate 
supply shifts out.  Over this dynamic process, the windfall gains of the early adopters 
vanish, later adopters must make technological progress just to keep from falling behind, 
and nonadopters suffer unsustainable losses as their unit costs do not fall while the price 
they receive for their product does.   
 
 When demand is perfectly or highly inelastic, the social gains from technological 
advance accrue to consumers in the form of lower prices.  The agricultural technology 
treadmill thereby reveals an important fallacy of composition: what is welfare enhancing and 
optimal for the single producer is welfare-detracting and nonoptimal in the aggregate.  The 
dynamics of adoption are therefore central to the distributional effects of technology 
adoption.  Early adopters benefit, at least temporarily, while late adopters and nonadopters 
never benefit.  This is closely related to Schumpeter’s notion of "creative destruction," 
wherein innovators enjoy temporary profits from change that also destroys the old order by 
driving less innovative producers out of business. 
 
Sustainability of Technological Advance 

 
Aggregate supply cannot outrace aggregate demand forever.  At some point, the 

pace must slow down to equal the rate of demand expansion.  Aggregate supply and 
aggregate demand are essentially related through the asset base of producers.  Because 
new technologies are capital-using, requiring additional cash outlays, producers who have 
the capacity are willing to invest in order to reduce their unit costs.  However, with falling 
prices and declining incomes, technological advance “sows the seeds of its own slowdown” 
(Cochrane 1958, p. 100).   

 
Even if governments intervened to maintain prices and incomes, a related issue is 

that, because the benefits from agricultural technology development accrue in part (often, 
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largely) to consumers.  The socially optimal arrangement would be to have some of the 
costs of technology development paid by consumers.  When research and development is 
private and intellectual property rights protect the rights to profit from an innovation, firms 
capture this cost through royalties and revenues from consumers.  But when research and 
development is public, as for smallholder producers in low-income agriculture, the means of 
financing technology development can be a challenge.  The domestic tax base is thin and 
international aid is steadily declining in volume.  So the future of technology development for 
low-income agriculture remains a serious challenge. 
 
Technological Change with Semi-Subsistence Agriculture 
 
 While the above theory implies that technological progress benefits mainly urban 
consumers at the expense of producers, the situation is significantly different when a portion 
of the commodity is consumed by the producer (Hayami and Ruttan 1985).  In a closed 
economy setting, a large proportion of the consumer surplus accrues to producers and 
partially or fully compensates for the loss in producer surplus from the treadmill effect.  In 
Figure 2, Dh represents demand for home consumption by producers, DM is the market 
demand, and S0 and S1 are supply curves before and after technological change.  With the 
shift in supply, consumers benefit from increased consumption and lower price from P0 to 
P1.  Consumer surplus increases by the area defined by AP0P1B, of which ACGB accrues to 
nonproducers and CP0P1G accrues to producers.  Producer surplus changes from AP0O to 
BP1O.  Although producer surplus can, in theory, increase, the more inelastic market 
demand is, the more producer surplus decreases.  However, if the quantity of home 
consumption is large, the higher is the consumer surplus accruing to producers.  This model 
can also be extended to the case where producers are net buyers of the goods that they 
produce, in which case they benefit from increased consumer surplus. 
 
 In an open economy, in the case of export crops for which home consumption is 
small and the domestic demand is horizontal, the benefits of technical progress accrue 
entirely to producers.  However, at the aggregate global level, the same technology 
treadmill comes into effect, eventually leading to consumers in importing countries gaining 
most of the benefits of lower international prices. 
 

Figure 2 — The impact of technological change on a subsistence crop 
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PRICE POLICY OPTIONS 
 
 As discussed above, aggregate supply increases are unsustainable with the effects 
of the agricultural treadmill in the long run.  How can policy address the problem of the 
adverse price effects of technological change?  In the context of American agriculture, 
Cochrane (1958) reviewed five policy options.  These are: (1) the free market approach, 
which is based on no public stocks or price support; (2) the flexible price support approach, 
which is based on lowering relative prices of selected commodities; (3) the fixed price 
support approach, which is based on public stockholding to defend a support price; (4) the 
farm efficiency approach, which is based on promoting large-scale efficient farming; and (5) 
the domestic consumption approach, which is based on raising effective demand 
domestically through nutritional transfer programmes.  Of these, he rejects the free market 
approach as undesirable from a social viewpoint and unviable for a responsible 
government.  He also argues that approaches (2) to (4) suffer from the fallacy of 
composition problem, which largely negates their impact.  The third approach, the fixed 
price support approach at 90 percent of parity is the best known of these approaches and 
the most simple.  In Cochrane’s view, it is the exact converse of the free market approach in 
that it solves the income problem of producers with no regard to the surplus problem that 
results.  Thus, by itself, it is unviable in the long term.  Cochrane considers the fifth 
approach as a supplement rather than a substitute for the other approaches.  These policy 
options are framed within the context of a closed economy and fully commercialised 
agriculture. 
 
Price Policy in An Open Economy 
 
 In a the context of a small open economy and conditions characterising much of the 
developing world, an active debate over the past four decades has been centred on three 
perspectives: the free market school, the structuralist school, and the stabilisation school 
(Timmer 1989).  The free market approach, which seems to have won in the eyes of donors 
and international agencies from the 1980s onward, argues that agricultural prices should 
reflect their opportunity costs at the border, regardless of the international processes that 
determine the prices and of the price levels (e.g., domestic farm support or export subsidy 
programmes that stimulate excess demand in wealthy countries).  This school, promoted by  
T. W. Schultz and others at the University of Chicago, argues this pricing strategy results in 
the optimal efficiency of resource allocation and minimal rent-seeking activity (Schultz 
1978).  Border prices are thus the key intellectual foundation of this approach (Timmer 
1986; Little and Mirrlees 1969). 
 
The Border Price Paradigm 
 
 In forwarding the border price as the “right” price for an agricultural commodity, this 
paradigm supposes a world of full information, competitive markets, and devoid of political 
considerations for income distribution.  Sources of complexities of pricing issues in reality 
are that (1) the underlying assumptions do not hold in even the best of circumstances; (2) 
political concerns for income distribution cannot be ignored; and (3) implementing price 
policy is a complex task involving knowledge of international commodity trends, shadow 
price estimation, and foreign exchange rate considerations.  An important caveat to the 
border price paradigm is that price interventions through border policies can only be 
implemented if food is tradable, that is, if trade can take place.  The parity price band at port 
is the band between the F.O.B. and the C.I.F. prices.  As one moves inland from port, the 
band expands with domestic marketing costs.  If domestic prices are set within a wide parity 
price band, this implies that the transaction costs from the farmgate to the border are very 
high, in which case the commodity is likely nontradable.  A commodity is considered 
nontradable when either imports or exports would require a subsidy.  The width of the 
export-import parity price band can be influenced by changes in internal market conditions 
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or by world price changes.  Thus, commodities can switch from nontradable to tradable 
through shifts in either demand or supply (Figure 3) or in the parity band itself, as by 
exchange rate devaluation (Barrett 1999b). 
 

Figure 3 — Switching from nontradable to tradable commodities 
 

 

 

 

 

 

 

 

 

 

  

 

 

The Structuralist School 
 

The structuralist school, which has been especially influential in Latin America, 
argues that the border price paradigm is misdirected for basic food products that have 
important roles in the macroeconomy and for consumer welfare.  Advocates of this 
approach argue that, given the very small price elasticities of demand and of supply, 
allocative losses from misalignment of domestic and border prices are small and that the 
border prices are themselves influenced by distortionary agricultural policies pursued by 
countries with global market power.  This school advocates setting prices according to 
income distribution objectives and macroeconomic stability (Taylor 1980; Streeten 1987; 
Lipton 1977).   
 
The Stabilisation School 
 
 The stabilisation school approach, embraced by many countries in East and 
Southeast Asia, openly rejects the free market approach for primary staples and favoured 
government intervention to support and stabilise agricultural prices.  At the same time, this 
school also rejects the structuralist approach of wide deviations from the border price, which 
can entail substantial fiscal costs.  The stabilisation school approach is based on the 
premise that, while following short-run international price movements leads to significant 
efficiency losses, not following long-term trends has equally significant losses.  Thus, 
optimal efficiency is based on market intervention to stabilise short-run prices but allowing 
flexibility to allow domestic prices to follow long-term international price trends (Timmer 

Source:  Timmer, 1986. 
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1986; Ellis 1993).  At the same time, this approach favours the development of competitive 
private marketing over time, so that the role of public intervention declines as price stability 
becomes less important over the course of economic development. 
 

Indonesia’s policy of stabilising rice prices throughout the 1970s and early 1980s is a 
classic and well-documented example of the stabilisation approach (Ellis 1993; Falcon and 
Timmer 1991; Pearson 1991).  Through a parastatal agency called the Badan Urusan 
Logistik (BULOG), Indonesia operated a buffer-stock scheme that procured rice locally in 
order to defend a floor producer price, and saims to soldell rice in the open market in order 
to defend a ceiling retail price.  BULOG also had a monopoly on rice imports and imported 
rice to fill the gap between domestic supply and demand.  In the mid- to 1980s, BULOG 
exported rice, as domestic supply spurred by investments in irrigation, spread of Green 
Revolution technology, and appropriate price incentives, now exceeded demand at the 
target prices for producers and consumers.   
 

Over these decades, BULOG was remarkably successful in fostering intra-year and 
inter-year rice price stability.  Four key elements of BULOG’s success in stabilising prices 
were (1) intervening in terms of purchases only at the margin of fluctuations in peak season 
volumes; (2) close monitoring of price trends and harvest predictions in areas where 
problems are likely; (3) relatively quick responses to changing local conditions; and (4) 
reliability and credibility of its purchase operations in defending a floor price (Ellis 1993).   
 

Yet, BULOG operations on average were small relative to the size of the rice market: 
BULOG procured on average 6 percent of the domestic rice harvest, equivalent to 1.8 
million tonnes in 1990.  An abundance of competitively operating small private traders in the 
private sector was responsible for the remaining 94 percent of the rice market.  Skillful 
setting of floor and ceiling prices that maintained incentives for private-sector trade and 
storage were a major factor in enabling the private-sector trade to develop.  In addition, 
market capacity in Indonesia has been enhanced by years of public investment in market 
infrastructure, both in terms of transport as well as information and communications 
(Timmer 1997).   
 

In recent years, however, BULOG has faced severe financial crises, in part due to 
macroeconomic instability involving massive depreciation of the Indonesia rupiah.  While its 
level of operations is low compared to total output, BULOG owns and operates roughly 3.5 
million tonnes of rice warehouse capacity.  With high overhead costs, BULOG has not 
operated as a profitable enterprise, unable to cover its high per unit costs with trading 
margins from international rice trade and its peak season purchases and later sales.   
 
Trade and Price Stabilisation 
 
 Following broad trade liberalisation in the 1990s in Bangladesh and neighbouring 
India, Bangladesh has successfully used private-sector trade to help stabilise rice and 
wheat prices following major production shortfalls, reducing need for large government 
stocks (Dorosh 2001; Goletti 1994).  In both Bangladesh and India, foodgrain is typically 
procured at fixed prices through direct purchases of grain from farmers or traders.  Until the 
early 1990s, subsidised sales of grain through ration programmes were the major 
distribution channels in Bangladesh.  As part of reforms undertaken in the early 1990s, 
however, major ration channels were shut down and by the late 1990s approximately 85 
percent of public-sector distribution was targeted to poor households through direct 
distribution channels such as Food-for-Work and Food-for-Education.  Private imports of 
wheat and rice were also liberalised in the early 1990s.  Then, in 1994, private foodgrain 
exports were liberalised in India as part of an ongoing broader macroeconomic reform, 
including exchange rate depreciation.   
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As a result of the liberalisation of the Bangladesh import trade and India export 
trade, India replaced Thailand as the main source of Bangladesh rice imports due to lower 
transport costs and quicker delivery to Bangladesh.  Following several large domestic 
shortfalls of rice, domestic rice prices in Bangladesh rose to import parity levels, providing 
incentives for private-sector imports.  Thus, private imports surged in years of large 
domestic shortfalls and fell to zero in normal production years when domestic prices fell 
below import parity (Figure 4).    
 

Private-sector imports were especially important for national food security following 
the floods of 1998, which destroyed more than 20 percent of the monsoon season rice crop 
(about 10 percent annual production).  Following the flood, the government of Bangladesh 
adopted the cautious strategy of moderate government imports to supply government 
distribution channels while actively encouraging private-sector imports through a policy of 
zero tariffs and other measures.  By following this trade-oriented stabilisation strategy, 
Bangladesh was able to increase domestic supplies quickly and successfully stabilise prices 
(Dorosh 2001).   
 

Several conditions led to the success of this strategy.  First, India had sufficiently 
good harvests at a lower cost and the policy climate that encouraged private exports.  
Second, private-sector trade in Bangladesh was competitive, involving hundreds of small 
traders importing small quantities of rice.  Third, the government had clear political will to 
encourage private import trade through removing tariffs and surcharge and pushing 
customs officials to expedite imports of rice.  Fourth, Bangladesh had sufficiently large 
foreign exchange reserves to pay for rice imports (del Ninno et al. 2001).   
 

Figure 4 — Rice prices and quantity of private rice imports in Bangladesh, 
 1993-2000 
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Food Aid and Price Effects 
 
 Food aid has been an important component of food policy in many low-income, food-
deficit countries for the past five decades.  On average, global food aid deliveries have 
averaged 10 million tonnes per annum in recent years, although food aid peaked at 15 
million tonnes in 1992–93, fell to only 5.6 million tonnes in 1996–97, and then rose again to 
15 million tonnes by 2000.  The geographical focus of food aid shifted from the 1970s to the 
1990s from South Asia toward Africa and the former Soviet Union, as South Asia has 
benefited from the Green Revolution and progressed toward self-sufficiency (Barrett 2002).  
During the 1990s, Bangladesh remained the largest recipient, receiving 7.2 percent of total 
food aid, followed by Ethiopia (6.2 percent), Egypt (3.8 percent), and Mozambique (3.2 
percent) (Dorosh 2002).   
 

The empirical evidence on a global scale shows that private food trade stabilises 
food availability in low- and middle-income countries far more effectively than food aid does 
(Barrett 2001).  There is some difference in performance across food aid suppliers.  In 
particular, food aid shipments from the World Food Programme exhibit a very modest 
stabilising effect (Barrett and Heisey 2001).  By contrast, Barrett (2001) finds no evidence 
that U.S. PL480 food aid distributions stabilise food availability in recipient countries; if 
anything PL480 food aid destabilises per capita food availability in recipient economies.   
 
 Food aid’s efficacy depends fundamentally on how extensive the need for food is 
within a recipient country and how effectively food aid reaches those in need.  Food aid that 
reaches needy populations having an income elasticity of demand for food near one 
stimulates local food demand at nearly the same rate it increases local food supply.  But as 
fewer people need less food to satisfy nutritional requirements, effective targeting of food 
aid becomes more problematic and the consequences of food aid for domestic producers 
and marketing channels grow more severe.  Despite the continued presence of needy 
populations unable to afford sufficient quantities of food for good nutrition, there comes a 
time when inflows of food aid begin to have adverse incentive effects of producers and 
traders in recipient country markets by expanding supply faster than demand.   
 

The point at which food aid’s adverse effects begin to become significant depends 
on several factors.  One important consideration is the efficacy of the targeting of the food 
aid transfer.  Consider first the impact of food aid on the domestic market for the same 
commodity, e.g. impact of food aid wheat on the wheat market of Bangladesh.  The 
distributed food aid, whether monetised (i.e., sold directly into the commercial marketing 
channel) or distributed directly to beneficiary households or individuals, adds to total supply 
of wheat in the economy, shifting the supply curve in Figure 5 from S to S’.  A transfer of 
food in kind to a household (or a cash transfer funded by the monetisation of food aid) adds 
to household resources, tending to increase demand for the food aid commodity (unless it is 
an inferior good).  The magnitude of the increase in demand depends on who receives the 
food aid transfer.  Since the income elasticity of demand for food falls as income rises and is 
higher for income received in the form of food than as cash, and since women tend to spend 
a larger share of an extra dollar’s income on food than men do, food aid distributed in kind 
to the poor and to women tends to have a greater demand-side effect than food aid 
distributed to wealthier or male recipients.  In general, the increase in demand is less than 
the size of the food aid transfer,2 so even well-targeted food aid distributions tend to shift the 
demand curve to the right from D to D’ in Figure 5 by less than the amount of the food aid.  

                                                 
2 Empirical estimates of the marginal propensity to consume wheat out of a wheat transfer in Bangladesh are 

about 0.3 (del Ninno and Dorosh 2002).   
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As a result, prices fall.3  The more poorly food aid is targeted, the more severe the adverse 
price effects of food aid distribution.  Since even programmes intended to reach the truly 
needy and thereby increase food demand—such as food-for-work schemes—routinely 
suffer targeting errors (Barrett and Clay 2002; Barrett, Holden, and Clay forthcoming), and 
since even a perfectly targeted transfer programme cannot overcome Engel’s Law, which 
stipulates that food’s share of total expenditures is always less than one and falling as 
income grows, the demand-side effects of food aid are unlikely to offset completely the 
supply shifter effect of inflows of food aid (Dorosh and Haggblade 1995). 
 

Figure 5 — Price effects of food aid in kind of same commodity 

 

 

 

 

 

 

 

 

 

 

 

 

A second issue is the substitutability between major domestic food staples and the 
commodities imported as food aid.  The effects of food aid on other commodities involve no 
direct supply effects, just demand-side effects.  As a consequence, the cross-price effects of 
food aid (i.e., the effects of food aid received as one commodity on the price of another 
commodity) are more ambiguous than the own-price effects.  Food aid transfers (or cash 
transfers financed by the monetisation of food aid), tends to decrease the demand for 
substitute commodities (e.g., of rice in the case of wheat food aid), although there are a few 
foods that are complements for which the cross-price substitution effects can be positive 
(e.g., of yeast for breadmaking in the case of wheat food aid).  The transfer also, however, 
has the earlier-discussed income effects, which tend to increase the demand for both 
substitute and complementary foods.  The net cross-price effect of food aid therefore 
depends on the relative magnitudes of the (generally negative) substitution and (generally 
positive) income effects.  That is, if maize production grows domestically while at the same 
time maize is also imported as food aid, food aid acts as an additional supply shifter of 
maize.  To the extent that the maize food aid results in a transfer of in-kind or monetary 
                                                 

3 Note that these results are for a closed economy or a situation where the food aid commodity is not traded 
internationally by the private sector because the import parity price is higher and the export parity price is lower than 
domestic prices. 
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resources to households, maize demand may increase as well, but generally not by as 
much as maize supply.  As a consequence, the maize price will fall. 

 
If, as in the case of Ethiopia, wheat, rather than maize is imported as food aid, 

demand for maize may fall as wheat prices fall and consumers shift some of their maize 
demand to wheat.  As shown in Figure 6, even in the absence of food aid, the increase in 
domestic production due to technical change would result in a fall in maize prices from P0 to 
P1 as the supply curve shifts from S to S’.  Wheat food aid can exacerbate the fall in maize 
prices, however, by reducing the demand for maize (shifting the demand curve from D to 
D’), and lowering the maize price even further to P2. 
 
 The end result is that food aid usually exerts downward pressure on food prices, 
with that pressure greatest in places where targeting is poor and with respect to 
commodities received as food aid.  The South Asian experience nonetheless demonstrates 
that, with appropriate government policies, the effects of rapid technological change in 
agriculture can enable countries to expand food production even in the face of substantial 
inflows of food aid and their attendant adverse producer price incentive effects (Shaw and 
Clay 1993). 
 

Figure 6 — Price effects of food aid in kind of substitute commodity 

 

  

 

 

 

 

 

 

 

 

 

AGRICULTURAL GROWTH IN ASIA 
 
 From a relatively desperate situation in the early 1960s, where populations were 
growing rapidly, productivity was low and stagnant, and agriculture was the primary source 
of income and employment, Asian economies have undergone a dramatic transformation 
over the past 30 years.  Not only was famine averted in South Asia, but also foodgrain 
production rose 92 percent while using only 4 percent more land from the 1970s to the 
1990s.  In East and Southeast Asia, cereal production nearly doubled in the same period, 
while using 22 percent more land.  As a result, per capita calorie availability has risen from 
roughly 2,000 calories per day to 2,400 calories and 2,700 calories per day in South Asia 
and East and Southeast Asia, respectively; real per capita income has risen multiple-fold in 
China and Indonesia and doubled elsewhere; and the incidence of poverty has fallen from 
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60 percent to 20 percent in the period from 1975 to 1995 (Rosegrant and Hazell 2000).  
While the relative contributions of technical progress, factor accumulation, and government 
policies are being debated among economists (Krugman 1994; Young 1995; Kim and Lau 
1994), some agreement is emerging that factor accumulation was the main source of 
growth in East and Southeast Asian economies, while total factor productivity growth has 
been a moderate contributor to growth.  
 
Table 1 — GDP per capita (constant 1987 US dollars) 
 

Year 1970 1995 1967–80 1980–89 1989–95 1980–95 
Bangladesh 162 204 –0.50 2.02 2.74 2.31 
China 91 473 5.18 8.25 9.59 8.79 
India 241 439 1.34 3.61 3.39 3.52 
Indonesia 207 706 4.98 4.05 6.28 4.93 
Korea, Republic 967 5,665 8.01 7.46 6.59 7.11 
Malaysia 1,001 3,111 4.82 2.79 6.22 4.15 
Myanmar* 1,332 1,949 2.36 –0.94 3.71 0.90 
Nepal 158 208 –0.02 1.68 2.37 1.96 
Pakistan 206 366 2.59 3.03 1.91 2.58 
Philippines 495 636 2.70 –0.85 0.37 –0.37 
Sri Lanka 247 517 2.95 2.89 3.41 3.09 
Thailand 487 1,853 4.32 5.58 7.76 6.45 
Viet Nam .. 812 .. .. 5.64 .. 
       
Source: Rosegrant and Hazell, 2000. 
Note: For Myanmar, constant GDP values are only given in the local currency unit. 
 
 
The Asian Agricultural Transformation  
 
 Growth rates in agricultural production have been impressive, though slowing down 
in recent years, due to high existing input levels and diminishing marginal increases in yield.  
Within the region, the People’s Republic of China had the highest rate of growth, with 4.4 
percent annual growth on average between 1957 and 1995, followed by Malaysia (4.3 
percent) and Indonesia (4.1 percent).  Bangladesh and Sri Lanka had the lowest rates of 
growth, with 1.6 percent and 1.5 percent growth, respectively (Table 2).   
 
Trends in Input Use 
 

In terms of input use, agricultural growth in Asia has not been greatly influenced by 
area expansion, with the exceptions of Malaysia, Nepal, and Thailand (Hayami and Ruttan 
1985).  Growth in area was negative (area contraction) in Bangladesh, Korea, and Myanmar 
and very small in India, implying a greater reliance on improving land productivity to achieve 
growth in output (Table 3).  With the exception of Malaysia, the agricultural labour force 
grew more rapidly than area in all countries.  Thus, land-to-labour ratios declined from 0.57 
hectares per worker in 1970 to 0.45 hectares in 1995 (Table 4).   
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Table 2 — Growth in net agricultural production (international 1989–91 dollars) 
 

Period 1967–82 1982–95 1982–89 1989–95 1967–95 
 (percent per year) 

Bangladesh 1.44 1.83 2.17 1.43 1.62 
China 3.43 5.45 4.95 6.04 4.36 
India 2.98 3.39 3.68 3.06 3.17 
Indonesia 3.95 4.19 4.91 3.37 4.06 
Korea, Republic 4.17 2.64 2.86 2.38 3.46 
Malaysia 4.61 3.97 4.70 3.14 4.31 
Myanmar 4.26 1.98 –0.04 4.39 3.20 
Nepal 2.36 3.35 4.41 2.14 2.82 
Pakistan 3.26 4.61 4.95 4.22 3.89 
Philippines 3.79 2.20 1.41 3.12 3.05 
Sri Lanka 2.12 0.85 0.03 1.82 1.53 
Thailand 4.12 2.15 2.31 1.96 3.20 
Viet Nam 3.27 4.61 4.18 5.12 3.89 
AVERAGE 3.32 4.36 4.18 4.57 3.80 
World 2.29 2.15 2.35 1.93 2.22 
 
Source:  Rosegrant and Hazell, 2000. 
Note:    Net Agricultural Production is gross production minus feed and seed. Growth rates are 3-year centered 

moving averages. 
 
 
Table 3 — Agricultural land use in Asia  
 

Year/period 1970 1995 1967–82 1982–95 1982–89 1989–95 1967–95 

 (1000 hectares)  (percent per year) 
        Bangladesh 9,097 8,800 0.05 −0.29 0.66 −1.39 −0.11 
China 102,505 134,693 0.03 1.98 3.29 0.47 0.93 
India 165,060 169,700 0.19 0.05 0.07 0.03 0.13 
Indonesia 26,000 30,180 0.00 1.22 2.78 −0.57 0.57 
Korea, Republic 2,298 1,985 −0.38 −0.70 −0.36 −1.10 −0.53 
Malaysia 4,430 7,604 1.03 3.29 4.07 2.39 2.07 
Myanmar 10,430 10,110 −0.21 0.03 −0.05 0.12 −0.10 
Nepal 1,980 2,968 1.56 1.72 0.16 3.58 1.63 
Pakistan 19,332 21,600 0.33 0.44 0.61 0.24 0.38 
Philippines 6,952 9,520 1.72 0.53 0.40 0.68 1.17 
Sri Lanka 1,894 1,886 −0.05 0.10 0.29 −0.13 0.02 
Thailand 13,808 20,445 2.52 0.57 1.15 −0.11 1.61 
Viet Nam 6,145 6,757 0.54 0.20 −0.44 0.96 0.38 
        
TOTAL 369,931 426,248 0.28 0.80 1.34 0.18 0.52 

        
Source: Rosegrant and Hazell, 2000. 
Note: Land use includes the FAO categories 'arable area' and 'permanent crops'.  Growth rates are 3-year 

centred moving averages. 
 
 

In contrast to land expansion, irrigation has played a major role in agriculture in Asia.  
While the average area under irrigation is around 30 percent for seven Asian countries, 
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Pakistan and Korea had very high shares of 80 percent and 61 percent, respectively, in 
1995.  The average annual rate of growth in irrigated area in Asia was 1.8 percent from 
1967 to 1995.  However, growth has varied between countries, with very high growth in 
South Asia, compared to Indonesia and Malaysia (Table 5).   

 
The most striking trend in input use in this period, however, is the dramatic increase 

in the use of both chemical fertilisers and agricultural machinery, leading to significant 
increases in productivity.  In 1970, the average farm applied 24 kilograms of fertiliser per 
hectare, less than half of the world average.  In 1995, the application rate was 171 
kilograms per hectare comparable to that of the United States (Table 6).  There is 
considerable variation among countries, some exhibiting exceedingly high application rates, 
such as Korea (with five times the rate of industrialised countries) and China, with 346 
kilograms per hectare in 1995.  Growth in fertiliser application was highest in the 1960s and 
1970s at the onset and takeoff of the Green Revolution (Rosegrant and Hazell 2000).  
Growth rates were highest in Viet Nam, with 16 percent annual growth.  In this period, 
national policies to promote fertilise use by farmers were particularly important.    
 
Table 4 — Land to labour ratio and growth in economic actively population in agriculture 
 

Year/period 1970 1995 1967–82 1982–95 1982–89 1989–95 1967–95 
  (percent per year) 
        Bangladesh 0.33 0.25 1.07 1.03 0.87 1.22 1.05 

China 0.31 0.27 1.92 1.39 1.99 0.70 1.67 
India 0.94 0.68 1.59 1.21 1.03 1.42 1.41 
Indonesia 0.86 0.64 1.41 2.01 2.52 1.42 1.69 
Korea, Republic 0.41 0.68 −0.07 −4.64 −4.87 −4.37 −2.22 
Malaysia 2.21 4.14 0.57 −1.13 −1.22 −1.03 −0.23 
Myanmar 0.97 0.60 1.93 1.76 1.84 1.66 1.85 
Nepal 0.36 0.32 1.82 2.34 2.16 2.56 2.06 
Pakistan 1.32 0.88 2.41 1.72 1.46 2.02 2.09 
Philippines 0.86 0.80 1.90 1.23 1.24 1.21 1.59 
Sri Lanka 0.79 0.53 1.69 1.44 1.58 1.28 1.57 
Thailand 1.00 0.99 2.17 1.10 1.61 0.51 1.67 
Viet Nam 0.39 0.26 1.58 2.19 2.56 1.77 1.86 
        AVERAGE 0.57 0.45 1.76 1.36 1.66 1.02 1.57 
        
Source: Rosegrant and Hazell, 2000. 
Note: Growth rates are 3-year centred moving averages. 
 
 

Agricultural mechanisation also played a key role in the agricultural transformation of 
Asia.  Over the period from 1967 to 1995, the growth rate in the number of tractors per 
agricultural worker was 7.5 percent, with the most rapid growth at 11.1 percent during the 
height of the Green Revolution. 
 
Land and Labour Productivity Growth  
 
 Two partial productivity measures, output per unit of labour and output per unit of 
land, are used to illustrate the variation in the relationship between factor endowments and 
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Table 5 — Irrigated area as a percentage of agricultural area and growth in irrigated area 
 

Year/period 1970 1995 1967–82 1982–95 1982–89 1989–95 1967–95 
 (percent)  (percent per year) 

        
Bangladesh 11.63 37.56 4.95 5.39 6.35 4.29 5.16 
China 37.18 37.02 1.59 0.79 0.36 1.28 1.22 
India 18.44 31.82 2.64 2.42 1.55 3.44 2.54 
Indonesia 15.00 15.18 0.65 0.49 0.22 0.80 0.58 
Korea, Republic 51.52 60.76 0.73 −0.65 0.43 −1.89 0.09 
Malaysia 5.91 4.47 2.34 0.22 0.19 0.26 1.35 
Myanmar 8.04 15.38 1.87 3.37 −0.50 8.08 2.56 
Nepal 5.91 29.82 12.55 2.67 5.51 −0.54 7.85 
Pakistan 66.99 79.63 1.39 0.89 0.97 0.79 1.16 
Philippines 11.88 16.60 3.80 1.33 2.08 0.46 2.65 
Sri Lanka 24.55 29.16 1.91 0.21 0.01 0.45 1.12 
Thailand 14.19 22.70 4.23 2.78 3.31 2.17 3.55 
Viet Nam 15.95 29.60 3.71 1.29 1.11 1.49 2.58 
        
TOTAL 25.17 33.24 2.05 1.56 1.10 2.10 1.82 
 
Source: Rosegrant and Hazell, 2000. 
Note: Growth rates are 3-year centred moving averages. 
 
Table 6 — Fertilizer application per unit of land, and growth in application 
 

Year/period 1970 1995  1967–82 1982–95 1982–89 1989–95 1967–95 
 (kg/hectare)  (percent per year) 

Bangladesh 15.7 135.5  11.41 7.46 8.30 6.48 9.56 
China 43.0 346.1  11.93 7.37 6.70 8.16 9.79 
India 13.7 81.9  10.49 5.70 8.19 2.86 8.24 
Indonesia 9.2 84.7  15.14 2.92 3.89 1.79 9.29 
Korea, Republic 251.7 486.7  3.16 3.12 4.30 1.76 3.14 
Malaysia 43.6 148.6  8.51 3.82 4.40 3.15 6.30 
Myanmar 2.1 16.9  14.69 0.19 −7.59 10.09 7.71 
Nepal 2.7 31.6  14.90 7.26 11.23 2.81 11.29 
Pakistan 14.6 116.1  12.84 4.98 5.98 3.83 9.12 
Philippines 28.9 63.4  5.17 4.10 6.40 1.47 4.67 
Sri Lanka 55.5 106.0  2.32 2.01 3.01 0.86 2.18 
Thailand 5.9 76.5  7.43 10.41 11.23 9.46 8.80 
Viet Nam 50.7 214.3  7.28 12.95 10.52 15.85 9.87 
         AVERAGE 23.9 171.1  10.75 5.92 5.75 6.11 8.48 
         World 59.7 102.2  4.29 0.47 1.47 −0.69 2.50 
         
Source: Rosegrant and Hazell, 2000. 
Note: Fertiliser includes nitrogenous, phosphate, and potash fertilisers.  Land is measured as arable land plus 

permanent crops.  Growth rates are 3-year centred moving averages. 
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output.  There is a close association between land productivity and use of biological 
technology and labour abundance relative to land and the use of mechanical technology 
(Hayami and Ruttan 1985).  Land productivity, measured as the value of aggregate output 
per hectare, increased by 3.3 percent per year from 1967 to 1995, although there were 
large variations among countries (Figure 6).  During the same period, labour productivity, 
defined as the value of aggregate worker per worker, increased by 2.2 percent annually.  
Slower growth of labour productivity is an indication that Asian economies adopted land-
saving, labour-using, technologies (Rosegrant and Hazell 2000; Hayami and Ruttan 1985; 
Timmer 1989).  There is also a significant difference in labour productivity growth between 
East Asia and South Asia, with a clear trend of higher growth in East Asia over the past 30 
years (Figure 7). 
 
Figure 6 — Land productivity in Asian agriculture (international 1989–91 $/hectare) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Rosegrant and Hazell, 2000. 
Note:      Net agricultural production is gross production minus feed and seed.  
 
 
 

Labour productivity can be partitioned into the land-labour ratio (A/L) and land 
productivity (Y/A), according to the following identity: 

 
  Y/L   ≡  (A/L) x (Y/A)       (1) 
 

In the case of Taiwan, the annual rate of increase in agricultural labour productivity 
of 3.3 percent between 1952 and 1966 was nearly three times higher than the 1.2 percent 
rate during the period 1901–50 (Table 6).  Thus, during the half-century ending in 1950, 
yield increases were twice as important as increases in area cultivated per worker.  
Between 1952 and 1966, extraordinary yield increases made possible a substantial 
increase in labour productivity despite a decline of more than 25 percent in the cultivated 
area available per worker. 
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Figure 7 — Labour productivity in Asian agriculture (international 1989–91 $/Worker) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Rosegrant and Hazell, 2000. 
 
 
Table 7 — Annual rates of change in agricultural labour productivity in Taiwan  
 

Period  Output per Male Worker 
Y/L 

Area cultivated per worker 
A/L 

Yield per hectare cultivated 
Y/A 

1901-50 1.2 0.4 0.8 

1952-66 3.3 -0.8 4.1 

 
Source:  Tomich, Kilby, and Johnston,1995. 

 
In T. H. Lee’s classic analysis of the components of Taiwan’s agricultural progress 

between 1911–15 and 1956–60, he notes that underemployment in agriculture was 
substantially reduced in spite of the fact that the 49 percent increase in the size of the farm 
labour force was nearly twice as large as the 27 percent increase in the cultivated land area 
over that 45-year period.  The expansion and improvements in irrigation enabled a 96 
percent increase in the cropped area, as a result of increased multiple cropping.  This 
increase was much larger than the 27 percent increase in cultivated land area.  Similarly, an 
increase of labour inputs of 98 percent in working days was almost identical to the 96 
percent increase in cropped area.  Thus, Taiwan’s impressive increases in farm labour 
productivity were made possible by fuller as well as more efficient utilisation of the available 
farm workforce.  Total farm output increased 3.4 times between 1911–15 and 1956–60, 
reflecting increases in output per cropped acre as well as the increases in cropping 
intensity.  A five-fold increase in use of divisible current inputs, including a 13-fold increase 
in fertiliser consumption, accounted for almost all the increase in purchased inputs 
associated with the 3.4-fold expansion of farm output (Lee 1971).   
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 What has driven factor productivity growth?  Public investment, particularly for 
agricultural research, has been a key driving force.  Public expenditures on agriculture 
increased by 4.6 percent per year on average, with wide variations among countries  
(Table 8).  Viewing the share of public expenditure in agricultural GDP as a sign of public 
commitment to agriculture, this ratio rose from 7 percent in 1972 to a peak of 9 percent in 
1993, declining to 8 percent in 1993 (Fan and Pardey 1998).  Decomposition analysis of 
total factor productivity (TFP) growth reveals that, in India, research and extension and 
private innovations have been the most important sources of productivity growth.  
Investments in roads and irrigation have likely had a significant and positive impact (Fan, 
Hazell, and Thorat 1998).  In Pakistan, the highest impact on productivity growth has come 
from research, share of modern varieties, rural literacy, and the share of irrigation 
(Rosegrant and Evenson 1993).   
 
 Significant public expenditures have been spent on subsidies as well as on research 
and infrastructure investments.  Input subsidies account for 20 to 60 percent of total 
spending on agriculture in Asia.  In Indonesia, the total fiscal costs of subsidies both for 
farmers as well as domestic fertiliser industry amounted to nearly one-sixth of government 
spending on agriculture and irrigation in 1986–87.  Similarly, fertiliser subsidies in 
Bangladesh in 1983–84 accounted for 14 percent of agricultural spending (Rosegrant and 
Hazell 2000). 
 
Table 8 — Government expenditures on agriculture in Asian countries, 1985 US dollar (purchasing 

power parity) 
 

Year 1972 1975 1980 1985 1990 1993 1972–79 
 

1980–89 1990–93 1972–93 

 (million dollar)  (percent per year) 
Bangladesh 2,358 528 1,187 1,749 1,269 1,773 -3.56 -1.30 11.81 1.29 
China 11,595 17,843 24,542 21,113 28,229 31,061 14.20 1.16 3.24 4.80 
India 15,491 13,680 22,877 30,549 39,109 35,918 6.18 5.46 -2.80 4.09 
Indonesia 1,436 3,020 5,026 4,351 6,157 5,958 15.68 1.36 -1.09 7.01 
Korea, Rep. 537 993 1,129 2,244 4,332 4,160 21.48 15.03 -1.34 10.24 
Malaysia 348 458 1,264 1,851 1,830 1,693 11.43 3.00 -2.57 7.83 
Myanmar 272 219 655 874 296 181 8.53 -8.13 -15.22 -1.93 
Nepal 107 136 257 541 254 359 15.15 1.79 12.24 5.96 
Pakistan 740 1,031 1,168 971 1,312 1,669 2.96 1.97 8.36 3.95 
Philippines 416 1,145 729 604 1,409 1,694 12.68 7.19 6.32 6.92 
Sri Lanka 627 449 589 2,124 614 596 -2.83 4.02 -0.97 -0.24 
Thailand 902 767 1,850 3,181 3,190 4,513 8.26 3.54 12.26 7.97 
           
AVERAGE 34,828 40,269 61,273 70,151 88,001 89,574 9.46 3.46 0.59 4.60 
           
Source: Fan and Pardey 1998 
Note: Government expenditures in PPP US dollars was calculated in two steps: Government expenditures in 

constant (1985) local currency for each year was calculated, and then 1985 PPP exchange rates were used 
to convert local currency to PPP US dollars. 
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Lessons From the Asian Rural Development Experience 
 
The Chinese Rural Development Miracle: 1979–84 
 
 Starting in 1979, the People’s Republic of China instituted major reforms of its 
agricultural sector: dismantling the commune system, granting farmer decisionmaking 
power, introducing the contract responsibility system, and raising producer prices.  In the 
period from 1979 to 1984, the value of agricultural output rose by 9 percent annually, per 
capita grain production rose from 319 kilograms to 395 kilograms and the supply of farm 
products rose by 24 percent (Du 1989).  At the same time, opening up previously restricted 
labour markets allowed the surplus labour in agriculture created by productivity increases to 
enter the rural nonfarm labour force and thus support the expansion of rural industry in 
China.  Thus, over this period, an increasing number of farmers transferred out of 
agriculture into secondary and tertiary industries.  These newly emerging township 
enterprises accounted for 32 percent of the national industrial output in 1986 and employed 
70 million farmers, equal to 62 percent of urban employees.   

 
A key lesson is that with technological change increasing output per worker, rural 

incomes were raised through changing the employment structure and encouraging the 
outflow of workers from agriculture into the rural nonfarm economy.  In turn, the demand 
linkages of increased rural incomes supported urban industrial development. 
 
The Taiwanese Transformation: 1952–87 
 
 The earlier experience of structural transformation in Taiwan is perhaps one of the 
most dramatic and illustrative examples of rapid rural development (Mellor 1986).  In the 
period from 1952 to 1980, Taiwan made very impressive gains in transforming its economy 
from a primarily agrarian-based to a diversified economy.  As shown in Table 9, the relative 
share of agriculture in domestic output declined from 38 percent in 1953 to 6 percent in 
1987.  Similarly, the share of agricultural labour declined from 56 percent in 1953 to 15 
percent in 1987 and per capita income increased almost eight-fold in constant prices.   
 

The real net domestic product of agriculture increased by about 80 percent during 
the 1952–64 period, at an average annual rate of 5 percent, even as the share of agriculture 
in net domestic product declined from 36 percent to 28 percent (Kuo et al. 1981).  Because 
the agricultural population only increased by one-third over the whole period, the 5 percent 
annual growth in agricultural output assured a net agricultural surplus and enabled structural 
transformation to proceed rapidly. 
 

Table 9 — Changes in the economic structure of Taiwan, 1953–87 
 
 1953 1970 1987 

 
Production structure (NDP) (percent) 
  Agriculture 
  Industry 
  Services 
 

 
38.4 
17.7 
43.9 

 
18.0 
34.5 
47.5 

 
6.3 

47.5 
48.2 

Labour structure (percent) 
  Agriculture 
  Industry 
  Services 

 
55.6 
17.6 
26.8 

 
36.7 
28.0 
35.3 

 
15.3 
42.7 
42.0 

Per capita national income 
   NT$ at 1981 prices 
   US$ at current prices 

 
17,863 

159 

 
45,081 

360 

 
142,733 

4,630 
Source:  Taiwan Statistical Data Book 1988 in Mao, 1992 
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How did Taiwan achieve these gains?  The transformation of agriculture into a 

source of economic surplus was achieved primarily through the result of increased yields of 
traditional crops and the introduction of new crops.  Fixed capital expanded by 34 percent, 
mainly irrigation and flood control facilities, working capital increased by 140 percent, and 
fertiliser use grew by 91 percent (Table 10).    

 
In the same period, Taiwan’s industrial sector grew at an average annual rate of 11 

percent, relative to the 7 percent growth of net domestic product.  By 1964, the net domestic 
product was 250 percent higher than in 1952, and the share of industry in total NDP 
increased from 18 percent to 28 percent (Kuo et al. 1981).  This industrial growth is 
attributed to the emergence of a manufacturing subsector, which was highly concentrated in 
food processing and textiles, and other light manufactures.  Taiwan’s rapid structural 
transformation is due to the combination of increased agricultural productivity, rapid growth 
of rural nonfarm employment in small and medium enterprises, and increased agricultural 
commercialisation primarily to Japan, alongside its dramatic decline in fertility in the same 
period (Gabre-Madhin and Johnston 2002). 

 
Table 10 — Agricultural employment, production, and development in Taiwan, 1952–64 
 
 1952 1956 1960 1964 

Indices: 
Agricultural population 
Agricultural employment 
Total agricultural production 
Agricultural crop production per worker 
Fixed capital 
Working capital 
Multiple cropping 
Diversification 

 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
171.9 

3.54 

 
110.4 
100.1 
121.0 
115.4 
107.5 
151.5 
175.5 
4.07 

 
126.2 
104.7 
142.8 
126.1 
116.6 
169.7 
183.6 

4.01 

 
132.7 
112.2 
178.7 
142.4 
133.6 
240.2 
188.0 

5.75 
Source:  Kuo, Ranis, and Fei, 1981. 

 
Government-Led Agricultural Modernisation in Korea: 1961–86 
 
 Over the 1961 to 1986 period, the agricultural sector at an average rate of 3.3 
percent per year while real GNP grew by 8.4 percent, thus reducing the share of agriculture 
in GNP from 40 percent to 13 percent.  In this period, the agricultural labour force 
decreased by 6 million and the number of farm households has declined by 18 percent 
while average farm income rose from US$466 in 1961 to US$6,813 in 1986 (Kim 1989).  
Korean agriculture has become more diversified, shifting from cereals to fruits and 
vegetable and livestock.  Korea’s integrated strategy for the Green Revolution involved 
establishing a nationwide campaign to disseminate high-yield varieties among rice farmers 
in 1972, dramatically increasing the acreage of the new variety (IR-667 or Tongil) from 
2,750 hectares in 1971 to 929,000 hectares in 1978.  The widespread adoption of new 
varieties and heavy fertiliser use came about as a result of pervasive government 
intervention in the form of technical assistance as well as economic incentives such as 
favourable purchase prices, national yield contests, and guaranteed income arrangements.   
 
 Korea’s agricultural price policy in the earlier period from the 1950s consisted of 
maintaining low prices to avoid inflation.  However, this policy discouraged agricultural 
production and, in view of this, the government raised its purchase price by 17 percent in 
1968.  In this period, producers could sell to the private market as well as through 
government channels.  In addition, in 1966, the government established a price stabilisation 
fund to smooth price fluctuations, particularly for cash crops.   
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From Famine to Food Self-Sufficiency in India: 1967–86 
 
 Indian agricultural production nearly doubled in a period of two decades, achieved 
through impressive gains in yields per hectare.  At the same time, there was no remarkable 
improvement in the living standards of the rural poor and its agricultural transformation has 
not resulted in the reduction of poverty (Vyas 1989).  In the period from 1967 to 1986, 
agricultural output grew annually by 2.7 percent, outpacing the population growth rate of 
2.24 percent.  During this period, land area increased by only 0.4 percent per year, while 
yields per hectare increased by 2.0 percent, leading to significant impact of productivity 
gains.  The strategy of grain production was centred on modern, high-yielding varieties of 
wheat and rice, released on a large scale in 1967.  By 1981/82, nearly 75 percent of area 
planted of wheat and 50 percent of rice planted was modern varieties.  In order to achieve 
and maintain the momentum of the significant yield gains brought about in this period, the 
government managed the difficult task of delivering modern inputs to millions of small 
farmers, establishing massive extension services, and strengthening credit and marketing 
institutions (Vyas 1989).  Three factors were critical in maintaining the momentum of the 
Green Revolution: (1) expansion of area under irrigation; (2) continuous adaptation and 
release of new varieties; and (3) provision of fertilisers and other inputs.   
 
 Price policy played a major role in spreading the Green Revolution through ensuring 
stable and remunerative prices for crops with the potential for yield gains through 
technological advances.  The Food Corporation of India (FCI), established in 1964, 
operated a public food distribution system.  An autonomous entity called the Agricultural 
Price Commission was established in 1965 to establish minimum support prices and 
procurement prices in order to support the spread of new technology.  Thus, the price policy 
was closely coordinated with the India’s technology policy.  Remunerative prices for crops 
for which new technologies were available were announced prior to the sowing season in 
order to encourage adoption of technology without fear of falling prices.  From the mid-
1960s to the mid-1970s, wheat production more than doubled as minimum support prices 
were increased at 3 percent per year to offset rising input costs.  Similarly, with the 
introduction of a superior technology of rice in the mid-1970s, minimum support prices for 
rice were boosted by 7 percent per year, a rate much higher than the increase in input 
prices (Vyas 1989).  Second, price policies were aimed at softening, while not entirely 
eliminating, market price volatility.  Finally, price policies evolved in latter years to ensuring 
consumer benefits through reducing the margin between minimum support prices and 
farmers costs.   
 

However, steady increases in producer prices, combined with good weather, have 
resulted in continued production increases and a massive stock build-up.  Government 
procurement of rice and wheat rose from an average of 17.2 million tonnes per year from 
1980 to 1992 to an average of 26.6 million tonnes per year from 1993 to 2000.  Domestic 
distribution remained at approximately the same levels as earlier (16.5 and 16.2 million 
tonnes per year in the two periods), so that average net procurement rose from 0.7 million 
tonnes per year to 10.4 million tonnes per year.  As stocks increased, the Government of 
India took increasingly aggressive measures to promote exports, both through sales of 
government stocks for exports and promotion of private sector exports.  In spite of these 
measures, public foodgrain stocks grew rapidly, from 11.8 million tonnes at the start of 1993 
to 45.7 million tonnes at the start of 2001.   
 
 
POLICY IMPLICATIONS FOR AFRICA’S AGRICULTURAL TRANSFORMATION 
 

In countries such as Ethiopia, which has recently proved very successful in 
increasing on-farm maize yields and expanding production, negative price effects can lead 
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to smallholders becoming trapped in Cochrane’s famous “agricultural treadmill,” ultimately 
undermining a potential Ethiopian maize revolution.  This paper has highlighted that who 
adopts a new technology and how quickly drives the movement of the aggregate supply 
curve and dictates the distribution of the gains from the new technology.  The paper has 
also reviewed the Asian experience of agricultural transformation.  The key lessons that 
emerge are the active engagement of the public sector in both technology and price policy, 
while, at the same time, a close reliance on the operations of a competitive private sector in 
a mutually trusting environment. 

 
 What is the appropriate pricing policy vis-à-vis price stabilisation and support in the 
face of inherently inelastic demand for agricultural goods?  Defining an appropriate and 
feasible role for the public sector in the post-reform era is a critical challenge.  A major 
lesson learned from two decades of market reform is that, while getting prices right is 
necessary, it is not sufficient for realising the potential of markets to transform rural 
economies and improve the livelihoods of the poor, that is, to getting markets right.  Thus, 
fostering competitive markets requires supporting market institutions and the adequate 
provision of public goods and services that are essential for markets to develop (Fafchamps 
and Gabre-Madhin 2001). 
 

In considering appropriate policy to address the price effects of technological 
change, emphasis must be given to the following.  First, it is critical to foster production 
increases brought about through technological change that reduces per unit costs.  In Asia, 
the Green Revolution led to cost-reducing technological change (and hence growth in total 
factor productivity) and farm incomes did not fall with consumer prices until after imports 
had been displaced (Hazell and Ramasamy 1991).     

 
Second, it is necessary to improve domestic market functioning so that excess 

supply transmits more quickly and at lower cost to other parts of the country.  The Asian 
model demonstrates the importance of rural infrastructure and institutions.  How well 
markets are integrated, intra- and internationally, determines the slope of the aggregate 
demand curve facing local producers.  The more segmented the market, the more price 
inelastic the demand and the lesser a share of the gains accrue to the producers (Barrett 
1997).  If the marketing system is competitive, then aggregate supply changes are met with 
changes in aggregate demand, as predicted by theory.  But if there is market power or 
market failure of any sort, in interseasonal storage, transport, wholesaling, processing, etc., 
especially if this is due to minimum efficient scales of investment and operation coupled with 
fixed capacity limits, then market failure can have especially negative effects on grain 
prices.  

 
Third, recent experience in countries such as Indonesia and India illustrate the use 

of export markets as a means of absorbing excess domestic supply, thus providing a 
market-based means of domestic price stabilisation.  Successful implementation of this 
policy requires establishment of trading contacts and a thorough understanding of the 
relevant import and export parity prices.   

 
A fourth critical dimension of this issue is the need to ensure that food aid imports 

are not providing disincentives to domestic production.  Increasing demand for food aid 
commodities through well-targeted direct distribution programmes can mitigate these 
disincentive effects.  Nonetheless, these positive demand effects are unlikely to completely 
offset the impacts of the food aid in increasing supply.  The net effect is thus to reduce 
prices and discourage domestic production, except in the case where food aid inflows are 
small and are only replacing private imports (Dorosh 2002).  With the exception of 
Bangladesh, food aid flows to Asian countries fell sharply prior to their agricultural 
transformation. 
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Finally, policy must focus on stimulating domestic demand through income growth, 
based on employment creation, particularly in the nonfarm sector (Haggblade and Hazell 
1989).  General economic growth helps drive demand, which keeps food prices up in the 
face of expanding supply from technological change.  This is a crucial part of East Asia’s 
structural transformation (Gabre-Madhin and Johnston 2002).   

 
 Together, these five elements represent key areas in which policy can have a critical 
impact on fostering and sustaining an agricultural revolution.  Taken as a whole, these 
elements reveal the interactions between technology, domestic and external markets, food 
aid, and the nonfarm economy.  Pursued separately, each represents a “blind policy alley,” 
resulting in unsustainable outcomes.  Thus, technology pursued without consideration of 
markets chokes off its own source of momentum.  Stimulating long-term demand depends 
on income growth, and thus employment creation.  Similarly, the effectiveness of food aid 
policy to overall food security is closely tied to domestic supply and trade considerations.  
The interactions among these five elements pinpoint the need for an integrated agricultural 
growth strategy. 
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DISCUSSION 
 
 The paper by Gabre-Madhin, Barrett, and Dorosh generated a wide range of 
comments and questions related to the issue of technological change and its impact on food 
and agricultural prices.  One of the major contributions of the paper was to compare various 
paradigms of intervention and policy options that have been used to address commodity 
price changes that occur due to productivity-enhancing technological changes.  The 
question was raised of how different paradigms examined in the paper could be applied to 
the Ethiopian context.  It would probably be beneficial to combine the paradigms due to the 
important lessons that some of the Asian countries’ experiences have to offer.  An important 
issue in the context of Ethiopia is that farmers are not able to recover their production costs.  
Thus, it is essential to understand the relationship between technology adoption and the 
price of maize.  The cost of technology is high due to fertiliser costs.  The key question then 
is, “how can the cost of production be reduced?”  In this context, the major policy issue is 
whether inputs should be subsidised or minimum prices be applied to the output?  An 
important point the paper makes is that in Asia productivity increase in maize and other food 
crops have been due to heavy investments in agricultural research and development.  But 
investment in research in Ethiopia continues to be at the lowest levels.  The production 
increases in maize that Ethiopia experienced are due possibly to the expansion of maize 
farming into lands previously used for other crops or areas that had not been cultivated.  
The use of fertiliser in previously low-productivity soils has also enabled the increase in 
maize production.  Furthermore, while farmers in Asia have been compensated for the low 
prices they faced as a result of production increases, appropriate assistance.  One of the 
challenges is to align the productivity increase with increasing demand for food commodities 
in rural areas.  However, due to the poor expansion of the nonagricultural sector, the 
demand for food continues to be low.  This factor has been responsible for the food surplus 
and the collapse in the price of maize. 
 

Yet the price decline has also had a positive impact.  The poorest farmers, who 
constitute 40 percent of the farming population, are not buyers of food.  They have also not 
adopted the fertiliser and the high-yielding crop variety.  The farmers who have adopted the 
technologies are slightly better off than this group.  Therefore, the price decline has had 
significant poverty alleviation implications as it has benefited the poorest farmers by making 
food cheaper.  The price decline has also helped the urban poor achieve food security.  
What may be useful would be to identify the various development stages experience of the 
Asian countries and determine in which stage Ethiopian agriculture is currently.  The 
possibility of exporting maize to the Arab countries should be considered.  Finally, land 
tenure security needs to be studied further in the context of the structural changes that are 
taking place in Ethiopia’s agricultural sector. 
 

On the consumer side, it is important to understand the changing preferences and 
behaviour of consumers towards food.  Consumer preferences are so strong that in many 
instances consumers will go without food rather than eat one that is not their staple.  
However, the surplus maize that is available in Ethiopia could be processed into maize flour, 
which could be used further for making other food products.  It may be also useful to 
consider the use of maize as livestock feed to increase livestock production in Ethiopia and 
other countries. 
 

In response to the above comments, Eleni Gabre-Madhin summarised the maize 
crisis in Ethiopia.  Although the production levels have increased due to increased fertiliser 
use and high-yielding varieties of seeds, yield per hectare has not grown dramatically.  
Furthermore, the per-unit cost of production has not been declining.  In fact, it may be rising.  
This puts producers in a “double squeeze” given the low demand and prices for their goods.  
In the Asian context, increasing population was a key factor responsible for shifting the 
demand for agricultural commodities.  In Ethiopia, there will be a need for improved conduct 
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capacity to price stabilisation and procurement, and for greater involvement of the private 
sector in marketing of food grains.  The role of the private sector, particularly small traders, 
needs to be further identified and supported for increasing the benefit of high production to 
farmers.  The cost of marketing in Ethiopia is very high.  The producer price as percent of 
final price paid by the consumers is 70 percent in Asia as compared to 20 percent in 
Ethiopia.  The marketing margin is so high, which makes the demand highly inelastic when 
there are large price swings.  Furthermore, we need to look at the capacity of the market to 
function better to meet the needs of producer and consumer.  Maize processing in Ethiopia 
for livestock feed is a viable option.  However, we have saturated the current market 
demand.   
 

There was another set of assorted comments from the participants.  The relationship 
between price and technology need to be more carefully studied.  Additionally, how do we 
isolate the effect of weather since in the case of Ethiopia, the favourable climate over the 
past three years has been instrumental in bringing about the production increases.  Farmers 
are losing in spite of the increased production since the cost of production of major imports 
such as fertiliser and improved seeds continue to be very high.  The purchase of seeds and 
fertilisers has been enabled by the availability of rural credit, which is also putting pressure 
on farmers in terms of repayment.  Many farmers depleted their assets to pay for the loans 
that they had taken due to low crop prices.  The fertility of soils in Ethiopia, particularly in 
maize-growing areas is so low that productivity cannot be improved or maintained at this 
level without further applications of fertilisers.  Unless the price of fertiliser is brought down 
and hence the cost of production is reduced, it is difficult to sustain the benefits of 
technological change that we have seen in the past five years. 
 

The technology has not been cost-reducing and hence there is the real likelihood 
that the farmers may not adopt the fertiliser and improved seeds in the future seasons to 
come unless policy options are developed to encourage farmers to do so.  In addition to 
technology, there are other things that affect farmer productivity.  Risk management using 
markets could be considered as an option.  Global markets could be used to hedge against 
risk faced in the local markets.  Fixed market prices and future price contracts could be 
developed and delivered.  However, the questions are how can we develop this contract 
and deliver them to the farmers?  How can we establish commodity exchange institutions 
that will enable us to manage the price risks?  This is a broader issue than the impact of 
technology on price fluctuations.  
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TRENDS IN AGRICULTURAL PRODUCTION, TECHNOLOGY 
DISSEMINATION, AND PRICE MOVEMENTS 

OF OUTPUTS AND INPUTS 
 

Tadesse Kuma1 
 
 
INTRODUCTION 
 

Agriculture is the mainstay of the majority of Ethiopians, with an estimated more 
than 80 percent of the labour force engaged in this sector.  It is not only the backbone of the 
national economy, but any future economic growth hinges upon the development of the 
agricultural sector.  This is clearly articulated in the national economic policy, "Agricultural 
Development-Led Industrialisation” (ADLI).   
 

The sector is dominated by small-scale farmers, who have been adopting low-input, 
low-output, rainfed mixed farming with traditional technologies.  On average, small-scale 
farming accounts for 96 percent of total area under crop and more than 90 percent of total 
agricultural output.  In addition, small-scale farmers produce 97 percent of food crops and 
98 percent of coffee.  Of crop production, cereals contribute the lion’s share the total 
(MEDac 1999).  
 

Despite its endowment of ample natural resources, Ethiopia is not food self-
sufficient.  This is attributable to various factors that restrain the productivity of the 
agricultural sector — including backward traditional agricultural practices, diminishing farm 
size, subsistence farming, inadequate and variable rainfall, a weak agricultural research 
base, lack of adequate financial services, imperfect agricultural markets and poor 
infrastructure, low productive crop cultivars and breeds, environmental degradation, and the 
adverse policy environment of the last regime.1  
 

Under pressure from donors, the former government adopted, in March 1990, a 
Mixed Economy Policy, which removed the quota system of grain delivery, restrictions on 
grain movement, and the system of fixed pricing for farm produce.  In 1991, the Transitional 
Government of Ethiopia (TGE) came to power with the objective of replacing the previously 
centrally planned economy with a market-oriented economic system.  The principles of 
decentralisation, autonomy, competition, efficiency, and profit maximisation have steadily 
improved the overall policy environment, in which smallholders’ and private commercial 
farms are being encouraged.  The TGE further liberalised grain marketing and limited the 
state’s role to wholesale trade primarily for regulatory purposes and stabilisation of markets 
(Befekadu and Berhanu 1999/2000).  
 

From the onset, the Ethiopian People's Revolutionary Democratic Front (EPRDF) 
has given due emphasis to improving agricultural sector performance, in order to benefit the 
large mass of rural and urban population and ensure food security for all.  Towards this 

                                                 
1 Ethiopian Development Research Institute (EDRI). 
 
2 Agricultural policies of the Derg regime were characterised by nationalisation of all private and commercial 

farms, prohibition of private investments in the agricultural sector, involuntary collectivisation of peasants into producers and 
service cooperatives, government control of all agricultural markets, forced foodgrain quota delivery at low price, and 
restriction of the movement of agricultural outputs from one part of the country to another. 
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objective, the ADLI development strategy has been designed, mainly revolving around 
productivity improvement of smallholder agriculture and industrialisation based on the 
utilisation of domestic raw materials with labour-intensive technology.  Along this line, the 
new system of agricultural extension, named Participatory Demonstration and Training 
Extension System (PADETS), was formulated with special emphasis given to encouraging 
smallholder farmers' productivity through the provision of fertiliser, improved seeds, input 
credit, and technical support. 
 

Since 1995, these efforts have resulted in steadily increase in grain production, with 
a record crop production reported in 1995/96.  The 1995/96 bumper crop was followed by 
another one in 1996/97.  This was again followed by good harvest years in 2000/01 and 
2001/02.  The obvious prospect toward food self-sufficiency is pleasing, but it has also 
brought with it new development challenges.  Grain prices have recently tumbled down 
below their historical average, especially in the primary markets.   
 

While the urban poor and rural net buyers have benefited from the fall in prices, this 
decline in prices has led to a fall in demand for inputs from the users of technology, the 
producers.   For instance, on average fertiliser consumption has been growing 9.8 percent 
since 1991/92.  But in 2001/02, the growth record was reversed to −6.4.  This trend is bound 
to threaten the momentum of spread of technology, possibly resulting in a fall in output and 
ensuing subsequent higher prices.  
 

In addition, food surplus at the national level has not overcome the chronic food 
insecurity problem for all people at the household level.  Despite the increased production 
and lower prices, a large segment of the rural population continues to be unable to secure 
an adequate food supply, leading to the paradox of food abundance in the market with food 
insecurity at household level for millions.  
 

Farm output prices are generally recognised to have effects on farm resource 
allocation, income distribution and on investment decisions in agricultural technology (Mellor 
1968).  The resource allocation function of farm prices follows from the optimising behaviour 
of producers in the market (Ellis 1993).  Farmers’ decisions whether to invest or not in 
improved agricultural inputs is influenced by the extent of benefits envisaged from 
production.  But, grain prices in the last two years have not been attractive for producers.  
This calls for discussion of all stakeholders to design timely policies before its negative 
effect spreads.  
 

In light of this, this paper tries to analyse trends in foodgrain production, adoption of 
new agricultural technologies (using as proxy variable the consumption of agricultural inputs 
such as fertiliser, seeds, and agrochemicals), and prices of major cereal crops.  The 
analysis is based on secondary data collected for the periods 1980/81–2000/01 from 
different official sources.   
 
 
TRENDS IN PRODUCTION OF MAJOR CROP 
 
Trends in National Production 
 

The production of major foodgrains in the past few decades has been characterised 
by wide fluctuations in total output and very low growth.  Performance throughout the 1980s 
was low with cereal production increasing at a rate of 1.7 percent annually compared to 
population growth of 2.9 percent (Figure 1).   
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Figure 1 — Trend in national production of major foodgrains (000 quintals), 
1980/81–2000/01 

 
 
 
 
 

 
 
 
 
 

 
 
 

 
 

 
 

 
Source: Central Statistical Authority, 1980–2000. 

 
 

During the military regime (1970s and 1980s), severe policy constraints were placed 
upon the crop subsector.  As a result, production was highly depressed when coupled with 
vagaries of nature.2  The policies included nationalisation of all private commercial farms; 
suppression of private-sector investment in agricultural sector, especially in crop farming; 
involuntary collectivisation of peasant farmers; forced villagisation; politicisation of farmers 
cooperatives as an instrument for central control; government control of agricultural inputs 
such as chemical fertiliser and improved seeds; enforced quota deliveries of foodgrain at 
low price; and restrictions on grain movement from surplus to food-deficit areas.  The result 
was wide swings in foodgrain prices between surplus and deficit areas, which adversely 
affected both small farmers and consumers.  
 

During the 1990s, the performance of crop subsector experienced a considerable 
improvement over the 1980s.  Estimates of physical quantity of foodcrop production leaped 
from a longer-term annual average of 60 million quintals in 1980/81 to 103.27 million 
quintals in 1995/96 and 104.3 million quintals in 1996/97 (Central Statistical Authority 1996).  
The increase in production was mainly due to the advent of good weather, except for the 
occurrence of drought in 1993/94 and the El Niño effect in 1997/98; appropriate policies and 
strategies of the government; and increased use of agricultural inputs such as fertiliser, 
improved seeds, chemicals, and herbicides.  In the 1990s, average total cereal production3 
reached 68.5 million quintals compared to 55.9 million quintals in 1980s.  Cereals comprise 
the bulk of total grain production, accounting for 84.8 percent of crop output in 1980/81–
1999/2000.  
                                                 
 2 Ethiopian agriculture is categorised as rainfed agriculture where any change in rain situation (late or early 
arrival, excess, or shortage) affects the production.  For instance, 1973/74, 1979/80, 1984/85 (drought years), there were 
drastic fall in production and in the 1997/98 year of El Niño (excessive rain).  
 

3 Cereals include teff, barley, wheat, maize, sorghum, millet, oats, and rice; pulses comprise horse beans, 
chickpeas, haricot beans, field peas, lentils, vetch, soya beans; and oilseeds include niger seed, linseeds (flax), fenugreek, 
rape seed, sunflower, groundnuts, and sesame. 
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Table 1—National production of cereals, pulses, and oilseeds, 1980/1981–1999/2000 (in ‘000 quintals) 
 

Cereals Pulses Oilseeds Total Years 
Area Production Yield Area Production Yield Area Production Yield Area Production Yield 

 000ha 000 qts /ha 000ha 000 qts /ha 000ha 000 qts /ha 000ha 000 qts /ha 
1980/81– 
1989/90 

4,859.0 55,967.0 11.0 718.0 5,744.0 8.0 240.0 952.0 3.9 5,817.0 63,560.0 10.1 

1990/91– 
1999/00 

5,831.4 68,506.0 11.8 1,293.0 6,613.8 5.1 313.6 1,408.6 4.5 7136.1 85,992.2 12.0 

 
Source:  Central Statistical Authority, 1980–2000. 
Note:  One quintal equals 100 kilograms. 
 
 
Trends in Area Cultivated 
 

Area cultivated for major food crops (cereals, pulses, and oilseeds) has remained 
stagnant (close to 6.6 million hectares) for several years, barring certain exceptional years 
like 1992/93 (9.1 million hectares), 1993/94 (7.2 million hectares), 1994/95 (7 million 
hectares), and 1995/96 (9.1 million hectares).  Of the total area under major crops in 1990s, 
cereals, pulses, and oilseeds accounted for 88.7 percent, 8.7 percent, and 2.7 percent, 
respectively.  
 

As depicted in Figure 2, trends in the area under cultivation and the volume of 
foodgrain production are positively related.  In the 1980s, there was a flat trend compared to 
1990s, when both production and area under cultivation have jointly increased.  Perhaps, 
this portrays increase in farm households joining agricultural activities cultivating marginal 
lands (hillsides with high slopes); reducing or eliminating fallow land; and converting 
pasture, wood, and forestlands into farmlands.  

 
Figure 2 — Production and area under cultivation, 1980/81–1999/2000 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

Source: Central Statistical Authority, 1980–2000. 
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Trends in Yields 
 

With the exception of the good performance of maize yields, up to 20 quintals per 
hectare in 1995/96, grain yields per hectare for total grains have remained between 9 and 
14 quintals per hectare for last two decades.  Teff yield have remained stagnant, below 10 
quintals per hectare over this period (Figure 3).  These trends suggest that increased 
production has come about through intensified cultivation only in the case of maize.  At the 
same time, because these trends are national averages, they mask potentially significant 
differences between different growing regions in terms of the changes in yields per hectare. 
 
 
Per Capita Grain Production and Availability  
 

Except in 1995/96 and 1996/97 in which food production per capita increased 
dramatically, the trend in per capita foodgrain production for the last two decades has been 
falling.  The rate of increase in food production still could not match the food requirement of 
the population, due to a growing population.  The minimum weighted average food 
requirement per person per day for the country is 2,100 calories, equivalent to requirement 
of the 225 kilograms of grain per year per head (MEDaC 1999).  As depicted in Figure 4, 
food production has never met the minimum food requirement set at 2,100 calories per 
capita.  Using a lower daily requirement of 1,700 calories per capita, equivalent to 182.5 
kilograms/head/year, grain requirements have been met only in the two good harvest years.  

 
Figure 3 — Yield per hectare for total grains, cereals, maize, and teff 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: Central Statistical Authority, 1980–2000. 
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Figure 4 — Per capita foodgrain production and food availability 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Central Statistical Authority, 1980–2000; food aid from the World Food 
Programme and National Disaster Prevention and Preparedness Comission. 

Note:  Root crops like Enset, meat, and milk are not included due to data problem; 
Kg/head/yr is kilogram/head/year. 

 
 
Trends in Food Aid 
 

The gap between actual food availability and demand at 225 and 182.5 
kilograms/head/year indicates the amount of food shortfall at the national level.  The 
shortfall of domestic food production was usually covered from commercial food imports 
and/or food aid.  

 
In the past two decades, the highest level of food aid, representing 26.2 percent of 

domestic foodgrain was received in 1984/85, a severe drought year.  The lowest level, 1.5 
percent, occurred in the 1995/96 bumper production year.  Since 1994, the extent of 
dependency has been reduced due to the strong efforts of government to bring down food 
insecurity.  As indicated in Table 2, the proportion of food aid to foodgrain production was 
12.6 percent for period 1984/85 to 1990/91 and this figure come down to 7.1 percent for the 
period 1991/92 to 1999/2000.  
 

Until 1994/95, the bulk of food aid assistance was food aid in kind, which has an 
adverse effect on domestic food prices and production.  Presently, due to pressure from 
government and several changes in donor community and world trade in food crops, the  
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Table 2 — Food aid, 1985–2000 
 

Year Food aid Foodgrain production 
Food aid as proportion of 

production 
 (‘000 metric tonnes) (percent) 
    
1984/85 1,272.00   4,855.0 26.2 
1985/86    926.00   5,404.0 17.1 
1986/87    277.00   6,684.0   4.1 
1987/88 1,096.00   6,902.0 15.9 
1988/89    461.00   6,676.0   6.9 
1989/90    657.00   6,579.0 10.0 
1990/91    925.00   7,978.0 13.1 
1984/85–1990/91 average    802.00   6,333.2 12.6 
1991/92    840.00   7,619.0 11.9 
1992/93    519.00   6,945.0   6.8 
1993/94    980.00   7,492.0 14.1 
1994/95    683.00 10,328.0   9.1 
1995/96    150.19 10,328.0   1.5 
1996/97    205.47 10,436.0   2.0 
1997/98    417.30   8,102.7   5.2 
1998/99    511.03   8,867.0   5.8 
1999/00    979.56   9,404.5 10.4 
1991/92–1999/00    587.3   8,627.3   6.8 

 
 
Source:    Food aid from World Food Programme and National Disaster Prevention and Preparedness Commission (DPPC) 

and foodgrain production from CSA. 
Note:       Food aid equals to food aid delivered. 
 
 
 
emphasis is shifting to assistance to cash.  This is expected to have the advantage of 
keeping producer prices from falling precipitately due to lack of effective demand (Ministry of 
Rural Development 2001).  
 
 
TRENDS IN ADOPTION OF NEW AGRICULTURAL TECHNOLOGIES5 
 
Trends in Extension and Technology Adoption 
 

The new extension package programme was started by Sasakawa Global 2000 in 
1993 in which technology packages for maize and wheat production were defined and 
demonstrated to 160 peasants in a total of seven districts in two regions (Oromiya and 
Southern).  The average yields of maize and wheat harvested by such farmers were very 
high, 51 quintals and 28 quintals per hectare for maize and wheat, respectively (MEDaC 
2000).  This stimulated the commencement of PADETS, the Participatory Demonstration 
and Training Extension System. 
 

Since the 1995/96 crop seasons when PADETS become operational in all regional 
states and ecological zones of the country, the two main inputs, fertiliser and selected 
seeds, have witnessed widespread and increasing rates of adoption.  This package 
programme is implemented on 0.5 hectare on-farm demonstration plots of the major cereal 

                                                 
5 Fertiliser, improved seeds, credit use, and number of participant farmers are taken as proxy for adoption of 

agricultural technology.  
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crops (maize, wheat, teff, and sorghum) in selected districts of moisture-reliable, 
agroecological zones of the country. 
 

Since the latest evaluation report for 1999, 3.7 million farming households, which 
accounts for nearly 40 percent of total farmers, participated in the national extension 
programme.  In the same period, the value of credit that began at Birr 8.1 million reached 
Birr 150.2 million.  As data from regional governments indicate, trends in farmers’ 
participation rate has shown a steady increase since 1997/98, except for year 2000/01.  
 
Table 3 —  Percentage of farming households involved in the extension package in Oromiya and SNNP 

regional states, 1997/98–2000/01*** 
 

Region 1997/98 1998/99 1999/00 2000//01 
 (percent) 
  
Oromiya*region 25.67 44.30 45.50 38.00 
SNNP** region   4.80 29.20 30.20 28.80 
 
Source: Oromiya and SNNP Regional Agricultural Bureau. 
*      Except Borenna and West Hararge. 
**    Average of eight zones (Sidamo, Gedio, S. Omo,  N. Omo, Gurage, Hadiya, KAT, Kafa-shaka). 
***  Tigray and Amhara regions were not included due to data unavailability. 

            
 
Agricultural Inputs  
 
Fertiliser Consumption 
 

Until 1992, the fertiliser market was controlled by the state-owned parastatal named 
the Agricultural Input Supply Corporation (AISCO).  Fertiliser prices were regulated and kept 
artificially low mainly due to the overvalued currency and subsidy (Befekadu and Berhanu 
1999/2000) under the military government regime.  Fertiliser was rationed in high potential 
areas and mostly unavailable in other areas.  State farms were highly privileged but 
smallholder farmers who contributed more than 96 percent of national production received a 
small proportion of the inputs.  
 

Consistent with its new economic policy, the EPDRF government designed the new 
marketing for fertiliser in 1992 with the main objective of liberalising the fertiliser market and 
creating a multichannel distribution system.  AISCO was renamed and restructured to 
operate as a competitive firm with no subsidy from the government.  Since 1993, Ethiopian 
Amalgamated Limited (EAL), Ambasel Trading House Plc., Fertiline Private Limited 
Company, Guna Trading (Tigray), Dinsho Trading (Oromiya), and Wondo Trading 
Enterprise (southern region) joined the fertiliser business.  As a result, the share of public 
enterprise imports dwindled from 75 percent in 1995 to 4 percent in 1999.  
 

Average national fertiliser application per hectare of cultivated land remained 
negligible through the mid-1980s, ranging from 0.1 kilogram per hectare in 1971 to 4 
kilograms per hectare in 1985/86 (drought year).  Beginning in 1986,6 it started to grow 
steadily and fall back in 1993 as result of devaluation.  Fertiliser application grew from 22.1 
kilograms per hectare to 35.4 kilograms per hectare from 1991/92 to 1999/2000, with a 
spurt in growth with the initiation of PADETS in 1995/96 (Figure 5). Although it is found to be 

                                                 
6 The increase in fertiliser consumption since late 1980s perhaps related with Peasant Agricultural Development 

Programme (PADP) initiative assisted by World Bank and other donors which emphasise distribution of inputs, promotion of 
cooperatives, and creation of awareness of soil and water conservation. 
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below recommended application levels due to number of constraining variables, the trend is 
promising. 
 

National annual consumption at the beginning of the 1970s was about 950 metric 
tonnes.  It increased to 43,200 metric tonnes and 145,700 metric tonnes at the beginning of 
1980s and 1990s, respectively, reaching about 290,000 metric tonnes in 1999/2000.  DAP 
consumption had the largest volume share until recently.  However, due to the new 
extension program, the consumption of urea also began to increase.  Total annual average 
consumption grew by about 7.5 percent until 1999, except in the drought year of 1985, as 
well as in 1993 with devaluation, and in 1997 due to removal of subsidy, unbalanced rainfall, 
poor credit management, and decline in output price (Figure 6).  
 

Figure 5 — Trends in fertilizer application in area under cultivation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: National Fertiliser Industry Agency, annual data complied from 1971/72–1999/2000. 
 
 
Improved Seeds 
 

The production and distribution of improved seeds was under state control in the 
previous government.  The Ethiopian Seed Corporation (ESC) was the sole distributor of 
seed produced by itself or bought from the state farms, which produced seeds at relatively 
low prices.  Although the prices were kept low, it did not stimulate demand for improved 
seeds by the smallholders partly because of a cheaper substitute in the form of own seed 
(local varieties) saved from previous harvest (Befekadu and Berhanu 1999/2000).    
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Figure 6 — Trends in DAP and urea consumption 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

The ESC was restructured and renamed as the Ethiopian Seed Enterprise (ESE) in 
1993 after liberalisation, prices were deregulated and the private sector was allowed to 
participate in the production of improved seeds.  Price deregulation resulted in significant 
rises in the price.  Hybrid maize price rose 3.7 times in 1993 and 9.7 times in 2000 
compared to the pre-reform price in 1990.  Pioneer Ethiopia was established in the early 
1990s and started distribution of hybrid maize in 1992.  Some contract farmers also joined 
ESE in the production of improved seeds.  Nevertheless, the market for improved seeds is 
still concentrated, in that ESE supplies over 90 percent of commercial seed.  The demand 
for improved seeds has also remained low.  According to a survey by Wolday et al. (1998), 
the main reason for depressed demand is high price as reported by 64 percent of 
respondents, while 54 percent responded improved seeds are not superior to local seeds 
and are susceptible to disease and pests. 
 
 The annual total seed requirement in Ethiopia is estimated to be 140,000 tonnes.  
About 86 percent of the national requirement is met from seed saved from previous crop 
year.  ESE annually produces and distributes only 15,000–20,000 tonnes of seeds, which 
accounts for 10.7 to 14.3 percent of the total seed requirement.  Moreover, the participation 
of the private sector is very low.  The government currently encourages Farmers-Based 
Seed Production and Multiplication Schemes (FBSPMS) to promote farmer-to-farmer seed 
exchange and informal vertical diffusion. 
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Table 4 — Seeds and prices distributed by ESE, 1980–1999/2000 
 

Maize Barley Wheat Teff 
Year Qty in qtls Birr/qtl Qty in qtls Birr/qtl Qty in qtls Birr/qtl Qty in qtls Birr/qtl 
State Farm:         
1980-1991 9,860.8 47.5 10,421.10 65.1 73,523.8 65.25 222.0 73.25 
1992-2001 3,486.9 463.3 1,076.14 233.1 14,945.3 216.10 59.0 311.80 
 
Ministry of Agriculture-Extension Program: 
1980-1991 18,364.4 47.7 1,200.00 65.1 26,019.8 65.25 1,228.3 73.25 
1992-2001 22,268.2 463.3 1,245.00 233.1 38,733.5 216.10 1,157.1 311.80 
 
Source: Ethiopian Seed Enterprise, 2001. 
 
 

In the pre-reform period, allocation of improved seeds was biased towards state 
farms.  They were highly privileged.  For instance, the annual average of improved seeds of 
wheat distributed to state farms and private smallholder farmers in the 1980–91 period was 
73,500 quintals and 26,000 quintals, respectively.  Thus, the share allocated to state farms 
was nearly three-fold higher.  In the 1990s, this allocation was reversed, with higher shares 
of seeds allocated to smallholders through the extension program than to state farms. 
 
Agro-chemicals 
 

Besides fertiliser and improved seeds, plant protection chemicals like insecticides, 
herbicides, fungicides, and others help improve yields in agricultural products.  In addition to 
the limited availability of hard currency for imports, consumption of agro-chemical inputs has 
remained historically very low even of imported amount due to indivisibility and high prices.  
 

Most of the imported pesticides are believed to have been used by the state farms 
while application by small farmers has remained marginal.  As the role of state farms has 
decreased since the economic reform, so have imports of pesticides.  Total imports of agro-
chemicals amounted to 4,044.4 tonnes for the period 1983–1991/92 and fell to 1,548.3 
tonnes for the period 1992/93 to 1998/99 (Table 5).  
 
Agricultural Credit  
 

Agricultural credit is of paramount importance to alleviating the critical financial 
constraints that have been hampering farmers in the development of their agricultural 
activities.  Lack of credit constrains the purchase of modern inputs (fertiliser, improved 
seeds, pesticides, and animal feeds), and thus retards farm investment as well as adoption 
of technology.  
 

The present input credit system involves banks, regional governments, and farmers 
themselves.  Under an agreement between the banks and the regional governments 
regarding the provision of fertiliser loans, the government is responsible for insuring credit 
collection.  Fertiliser credit is made available through cooperatives or farmer groups.  
Normally fertiliser credit is given without any collateral requirements.  However, to be 
eligible for a fertiliser credit, a farmer must have settled his previous debt within the 
specified term.  
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Table 5  — Imports agro-chemicals, 1983–1998 
 
 Insecticides Herbicides Fungicides and others Total 
1983 3,279.0        17.0   23.0 3,319.0 
1984 2,298.0        51.0 597.0 2,946.0 
1985 1,702.0          9.0 780.0 2,491.0 
1986 3,285.0    345.0 100.0 3,730.0 
1987 5,498.0    118.0     2.0 5,618.0 
1988 2,290.0      55.0     2.0 2,347.0 
1989 2,668.0 6,681.0   21.0 9,370.0 
1900 6,246.0    312.0   21.0 6,579.0 
1991    439.0      34.0     0.0   473.0 
Average 3,078.0    846.0 171.8 4,044.4 
     
1992 1,411.0    111.0   36.0 1,558.0 
1993 1,182.0 2,827.0   54.0 4,063.0 
1994    744.0    148.0   41.0   933.0 
1995    494.0    675.0 246.0 1,415.0 
1996    442.0    468.0   36.0   946.0 
1997    368.0    577.0   72.0 1,017.0 
1998    513.0    307.0   86.0   906.0 
Average    736.3    730.0   81.6 1,548.3 
 
Source: Ministry of Agriculture, agro-chemicals imported, 1983–1988.  
 
 

The volume of agricultural credit at the national level grew from 8.1 million to 150.2 
million between 1995 and 1999 (Ministry of Agriculture 1999).  Although there are slight 
variations in credit repayment rates among regions, in general, the trend is positive.  For 
instance, in Amhara region, the repayment rate was 99.3 percent, 95.3 percent, 97 percent, 
90.4 percent in 1997, 1998, 1999, and 2000, respectively (Amhara Cooperatives Promotion 
Bureau 2001).  
 

Although fertiliser credit is available without collateral, the credit terms require 
repayment of the loan right after harvest.  But, in the immediate postharvest period, crop 
prices are low and thus the productivity gains from fertiliser application become limited.  
Extending the time for repayment until crop prices rise would enhance the benefit farmers 
obtain from using fertiliser.  
 
 
PRICE TRENDS IN MAJOR FOOD CROPS  
 
Price Movement of Foodgrains 
 

The existence of competitive agricultural markets is necessary for the development 
of the sector in order to trigger reasonable prices for agricultural outputs.  Prior to 1974, the 
prices of agricultural products were largely determined by market forces with little or no 
government intervention.  In the post-1974 period, the succeeding military government 
adopted a policy of direct intervention to keep prices low.  Farmers were required to sell a 
significant proportion of their output as quota delivery at a fixed price to the state-owned 
Agricultural Marketing Corporation (AMC) established in 1976.  Private traders were 
restricted from transporting grain from one region to another.  
 

In the 1990s, grain market liberalisation has obviously raised the output price of 
farmers in the major surplus producing areas.  However, the marketing system still suffers 
from a number of constraints: a limited number of large interregional traders, limited access 
to working capital and storage, and poor road conditions.  These constraints have resulted 



 

 47

in geographical pockets of agricultural surplus facing low prices and deficit areas with high 
prices.  Small traders located near producers have limited capacity for holding large 
quantities in storage for longer duration.  In this situation, high fluctuations of price 
differentials between bad and good harvest years are common.  Under high price instability, 
farmers may be reluctant to make important investments such as the use of fertiliser.  The 
weak bargaining power of unorganised farmers is another major constraint in the grain 
market.  
 

Producer farm-gate prices are much lower compared to secondary and tertiary 
markets7 because smallholders are often geographically dispersed, transport and 
communications are weak, and the volume of business is insufficient to encourage private 
service provision.  The price differentials between controlled and market-based regimes 
were also wide.  In the military regime, prices were kept low during the 1980s.  With grain 
market liberalisation in the early 1990s, prices increased, and again declined since 1995/96 
because of increased production (Figure 7). 

 

Figure 7 — Maize and teff annual average price
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 Source: Ethiopian Grain Trade Enterprise, monthly data of free market price of selected market. 
 
 
Prices of Fertilisers 
 

The extent to which fertiliser prices have changed relative to output prices can be 
determined by looking at the ratio of DAP and urea prices to prices of major cereals in some 
markets located in surplus producing areas.  As indicated in Table 6, the sharp decline in 
output prices in 2001 has not been favourable.  For instance, the ratio of DAP to teff price 
increased from 0.6 in 1991 to 1.84 in 2001.  This means only 0.6 quintal of mixed teff was 
required to buy a quintal of DAP in 1991, compared to 1.84 quintal in 2001.  The change 
represents a 306 percent increase in the amount of teff required to buy a quintal of DAP.  
Producers are clearly faced with rising fertiliser prices, on the one hand, and declining 
output prices on the other hand.  The trend has been similar with regard to urea.  
 
                                                 

7 In February 2002, teff price in Abe Dengoro (district in Oromiya) was Birr 55 per 100 kilograms, in Nekemt (120 
kilometres apart from Abe Dengoro) Birr 105 per 100 kilograms, but in Addis Ababa central market nearly Birr 200 per 100 
kilograms.    
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Maize producers have suffered the most as a result of unfavourable price changes in 
recent years.  In 1991, the cost of one quintal of DAP was only 1.17 quintals of maize  
(Table 6).  In 2001, farmers were forced to sell 6 quintals of maize to buy a quintal of DAP.  
The ratio is much higher when primary market prices are used.  In 2001, farmers were 
obliged to sell 12.47 quintals of maize to buy a quintal of DAP in Jimma Horro district of 
Oromiya, which is located in the East Wellega zone. 
 

It should be known that the areas considered in the above examples are all from 
central parts of the country with relatively more developed road infrastructure and closer to 
major urban centres of the country.  Relative prices are believed to have been worse in 
more distant and remote parts of the country.  
 
 
Table 6 — Wholesale prices of mixed teff and maize in different markets, 1988–2002 
 

Teff prices Maize prices Fertiliser prices* 
Ratio fertiliser/ 

grain Year Ambo Shashe 
mene 

Bahir 
Dar 

Avg. Bahir 
Dar 

Shashe 
mene 

Avg. Avg. 
DAP 

Avg. 
urea 

DAP 
/teff 

DAP/ 
maize 

            
1988 94 80  87  36 42.0 81 64 0.94 1.94 
1989 87 85  86  35 47.0 97 81 1.12 2.06 
1990 122 129  126  67 73.5 89 75 0.71 1.21 
1991 145 174 138 152 70 86 78.0 91 77 0.60 1.17 
1992 166 175 165 169 90 75 82.5 107 95 0.63 1.30 
1993 154 163 148 155 75 82 78.5 149 133 0.97 1.91 
1994 199 212 185 199 120  92.5 143 131 0.72 1.55 
1995 210 193 206 203  52 66.0 178 168 0.88 2.70 
1996 158 169 150 159  83 84.5 200 190 1.26 2.37 
1997 164  156 107 101 109 105.0 249 234 2.33 2.37 
1998 187 210 187 195 108 70 89.0 238 184 1.22 2.68 
1999 226  199 209   87.5 249 160 1.19 2.85 
2000 215 207 207 210 77 98 87.5 282 189 1.34 3.22 
2001 160 160 149 156 45 51 48.0 287 195 1.84 6.00 
 
Source: Grain prices for selected sites from the Ethiopian Grain Trade Enterprise (EGTE). 
* Fertiliser prices refer to prices observed at the same or nearby locations of grain price. 
 
 
Spatial Variation of Teff and Maize Price 
 

Teff is the major foodgrain consumed by a large mass of urban and rural dwellers.  
Maize is also a staple food in the areas where it is grown.  Its price is cheaper for farmers in 
the food-deficit rural areas and low-income households in the urban areas.  
 

To examine the extent of price fluctuation of two major foodgrains (maize and teff), 
eight different markets are considered.  These are Addis Ababa as central market and 
clearinghouse for all; Nekemt, Gonder, Nazereth as food surplus markets; Mekele, Bahir 
Dar, and Dire Dawa as food deficit markets; and Shashemene at the cross-road in between 
food deficit and surplus area.  Prices in two different policy regimes, 1985/86–1990/91 
under controlled system and 1991/92–1999/00 under market-based system, are separately 
reported in Table 7.  
 



 

 49

In the controlled price period, teff prices8 varied from Birr 81 per quintal in Bahir Dar 
to Birr 188 per quintal in Mekele for the period 1985/86 to 1990/91, with a 57 percent price 
difference in between two markets.  Although the two markets locations are not very far, the 
difference reflects the restrictive policy of the military regime, which prevented grain 
movement from food surplus to deficits areas and infrastructure.  Similarly, in the same 
period, maize prices ranged Birr 45 per quintal to Birr 117 per quintal in Bahir Dar and 
Mekele, respectively, with a 62 percent difference between the two markets.   
 

Comparing price differences for eight markets in the pre- and post-liberalisation 
periods, average teff and maize prices increased by nearly 60 percent in the post-
liberalisation period.  
 
 
Table 7 — Spatial variation of teff and maize average prices of eight representative markets, in 

Birr/quintal 
 

Market 
Central Deficit Surplus Deficit-Surplus 

Grain Year Addis Ababa Bahir Dar Dire Dawa Mekele Gonder Nazareth Nekemt Shashemene 
          

1985/86– 
   1990/91 

133.0 81.0 137.0 188.0  98.0 102.0 84 93.0 

1991/92– 
    2000/01 

197.0 165.0 238.0 229.0 187.0 178.0 173 191.0 

Teff 

2001/02 172.0 150.0 192.0 199.0 –  
 

177.0 138 160.0 

          
1985/86– 
    1990/91 

68.0 45.0 82.0 117.0 
 

49.0 51.0 46 40.0 

1991/92– 
    2000/01 

197.3 88.9 101.4 137.9 
 

92.6 83.4 70 73.8 

Maize 

2001/02* 66.0 52.0 110.0 85.5 
 

69.0 79.0 42 61.0 

 
Source: Ethiopian Grain Trade Enterprise, monthly data aggregated. 
* 2001/02 price is average price of six months (July 2001–February 2002). 
 
 
Teff and Maize Prices of 2000/01–2001/02 

Given the historically bumper production that has occurred since 1995/96, prices 
have fallen significantly.  The extent of price declines differs between primary, secondary, 
and tertiary markets.  Thus, the average prices of teff and maize in eight secondary markets 
were Birr 220 and Birr 110 per quintal in 1999/2000.  They fell to Birr 166 and Birr 75 per 
quintal in 2000/01 (Figure 7).  

However, price declines are relatively more severe at the level of primary markets, 
where farmers directly supply their products.  For instance, in the Jimma Horo district of 
Oromiya, teff prices in 1999/2000 fell from Birr 170 per quintal to Birr 73 in 2000/01 and 
2001/02, to one-fourth the level of the previous year.  The situation is more severe in Abe 
Dengoro, located 465 kilometres on a poor road, where maize prices tumbled down to 
nearly one-fifth of the previous year.  
 

                                                 
8 Price refers to average prices to two different periods. 
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The effect of drastic fall in output price has started to harm farmers' incentive in 
consumption of fertiliser and other agricultural inputs.  For instance, the share of farm 
households participating in the extension program in Oromiya region has been reduced 
from 45.5 percent in 1999/2000 to 38 percent in 2000/01 mainly due to low output price.  
 
 

 
 
CONCLUSION AND POLICY IMPLICATIONS 
 

Although there has been fluctuation in production and consumption of agricultural 
inputs and outputs, overall agricultural production has increased since the PADETS 
initiative.  In spite of the complete removal of subsidy, fertiliser consumption increased to 
2.9 million quintals.  Also, the increase in improved seeds consumption by smallholders and 
the volume of input credit distributed to participants of the programme has been remarkable.   
 

In general, the efforts of the government to ensure food security to all citizens 
through improving agricultural productivity have started to bear fruits.  National grain 
production reached record levels recently.  The width of the food gap that was filled with 
food aid has narrowed.  However, these positive trends have also come with development 
challenges.  While urban poor and rural landless benefit from the fall in prices, it is bound to 
harm the incentives of producers — technology users — ultimately affecting the momentum 
of agricultural growth.  This calls for the following government policy interventions. 
 

The government objective of raising the level of food supply at national level and 
ensuring household food security is essential for future development.  However, 
government policy to influence the level of prices received by producers and paid by 
consumers is of paramount importance.  Prices fall sharply in harvesting periods and 
increase in the low seasons with high differentials.  Therefore, government intervention in 
price stabilisation, in order to ensure farmers of minimum prices, is necessary. 

Table 8 — Major cereal prices in Abe Dengoro and Jimma Horo districts, 1997/98–2001/02* 
 

 
Percentage fall in price 
compared to 1999/00 

Type*** 1997/98 1998/99 1999/2000 2000/01 2001/02 2001/02 
  

Jimma Horo District 
 

Maize   39.0 101.00 104.0 20.0 23.0 78% 
Teff 86.0 171.00 170.0 80.0 66.0 62% 
Barley 65.0 100.00 130.0 25.0 35.0 73% 
Wheat 78.0 127.00 148.0 65.0 40.0 73% 
Ratio of maize to  
    DAP price ** 

6.4 2.35 2.4 14.1 12.5  

 
 

 
Abe Dengoro 

 

Maize 101.5 104.0 102.0 25.0 20.0 81% 
Teff 144.5 180.0 160.0 60.0 55.0 66% 
Barely 84.5 116.5 105.0 35.0 30.0 72% 
Wheat 157.0 150.0 119.0 60.0 55.0 54% 
Sorghum 121.0 110.0 112.0 45.0 40.0 64% 
 
Source: Abe Dengoro and Jimma Horo Districts Agricultural Bureau. 
*  Price in Birr/100 kilograms. 
**  Refer to DAP price on Table 6. 
*** Teff and wheat are mixed type with average quality.
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Foodgrain marketing efficiency needs to be improved through a combination of 

policy measures, which include improving infrastructure, particularly rural roads, providing 
information, and reevaluating the price stabilisation schemes of the government.  As a long-
term solution, market-oriented production with due emphasis on quality is very important. 
 

Improving market imperfections and prices of new technology is of paramount 
importance for the sustainable development of the sector, requiring the government to take 
a lead role.  
 

In general, the promotion of the agricultural sector needs a package of policies, 
which include market, input, and price policies; adequate incentives to producers; improved 
transportation network services; credit availability; and land improvement, among others.  
Modern technology alone is not enough to get agriculture moving.  A strong government 
role is needed at the initial stage of development of the sector. 
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DISCUSSION 
 

Following Tadesse Kuma’s presentation, there were several questions raised by the 
participants.  A major question that still faces Ethiopian policymakers is whether the fall in 
price is the result of the increase in production or of other factors.  One of the major reasons 
behind production fluctuations is the villagisation, cooperatisation, and resettlement 
programmes of the Derg Regime, which inherently hindered production in the 1980s.  It 
could also be that these programmes and schemes were not implemented properly.  The 
total production that is referred to in the paper probably includes both the production from 
smallholders and state farms, although state farm production of maize is a very insignificant 
part of the total production in Ethiopia.  Adoption of technology derived from distribution of 
the credit packages is shown to be about 40 percent among the farmers.  The adoption rate 
differs from one form of technology to the other.  However, after the introduction of the 
package programme, the technology adoption increased sharply.  Yet it is not clear to what 
extent the increases in the rate of adoption was due to the technological package distributed 
through credit systems or to the expansion of the packages on their own by the imitators.  
One of the major policy issues for the government is to improve the domestic market for 
food and feed the hungry rather than to look for export markets.  The maize price is much 
below that of teff for various reasons.  The fall in the maize prices is also much steeper than 
that of teff.  When the price of fertiliser was under state control its application was much 
lower, and soon after the liberalisation the application rate increased while loan repayment 
has deteriorated.  We need to identify reasons behind the low repayment of the loans. 
 

In his reply, Tadesse Kuma covered various issues.  The fall in price could be due to 
the demand side factors, and to the low purchasing power of poor households and 
nonadoptive farmers.  The interest rate has been reduced due to the low demand for loans.  
However, the repayment of the loans is very strict so that farmers who adopted the 
technology had to sell their assets to repay the loans.  Thus, many households, in spite of 
increased production, have faced financial difficulties in meeting their livelihood needs.  
Also, many households continue to be without food in spite of the increased production.  
Rural institutions are needed in order to strengthen the revitalisation and cooperatisation of 
the agricultural sector.  Furthermore, the price margins on fertiliser matters.  Since most of 
the fertiliser applied by farmers is imported, the cost of fertiliser due to marketing costs 
places high pressure on farmers who adopt the technology. 
 

The number of farmers involved in the extension package programme is roughly 
2.84 million.  Farmers are convinced of the technology’s benefits due to the higher incomes 
they receive, at least in the earlier stages of adoption.  The number of adopters is roughly 
40 percent.  However, this figure varies from region to region.  It has not been verified 
whether adopters are continuous, one-time adopters or imitators.  However, the extension 
system trains farmers only for the first two years. 
 

Due to the shortage of input, the extension system cannot leave the farmers out of 
the package programmes.  Farmers will not be seen as graduates, but included every year.  
There are also copy farmers who have adopted the technologies outside of the package 
programme.  The crop management package that is delivered through the extension system 
does not include external inputs and other agricultural practices.  In the western part of the 
country, most farmers are adopting the practices recommended by the extension system. 
 

The price fall in maize could be due partly to the reasons that 85 percent of the 
producers are also consumers of maize and that only 15 percent of the population are pure 
consumers (who do not produce any maize).  Thus, the purchasing power of the people 
also matters in reducing the surplus maize in the country.  Due to poor marketing systems, 
the petty shops, which bought and sold maize, have been closed.  The total marketing 
system for maize has gone down due to poor purchasing power of the households.  
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Furthermore, the movement of maize is inhibited due to high marketing costs.  We have not 
achieved the per capita food consumption at the national level that is needed for achieving 
food security in the country in spite of the increased food production through maize.   
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THE STRUCTURE AND FUNCTIONING OF THE POST-PADETS 
GRAIN MARKETING SYSTEM IN ETHIOPIA 

 
Wolday Amha1 

 
 
INTRODUCTION 
 

In Ethiopia, there are regions that produce enough food to meet the needs of the 
deficit regions.  However, owing to the lack of transport, storage, and marketing facilities, 
people in the deficit areas are still exposed to famine while producers in the surplus-
producing regions are facing a crisis as a result of low producer prices.  Thus, as Ethiopia 
becomes increasingly dependent on food markets, the efficiency of these markets assumes 
ever-increasing importance.  Particularly in drought years, the role of efficient food markets 
in improving food security is a priority more than other elements.  Output prices in remote 
markets are low while prices of inputs are high which makes agricultural production and 
marketing very difficult. 
 

Agricultural input and output marketing in Ethiopia plays an active and critical role in 
economic development.  Any improvement in the agricultural marketing system is a means 
of stimulating agricultural and economic development at national and regional level.  A 
country like Ethiopia with a huge potential to feed the subregion can barely feed itself partly 
due to the inefficient agricultural marketing system. 
 

After 1992, the federal government’s development strategy has focused on 
agricultural development and food security.  The policy instruments chosen to attain these 
goals included the diffusion of simple technologies, which initially emphasised increasing 
the sale of fertiliser and improved seeds to farmers.  The government has also attempted to 
provide fertiliser and improved seeds on credit.  
 

A new extension system2 known as the Participatory Demonstration and Training 
Extension System (PADETS) was launched in 1994/95 under the new framework of 
agricultural development.  The objective was to train and demonstrate proven technology 
packages in a participatory manner.  The new extension approach is a mix of the training 
and visit (T&V) with the experience of Sasakawa Global 2000. 
 

Government authorities at various levels have been coordinating the delivery of input 
loan.  There are committees at Kebele or Peasant Association (PA); district (Woreda); zone; 
and regional and federal levels known as the Input Coordination Units (ICU) to organise the 
supply and distribution of input.  The chief administrators chair the ICUs at various levels.  
The process starts with individual farmers requesting input loans from the executive 
committee of the Kebele or PA through the Development Agent.  The individual input loan 
                                                 

1 Association for Ethiopian Microfinance Institutions. 
 
2 The new extension packages include the use of improved seeds fertiliser, credit, and better use of crop 

husbandry methods for maize, sorghum, teff, and wheat (both in wet land or moisture reliable, and dry land or moisture 
stress) as well as postharvest handling package and livestock package.  The distribution of improved farm tools such as tie 
ridger and BBM are also part of the packages.  There are also attempts to undertake cost-effective micro-dams and river 
diversion which are to be implemented in semi-arid regions.  Farmers who participate in the new extension program 
allocate ½ hectare of land (in some cases ¼ hectare) for implementing the package under the new extension program.  
Farmers take the inputs after making down payments for the input loan. 
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request of each farmer is checked against the set-up eligibility criteria of the executive 
committee of the Kebele or PA.  The loan application is subsequently submitted and 
checked by the Woreda, zone, and regional ICU.  Under the new arrangements (after 
1996/97), regional states directly borrow the estimated input loan amount from the 
Commercial Bank of Ethiopia.  The regional government takes responsibility for loan 
disbursement and loan collection.  The multipurpose cooperatives also are used to provide 
input loans to members and nonmembers.  Since the delivery and collection of input loans 
are very difficult exercises, the regional government and microfinance Institutions (MFIs) are 
withdrawing from input loan activities.  
 
 Failure to develop the agricultural marketing system is likely to negate most, if not 
all, efforts to increase agricultural production and productivity.  Sustainable food security 
cannot be achieved without giving due consideration to the development of markets.  The 
food security action needs to be integrated with market development.  The food security 
strategies of Ethiopia at federal and regional levels have not provided due attention to the 
improvement of the marketing system which has direct impact on the level of food security.  
 

The main objectives of this study are to: 
• Identify the role of grain marketing in the sustainable diffusion of agricultural 

technology; 
• Analyse and understand the functioning of the grain marketing system in post-

PADETS era; 
• Examine the impact of market liberalisation in the grain markets; 
• Identify the causes for collapse of agricultural prices in the last two years; and 
• Assess the constraints of grain marketing and suggest short-, medium- and long-

term interventions to improve the efficiency and effectiveness of the marketing 
system. 

 
This study mainly used secondary information from various sources.  However, 

attempts were made to use primary information through focus group discussions with grain 
wholesalers in order to understand the current development in the grain marketing system 
in Ethiopia. 
 
 
CONCEPTUAL FRAMEWORK TO ANALYSE THE STRUCTURE AND FUNCTIONS OF 
POST-PADETS GRAIN MARKETING 
 

Analysing the effect of the liberalisation process and the efficiency of agricultural 
input and output marketing requires appropriate analytical tools.  Figure 1 indicates the flow 
of farm inputs to the farming community and the farm outputs to the final consumers.  The 
marketing system integrates the farming community into the market economy through 
transport, storage, processing, promoting, etc.  On the other hand, institutions such as 
policies, regulations, grading and standards, research, etc. influence the performance of 
input and output marketing.  The efficiency of both output marketing and input marketing 
affects agricultural production, incomes, and overall welfare of society.  
 

The choice of the conceptual framework could distort the factors likely to enter into 
the analysis.  To do justice to this study and avoid the distortion and emotions of applying 
one conceptual framework, attempts are made to combine neoclassical theory, structure 
conduct performance, and institutional economics.  Actually it is difficult to explain, interpret, 
evaluate, and predict the economic development and crisis in Ethiopia using supply, 
demand, price, etc. or neoclassical economics tools alone.  It is rather a complex 
phenomenon that involves complex variables. 
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MARKET LIBERALISATION AND ITS IMPLICATIONS 
 

The main objectives of the economic liberalisation of 1992 in Ethiopia were to 
promote market forces to encourage economic development and redefine the role of 
government interventions.  Output and input marketing in Ethiopia has gone through major 
reforms in the last 10 years.  The government has shown the commitment to liberalise 
agricultural marketing.  As a result of the policy change, which reduced the role of the 
government in production and marketing activities, it has created a new marketing 
environment for agricultural inputs and outputs by involving large number of private traders 
who also transport produce from farms to markets.  The private traders are expected to 
serve farmers and consumers better than parastatal organisations.  With the private traders 
assuming responsibility for marketing, the certainty of a trader coming to a remote village, 
and fairness of the price offered for agricultural inputs and outputs needs to be tested.  This 
study attempts to examine the role and problems of output and input markets under the new 
environment. 
 
 Although the actual market liberalisation policy in Ethiopia was introduced in March 
1990, there were attempts to liberalise the agricultural markets in 1980s due to donor 
pressure.  The March 1990 policy reform of the Derg was aimed at achieving a mixed 
economy based on wide private-sector participation and greater use of the market 
mechanism to guide economic decisions.  It actually removed the major bottlenecks in 
agricultural markets particularly in foodgrain marketing and eliminated quotas, fixing prices 
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and the legal monopoly of the parastatals, and reduced the number of Kellas (checkpoints).  
However, the Derg was overthrown in May 1991 before it could implement its own 
proclamations. 
 
 After the Ethiopian People’s Revolutionary Democratic Front (EPRDF) took power in 
May 1991, it restructured and reorganised the production and marketing system in a 
market-oriented manner.  In November 1991, the economic policy of the Transitional 
Government of Ethiopia was announced which signalled a move away from the centrally 
planned economy towards a market-oriented and decentralised system.  Currently, the 
strategy of the government is based on the principles of food security and comparative 
advantage and its main objective is to raise the level of food self-reliance in accordance with 
the food security strategy of Ethiopia issued in November 1996.  Moreover, the policies and 
the resource allocation decisions are guided by market-driven policies that depend on 
supply, demand, and price signals. 
 

The implementation of agricultural market liberalisation has been influenced by the 
reforms and restructuring process in the rest of the economy.  These reforms included price 
deregulation, financial liberalisation, fiscal policy reform, institutional reforms, and trade 
policy reform.  An attempt is made here to briefly discuss the impact of these changes (after 
May 1991) on the efficiency of agricultural input and output markets. 

 
Despite problems in the implementation of the above reforms, the economy has 

performed relatively well after the reform, with an average GDP growth rate of 7.33 percent 
per annum between 1991/92 and 1996/97.  This has been the result of tight fiscal and 
monetary policy, good rainfall leading to productivity growth in the agricultural sector, 
political stability, implementation of the new extension program, improved policy 
environment, and the market liberalisation process. 

 
A study by Asfaw and Jayne (1998) examined the effects of the reform process on 

grain markets and revealed that the price of cereals in surplus-producing regions increased 
by 12 to 48 percent, while prices in deficit regions declined by 6 to 36 percent indicating a 
decline in producer-consumer price spreads.  However, the volatility of wholesale cereal 
prices has declined since the reform process, with a direct impact on food production and 
food security.  Prices of fertiliser and improved seeds have significantly increased after the 
reforms. 

 
Following reforms, the government-marketing agency, the Ethiopian Grain Trade 

Enterprise (EGTE), was downsized and has played only a minor role in the grain marketing 
system.  Eight zonal offices of the EGTE were closed down and the number of its branch 
offices was reduced significantly.  The EGTE’s annual average grain purchase from 
smallholder farmers and traders declined from 258,719 tonnes during the period between 
1984/85 and 1989/90 to 50,608 tonnes during the period between 1990/91 and 1995/96 
(Asfaw and Jayne 1998). 

 
Although the policy reforms in the agricultural and other sectors generally had 

positive effects on grain production and marketing, it is difficult to quantify the effect of such 
policy changes on the welfare of the society.  In fact, policies could have favoured-specific 
groups of producers, consumers, or traders, etc., at the expense of others.  

 
Agricultural production has increased after the reforms and it is difficult to quantify 

the extent to which either the weather or the policy reforms have led to agricultural growth in 
recent years.  The number of licensed and unlicensed grain, fertiliser, improved seed, and 
livestock traders including exporters and importers and the share of the private sector in 
input and output marketing has increased significantly after the reforms.  
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The fiscal deficit, inflation, and defence expenditures declined until the outbreak of 
the Ethio-Eritrean war in 1998.  The shares of government expenditure for transport and 
communications, agriculture, and social services have sharply increased and the availability 
of foreign exchange for various purposes and the balance of payment have improved.  On 
the other hand, although fertiliser imports have increased after the reforms (from 141,140 
metric tonnes in 1991 to 349,580 metric tonnes in 1996), the deregulation of fertiliser prices 
together with insufficient rainfall in 1997 resulted in a decrease in fertiliser use.  Moreover, 
the partial market reform in the seed marketing subsector has resulted in price increases 
and reduced the demand for improved seeds.  
 

Mulat Demeke (1999) summarised the effects of liberalisation on the fertiliser market 
as follows:  

 
“Although liberalisation has removed price deregulation, and allowed private-sector 
participation, fertiliser prices have remained high owing to an inefficient 
procurement, and distribution system.  Importers and distributors face considerable 
uncertainty and high costs.  Fertiliser import is financed mainly through foreign 
grants and loans that are obtained at unspecified times of the year and are often 
granted with restrictive conditions regarding source of supply.  Unlike the weekly 
tender of foreign exchange for all other commodities, foreign exchange for fertiliser 
import is offered for tender whenever donations are available.  The timing of the 
tender does not necessarily correspond to seasons of low prices in the world market.  
Moreover, the amount of foreign exchange available in any one tender is too small 
(equivalent of lots of 25,000 tonnes or less) to gain from economies of scale in 
import and shipment.”  

 
This study also indicates that the above problems raised the cost of fertiliser by at 

least 13 percent.  In spite of the price increase, fertiliser consumption has shown 
remarkable improvement after liberalisation.  Loan disbursement has also increased.  After 
the National Bank of Ethiopia issued guidelines for fertiliser imports, which gives equal 
opportunity to all importers on a transparent and competitive basis, the allocation of foreign 
exchange through tender has helped the country to acquire fertiliser on relatively 
competitive prices from the international market (Techane and Mulat 1999).  This situation 
has induced importers to approach different international suppliers/producers and negotiate 
for better competitive prices.  The competition in the bid system (both for import and zone or 
regional bids) has resulted in lower prices of fertiliser.  However, many importers, 
wholesalers, and retailers have withdrawn from the fertiliser trade. 
 
 
SUPPLY OF GRAIN 
 
Composition of Cereals Production 
 

Cereals are the dominant food crops in Ethiopia, accounting for about 88 percent of 
food grain production.  Pulses and oil seeds account for about 8.5 percent and 2.9 percent 
of the total output respectively (CSA 1996).  In 1995/96 cropping year, among cereals, teff 
was the most important crop in terms of area coverage (31.5 percent) followed by maize 
(19.3 percent), sorghum (18.8 percent), wheat (13.3 percent), barley (12.4 percent), and 
millet (4.2 percent).  In terms of total cereals output, maize accounted for 30.7 percent 
against 21.2 percent for teff (CSA 1996). 
 
Recent Trends in Grain Production 
 

In 2000, total grain production was about 100.7 million quintals, out of which cereals 
account for 87 percent, pulses for 10 percent, and oilseeds for 3 percent.  Compared with 
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1999, production has increased by 13.3 percent.  The increase in production was observed 
in all regions.  The average grain production between 1986/87 and 1996/97 was about 71.8 
million quintals.  However, annually, production varied from 51 million quintals in 1985/86 to 
103 million quintals in 1995/96.  Although grain production remained relatively stagnant 
during the Derg era, production of grain showed a big jump in 1995/96 and 1996/97 (Tables 
1a and 1b).   
 

With the exception of barley and millet, average yield has increased after the 
reforms.  The relatively lower yield per hectare of all grains during the Derg period is partly 
explained by the marketing policies of the government, which discouraged producers 
(lacking incentives to produce more).  The low level of technology used by smallholder 
farmers has also been a major constraint to increased grain production and productivity.  
 
Table 1a — Production of major food crops in Ethiopia during 1999/2000 and 2000/2001 production 

season 
 

Production in 000 quintals 
Major crops 1999/2000 2000/2001 Percentage change 

    
Cereals 77,412.6   88,108.0 13.8 
   Teff 17,175.3   19,187.9 11.7 
   Barley   7,419.3     7,583.5  2.2 
   Wheat 12,126.2   13,689.6 12.9 
   Maize 25,254.7   28,858.8 14.3 
   Sorghum 11,811.4   15,232.5 29.0 
   Millet   3,195.1     3,042.8 -4.8 
   Oats      430.3       512.9 19.2 
Pulses   9,594.5   10,067.9  4.9 
Oil crops   1,902.9     2,566.1 34.8 
All crops 88,910.0 100,742.0 13.3 

 
 
Source: CSA, Agricultural Sample Survey: Statistical Bulletins 227 and 233. 
 
 
Table 1b — Production of major food crops by region during 1999/2000 production season 
 

Production in 000 quintals 
Region 1999/2000 2000/2001 Percentage change 
    
Tigray   6,223.0     6,579.5    5.7 
Afar     245.9        301.8  22.7 
Amhara 28,807.1   32,304.2  12.0 
Oromiya 43,719.8   48,512.9  11.0 
Somalia     225.2        262.5  16.5 
BeniShangul   1,845.5     1,770.6  -4.0 
SNNP   7,387.6   10,455.1  41.5 
Gambela     249.1        297.5  19.5 
Harari       58.1          44.0 -24.3 
Addis Ababa       83.0        127.0  53.0 
Dire Dawa       61.4          86.9  41.5 
All regions 88,910.0 100,742.0  13.3 

 
 
Source: CSA, Agricultural Sample Survey: Statistical Bulletins 227 and 233. 
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Variability of Cereals Production 
 

The variability in area cultivated and volume of grain production in Ethiopia is very 
high.  According to the results of the variance decomposition approach used to measure the 
volatile, grain production in Ethiopia between 1980 and 1996 (Wolday et al. 1997), the 
production variability is high in wheat and sorghum followed by maize.  The least variability 
is observed in barely and teff.  According to this analysis, the entire variability of grain 
production is caused by the variability in yield, due to a combination of drought followed by 
relatively favourable weather.  The slow growth of grain production and the high variability 
from year to year are underlying causes of food insecurity in Ethiopia. 
 
 
MARKETED GRAIN 
 

Ethiopia has a subsistence economy where smallholder farmers produce for direct 
household consumption.  The proportion of foodgrain production, which is marketed, is 
relatively small.  Of the total annual grain production in 1995/96, only 28 percent or 26.4 
million quintals was marketed (Gebemeskel, Jayne, and Shaffer 1998).  Table 2 indicates 
the marketed proportions by type of grain. 
 
Table 2 — Production and marketable surplus of grains in 1995/96 
 
Type of grain Annual production % production that is  

marketed 
Total marketed quantity 

 (million quintals)  (million tonnes) 
    
Cereals 83 26 21.6 
     Teff 19 24   4.5 
     Wheat 12 25   3.0 
     Barley  7 31   2.2 
     Maize 22 25   5.4 
     Sorghum 20 12   2.4 
Pulses  8 37   3.1 
Oilseeds  2 71   1.3 
Other  1 52   0.5 
Total 94 28 26.4 

 
 
Source:  Calculated from CSA, 1996; and Gebremeskel et al., 1998. 
 
 

Marketed grain varies from region to region and sales of grain are concentrated 
between December and May.  The largest sales of maize, wheat, teff, barley, and sorghum 
are observed during January.  The main reasons for selling grain in the market included the 
need to buy food (33.4 percent), purchase modern inputs (17.8 percent), avoid storage 
losses (12.0 percent), pay loans (11.8 percent), pay taxes (11.5 percent), and cover 
wedding expenses (5.1 percent) (Wolday et al. 1997). 
 

Preliminary findings from an ongoing IFPRI/ILRI survey of traders in Ethiopia reveals 
that traders believe the quantity of marketed grain have increased in the last two years. 
Survey results suggest that new areas of surplus may have emerged, such as Jimma, and 
that investors in Bale have increased the flow of grain out of Bale.  Similarly, Harar appears 
to have increased its marketed grain while Gojam has significantly increased marketed 
surplus of wheat.  These initial findings will be confirmed as the survey is completed 
throughout the country. 
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Grain Market Outlets 
 

Commercial grain supplies come from sales produced by small farmers and from 
private commercial farmers, state farmers, import, and food aid.  As indicated earlier, 
because farmers produce grain for household consumption, only 28 percent of grain 
produced is marketed.  Grain is sold through village collectors, brokers, agents wholesalers, 
the EGTE, and retailers to the final domestic consumers.  Exports of grain were banned 
during the Derg administration and it was only in 1996 that the ban on exports was lifted.  
As a result, private traders resumed exporting grain to the Middle East and neighbouring 
countries.  This included 200 metric tonnes of maize to Djibouti, 200 metric tonnes of maize 
to Saudi Arabia, 200 metric tonnes of maize to Yemen, and 10,000 metric tonnes of maize 
to Jordan.  Moreover, Ethiopian Amalgamated Ltd. (private trading company) exported 
about 5,000 metric tonnes of maize to Uganda for the European Union food aid programme 
and 6,075 metric tonnes to Kenya for the German Red Cross.  The World Food Programme 
exported 2,796 metric tonnes of maize and 525 metric tonnes of haricot beans to Kenya, 
and 600 metric tonnes of maize to Uganda in 1996/97 (Wolday et al. 1997).  Figure 3 
reveals the complex network of the grain marketing channels in Ethiopia.  The main 
transactions include: 

 
• Producer-consumer, 
• Producer-retailer-consumer, 
• Producer-village collector-wholesaler-consumer, 
• Producer-village collector-wholesale-retailer-consumer, 
• Producer-village collector- retailer-consumer, 
• Producer-village collector-consumer, 
• Producer-agent-wholesaler-retailer-consumer, 
• Producer-primary wholesaler-secondary wholesaler-consumer, 
• Producer-wholesaler-NGOs-consumer, 
• Producer-wholesaler-export, and 
• Producer-wholesaler-miller-consumer. 

 
Although data were not available to estimate the flow of grain in each marketing 

channel, attempts were made by Gebremeskel and others (1998) to estimate the flow of 
grain in the different grain marketing channels.  The survey revealed that producers directly 
sold 31.4 percent of their grain to consumers.  About 35.7 percent of the marketed grain 
was sold to interregional traders.  About 19.8 percent of the grain was directly sold to 
retailers.  The remaining 12.1 percent and 1 percent of the grain were sold to assemblers 
and processors, respectively.  Actually the interregional traders purchased about 45 percent 
of the total marketed quantity, and 69 percent of this was sold in terminal markets and 
deficit areas (Gebremeskel et al. 1998).  In general, grain transactions are conducted in 
conventional marketing channels in which commodities pass through a network of spot 
markets and grain traders carry out arbitrage between market segments. 
 
 
MARKET STRUCTURE 
 

The structure of foodgrain marketing systems should be evaluated in terms of the 
degree of market concentration, barriers to entry (licensing procedure, lack of capital and 
know-how, and policy barriers), and the degree of transparency.  Wolday’s study (1994) for 
the Shashemene market indicated that four of the first four big traders (CR4) had 35 percent 
market share.  The Gini coefficient for the Shashemene grain market was 0.463.  About 20 
percent of the licensed foodgrain traders in the Shashemene market controlled 48 percent 
of the total quantity of foodgrain sold in the market.  Gebremeskel and others (1998) reveals 
that the first four big grain traders (CR4) had a market share of 32.58 percent.  The 
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computed Gini coefficient for the entire sample of 25 markets in Ethiopia in the report was 
0.56.  The Lorenz curve for the 26 markets showed that about 43 percent of the grain 
marketed in Ethiopia is purchased by 10 percent of the largest grain wholesalers.  Although 
it is very difficult to identify a cut-off point of the CR4 or Gini coefficient to define weak or 
strong competition, Marion (1986) has indicated a CR4 of 0.4 as a critical point for collusion. 
Thus, in the Ethiopian context, these trade concentration measures suggest weak 
competition and a potentially skewed market structure where large traders may be to 
influence price. 

 
Recent survey visits by IFPRI/ILRI in February 2002 to the Addis Ababa, Debre Zeit, 

Adama, and Nekempt markets and detailed interviews with grain wholesalers suggest that 
market entry remains high, with a sizable number of both licensed and unlicensed grain 
traders and there are no restrictions on entry.  In Addis Ababa, in the Ihel Berenda, the 
largest grain market in the country, traders estimated that there are more than 1,000 
unlicensed grain traders and less than 250 licensed traders.  From the perspective of 
established grain traders in the traders’ association, restrictions need to be imposed on the 
unlicensed grain traders, who are currently competing away the profits of the licensed 
traders.  The traders’ association thus intends to impose restrictions to entry in the future. 
This situation suggests that increased market entry has increased competition among 
traders.   
 
 
MARKET CONDUCT 
 

Market conduct refers to the practises or strategies of grain traders in maximising 
their profits.  Among these practises are the use of regular partners, long-term relations with 
clients and suppliers, the use of intermediaries, and trade within personalised networks.  
Gabre-Madhin (2001) documents that Ethiopian grain trading firms surveyed in 1996 are 
generally small-scale, personalised, enterprises in which the owner is also the manager of 
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the business, with a relatively low asset base.  Social capital plays an important role in that 
more than half of traders are themselves children of traders and traders have networks of 
regular trading partners.  They face significant transaction costs of searching for trading 
partners, which represent 19 percent on average, of total marketing costs.  In order to 
minimise these transaction costs, traders use the services of brokers located in regional 
markets as well as in the Addis Ababa market.  Gabre-Madhin (2001) indicates that 85 
percent of wholesale traders, in both surplus and deficit regions, use brokers regularly, 
although they do so for only 33 to 55 percent of their long-distance transactions.  
Alternatively, in order to avoid the risks of contract default, they trade with people whom 
they know well, which contributes to the thinness of markets.  Similarly, half of the regional 
merchants surveyed by Gebremeskel and others (1998) reported that they regularly used 
the services of brokers. 
 

The method of price formation is of critical importance.  As indicated earlier, about 
31 percent of the marketed grain is transported to the terminal markets and deficit areas.  
Thus, price discovery behaviour in these terminal markets affects the price setting in the 
entire country.  According to Gabre-Madhin (2001), grain brokers in the Addis Ababa market 
carry out an implicit bidding process that results in a single daily market-clearing spot price 
for up to 40 different types, origins, and qualities of the major grains traded.  In an average 
period of 18 minutes, brokers use the previous day’s price as a starting basis and adjust the 
price to the day’s supply and demand conditions, and ultimately converge on the specific 
price.  Gabre-Madhin (2001) finds that this price discovery process appears to be relatively 
efficient and, in fact, closely resembles the system of “ring trading” that prevails in certain 
organised commodity exchanges, such as the London Metals Exchange.  On the same 
market day, prices for a given grain can vary by 300 percent according to the evaluation of 
the variety, origin, quality parameters, and market conditions by brokers.   
 

In contrast, in the case of rural markets, Wolday (1994) finds that, while very difficult 
to systematically prove the collusive action of traders, collusion practices in the grain trade 
do seem to occur.  In some cases, where farmers took loans from traders, there were 
practises of negotiating grain price in advance (before harvest).  However, it is unclear to 
what extent this practise benefits farmers by reducing their price risk or exploits them with 
below market prices. 
 
 
EFFICIENCY OF GRAIN MARKETING 
 
 The marketing efficiency measured in terms of price integration of markets in Ethiopia 
indicates that grain markets are relatively integrated after the reform (Wolday 1992, 1994).  
The study of Asfaw and Jayne (1997; 1998) indicated that the grain markets are integrated 
spatially.  Cereal price spreads and the volatility of wholesale prices has increased after the 
1990 grain market liberalisation.  Prices in the major surplus-producing areas for which data 
are available have risen by 12 to 48 percent, while prices in the deficit regions have 
declined by 6 to 36 percent (Asfaw and Jayne 1997, 1998). 
 

However, although the grain markets have become more integrated, there were high 
spatial price differentials indicating the inefficiency of the entire grain marketing system 
(Gebremeskel et al. 1998).  The monthly price increases of grain are much higher than the 
storage cost.  There was also very high seasonal price variation for grain (Amha 1994).  The 
findings of Gebremeskel and others (1998) indicated that the monthly returns to storage for 
maize, teff, and wheat were 51.8 percent, 3.66 percent and 3.24 percent, respectively.  The 
results of both findings reveal that the seasonal price increases arising from seasonality in 
supply and marketing exceeds the cost of storing foodgrain significantly. 
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Traders’ arbitrage behaviour is mainly limited to transport over an average distance 
of 200 kilometres.  Survey results reported by Gabre-Madhin (2001) indicate that handling 
and transport costs together make up roughly half of total marketing costs, which also 
include costs of sacking, storage, road stops, personal travel to accompany shipments, and 
broker fees.  All marketing costs together amount to 83 percent of the gross marketing 
margin, or the price spread, between traders’ purchase and sale price.  These findings 
suggest that traders’ net profits are relatively low, taking into consideration other inputs such 
as management labour.  Generally, traders’ profit margins are on average 2 percent of the 
sale price.   
 

These results are confirmed by preliminary observations from the ongoing 
IFPRI/ILRI survey in 2002 that the formation of grain prices is the result of a competitive 
price, which brings some order in the market.  The competition in the grain market has 
helped in increasing the short-run and long-run price integration of different markets.  
However, due to the increase in the supply of grain and stagnant demand due to market 
failure and market thinness, the prices of grain are, in some surplus producing areas, much 
lower than the cost of production. 
 
 
REASONS FOR THE DECLINE IN GRAIN PRICES IN THE LAST TWO YEARS 
 

As it has been indicated earlier, the increase in the use of modern inputs using the 
new extension system, the increase in the size of arable land, and the relatively favourable 
rainfall has increased grain production in last two years.  This has directly increased the 
volume of marketed grain.  Contrary to expectations of a modest decline in grain prices, the 
last two years have witnessed a significant and continuous decline in the prices of grain. 
There are lots of speculations on what really caused the decline in grain prices in the last 
two years in Ethiopia and its effect.  This issue warrants a detailed study.  However, rapid 
focused group discussions with grain traders during the ongoing IFPRI/ILRI trader survey 
can serve to highlight the perceived causes of the price decline in the grain markets.  The 
main reasons are as follows: 
 

• Increases in the marketed supply of grain in the last two years.  Traders reported 
that some regions, which used to be considered as deficit or self-sufficient in grain 
have tended to be net exporters.  The example given to support this argument is the 
maize flowing from Jima and the grain supplied by the Bale region and Harer areas.  
Moreover, there is a significant increase in the marketed volume of wheat in Gojam. 

 
• Large wholesalers who were involved in the speculative grain purchase have been 

heavily affected by the low grain prices.  Some of the wholesalers in Adama reported 
that they bought wheat last year at Birr 140 per quintal and today the price of wheat 
is Birr 75–80 per quintal.  Many of these traders have incurred significant losses. 
They have no intention of engaging in medium-term or long-term grain storage 
(market failure).  The withdrawal of the large traders from interyear speculative 
stocking directly depressed grain prices.  The newly flourishing grain mill factories 
have been very important grain buyers in the market.  However, due to the import of 
wheat flour from different countries, they have reduced the bulk purchase of wheat. 
The import of wheat flour has also a substitution effect, which resulted in a decline in 
purchase of domestic wheat by consumers.  Moreover, sale of food aid on the 
markets has had an adverse impact on the already declining grain prices. 

 
• The study of KUAWAB and DSA (1994) indicated that a significant amount of teff, 

wheat, maize, sorghum, barley, pulses, and oilseeds was exported to Eritrea.  Thus, 
the interruption of these flows since the Ethio-Eritrean war has had a direct impact 
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on the prices of agricultural products.  Some traders speculate that Eritrean traders 
were involved in cereal, pulses, and oilseed export and the deportation of many of 
the traders has some effect on the performance of grain export. 

 
• As a result of the decline in the prices of grain, farmers and grain traders will be 

forced to sell more grain to meet their needs such as paying taxes and debt, meeting 
their social needs (wedding and other social ceremonies), or purchasing of 
nonagricultural products. 

 
• Absence of effective measures to stabilise prices by the government.  Unless the 

government selectively intervenes to introduce incentives to farmers, traders, 
bankers, etc., the whole grain marketing system is perceived to be in crisis. 

 
 
CONSTRAINTS TO GRAIN TRADE 
 
Transportation Constraints 
 

Lack of all-weather access roads to farming areas is the main constraint in Ethiopia. 
This has resulted in low producer prices, on the one hand, and high consumer prices, on the 
other.  The network of roads in the whole country is inadequate.  In 1998/99, the whole 
country was served by a total of 3,665 kilometres of asphalt road, 12,240 kilometres of 
gravel, and 10,157 kilometres of rural roads.  About 75 percent of farmers in Ethiopia are 
located more than a half-day walk from an all-weather road.  Transport costs alone account 
for about 66 percent of the marketing cost of grain (Wolday 1994).  If, for example, maize is 
transported from the southern part of Ethiopia to north or eastern Ethiopia, the 
transportation cost is about 200 percent of the price of grain at the supply market.  In Africa, 
transportation costs alone accounted for 35–50 percent of the total marketing cost of food 
grain (Ahmed and Rustagi 1997).  The average road density in Ethiopia is estimated to be 
21 kilometres per 1,000 square kilometres of land or 0.43 kilometre per one thousand 
population, one of the lowest densities in Africa.  The rugged terrain has made building and 
maintaining roads difficult and costly in Ethiopia.  Much of the road infrastructure was also 
destroyed by the civil war. 
 

Grain traders identified high transport tariffs as one of the main marketing problems. 
Truckers spend 2–3 days in Addis Ababa with their loads, and if the grain is not sold within 
these days, it has to be unloaded somewhere near the sheds or traders have to pay Birr 
100 per truck per day (Gebremeskel et al. 1998).  This has contributed to the inefficiency of 
grain marketing in the terminal market, Addis Ababa. 
 
Weak Regulatory and Legal Environment  
 
 If the set of regulations do not adequately reduce uncertainties (risks) and 
transaction costs, then markets break down or fail to develop (Jayne 1998).  The 
performance of these institutions affects investment and marketing in the grain subsector. 
The inefficient legal system in Ethiopia is one of the major constraints to promote 
investment and increase grain marketing efficiency.  The private sector has entirely lost 
confidence in the legal system to enforce contractual disputes. 
 
Lack of Standard Sales Units and Grades 
 

Traders in the village assembly markets do not have weighing scale.  The prices of 
the grain are measured using different sizes of tins.  This affects the efficiency of grain 
marketing in the assembly markets.  Actually if the standards to distinguish qualities and 
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units of measurement are not transparent, it could contribute to the entry barriers to 
potential actors. 
 
 
Quality Problem 
 

Quality is a central problem in Ethiopia.  It goes beyond merely establishing grain 
standards.  It is a structural problem.  Improving the quality of grain should start from 
production, harvesting, and storing of grain by small farmers.  Controls on input supply and 
extension education are also critical to improve the quality of produce.  The awareness of 
traders and their storage facilities significantly affects the quality of grain.  The 
establishment of national grades for grain and their dissemination or enforcement in society 
also improves the quality of grain.  Education and training on standards and grading are 
major additional instruments for improving the quality of grain.  Although large grain traders 
hire or contract licensed private companies to fumigate their grain, warehouses are poorly 
equipped and in need of upgrading. 
 
High Income Tax and Multiple Levies 
 

The methods of assessing profit tax on the private sector have been subjective, 
based on guesses and at the discretion of tax assessors.  This has resulted in rentseeking 
practises such as bribing officials to get a tax rebate or reduce tax liabilities (Alemayehu 
1995; Wolday 1994).  Some have returned their licenses and started trading informally.  
Moreover, traders indicated that the 5 percent sales tax may, in some cases, be paid three 
times depending on the number of transactions.  There are multiple levies imposed on grain 
by the local authorities.  This needs to be harmonised by the federal government.  This has 
induced rentseeking practises by policemen and other officials at Woreda (subdistrict) 
levels.  Traders also reported that the 40 percent income tax is very high affecting the 
efficiency of private grain traders. 
 
Inadequate Market Information 
 

In Ethiopia, lack of regular and accurate market information is one of the major 
constraints in the grain trade (domestic and cross border).  In a grain market study in Alaba 
(310 kilometres south of Addis Ababa and one of the major surplus producing areas in the 
country), 46 percent of the sample grain traders indicated that they were unaware of the 
prices prevailing in Addis Ababa (Wolday 1994).  Small farmers know very little about prices 
prevailing for their grain in markets other than the nearby market.  In the same sample 
survey, only 31 percent of the sample farmers were aware of the prices in the nearby 
assembly markets. 
 

Grain traders obtain market information from their own assessment, brokers in the 
terminal market, and other grain traders.  They have no contact with the business 
community in the neighbouring countries to assess prices, transport costs, and trade 
regulations of these countries.  The price information available from secondary materials is 
not timely, accurate, and comprehensive.  Traders often lack information on domestic 
production, marketable surpluses, stock, etc. at regional level.  This limits their ability to 
make reliable forecasts and develop their marketing strategy.  The above evidence 
indicates that lack of market information a major constraint at all levels.  The main 
limitations of the existing marketing information system in Ethiopia include: 
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Limited access of poor and remote farmers and market participants to the market 
information system 
 

Poor and remote farmers, traders, and consumers have limited access to market 
information collected by the existing institutions such as CSA, EGTE, Ministry of Agriculture, 
etc.  It seems that less attention is given to the dissemination of the information to all market 
participants. This has created asymmetry of information and higher transaction costs in the 
grain trade. 
 
Lack of stronger analytical skills to interpret or analyse price information 
 

The role of the market information system (MIS) is not simply to monitor how the 
market is behaving.  Such a system should also explain why the market is behaving in a 
particular way.  Understanding the development of grain markets requires detailed 
knowledge of the local environment and strong analytical skills.  University training does not 
provide the skills to allow traders, experts, and policymakers to analyse data for 
decisionmaking. 
 
Duplication of efforts 
 
 It is clear that the different institutions are collecting similar price information for 
more or less the same purpose.  The price information collected from the same market for 
the same market day and for the same level of trade by different institutions produced 
different price figures due to variations in the methodology of collecting price data (Wolday 
1994).  
 
Supply-driven information 
 
 Decisions on what type of market information should be collected by different 
institutions are determined by the institutions themselves, not the final users (market 
participants). 
  
Emphasis on price information   
 
 Many institutions in Ethiopia concentrate on collecting and reporting price 
information.  Flows of grain, stock, marketable surpluses, demand, etc. are not given due 
emphasis. 
 
Sustainability issue 
 
 Some of the institutions established to collect and disseminate market information 
were only established for a specific period of time.  These institutions functioned when there 
were only donor funding.  Projects such as the Grain Marketing Research Project’s MIS unit 
which had provided useful services to market participants were discontinued due to minor 
misunderstanding between the donor and government. 
 
Absence of monitoring and evaluation  
 

There has been no monitoring and evaluation system to measure the effectiveness 
of the existing market information systems of the different institutions in Ethiopia. 
 
Lack of training in grain marketing 
 

Education and training of grain traders and marketing personnel is sadly neglected 
in Ethiopia.  Grain traders are not given any type of training from the Ethiopia Chamber of 
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Commerce or the Addis Ababa Chamber of Commerce, the Ethiopian Management 
Institute, the EGTE, or other institutions.  The capacity of these institutions offering the 
training is also very limited.  The very limited irregular training offered have been financed 
by donors. 
 
Presence of too many unlicensed grain traders 
 

One of the major problems indicated by the licensed grain traders is the existence of 
too many unlicensed grain traders in the market.  For example, out of the 45 grain traders in 
Meki town, only 15 were licensed.  In Shoa Robit, out of the 20 grain traders only 5 were 
license (Gebremeskel et al. 1998).  In a recent survey (Wolday and Kifle 2002), it was 
indicated that there are more than 1,000 unlicensed grain traders in Ihel Berenda in Addis 
Ababa.  Consequently, some grain traders reported having returned their license while 
continuing to operate in order to avoid sales tax, profit tax, etc., which increases their costs. 
Although increasing the number of unlicensed traders will improve competition, there must 
be consistency and a level playing field, that is, either all should have license or all should 
not be required license to operate in the grain markets.  
 
Storage problems 
 

Wastage of grain between production and consumption is a long-standing problem 
in Ethiopia.  Although there are no accurate estimates, losses in the range of 20 to 33 
percent are reported to occur during assembly, transportation, storage, preparation, 
distribution, and use of food in the home.  For example, Alemneh (1987) indicated that 
about 40 percent of the sample farmers experienced about 20 to 30 percent storage loss.  
Legesse and others (1992) reported 23 to 33 percent maize storage loss over a six-month 
period.  Farmers revealed that rodents, insects, and hedgehogs are the main problems in 
stored grain (Wolday 1994).  Traders also indicated a significant weight and quality loss 
particularly for maize.  Moreover, there is very high seasonal price variability of food grain.  
However, seasonal price fluctuation varies by crop — the price of teff is relatively stable 
while the price of maize is unstable. 
 

The study of Alemayehu (1995) indicated that the average storage capacity of 
wholesalers and retailers in Shoa, Arsi, and Addis Ababa was 2.2 tonnes.  According to the 
trader’s survey of Gebremeskel and others (1998), although storage capacity in the 
assembly markets is reported to have increased since the market was liberalised, about 60 
percent of the merchants reported that storage facilities are still inadequate in terms of 
availability, storage and premise space, and location.  About 19 percent of the grain traders 
reported that they have tried to obtain storage rental services between December and 
March, but failed to do so.  The major problems in warehouse construction by grain traders 
include: (a) high capital cost, (b) difficulties in securing land for warehouse construction, and 
(c) high income tax levied on house rent reaching up to 45 percent of the annual rent 
income. 
 

The privately owned stores are old with dirt floors, mud plastered walls, and moisture 
leaking roofs.  The storage facilities of farmers and traders are poor resulting in storage 
losses (due to moisture, rodents, pest, and spillage).  The above qualitative and quantitative 
information indicates that the private grain traders and farmers have serious problem to 
stock sufficient grain to ensure food security at household, regional, or national level. 
 
Lack of credit facilities for traders and small farmers 
 

There is limited access to institutional credit for traders to construct storage facilities, 
purchase equipment such as cleaning machines, and to obtain working capital to finance 
grain purchases.  The working capital of grain traders in both the surplus and deficit areas in 
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Ethiopia is very low.  According to Gebremeskel and others (1998), limited access to credit 
was identified as one of the major constraints to grain marketing in Ethiopia.  Similarly, 
Gabre-Madhin (2001) found that only 31 percent of traders obtained bank loans, while 
others relied on friends, family members, and informal moneylenders.  Traders who did not 
obtain credit from banks identified lack of collateral, high risk in grain trade, and high 
competition from unlicensed traders as the main reasons for limited access to bank credit.  
The formal banks require large collateral and elaborate paperwork.  The resulting high 
transaction costs makes the use of formal credit for grain marketing prohibitively expensive.  
Thus, lack of credit provision for grain traders slows the growth of an efficient and 
competitive grain marketing system in Ethiopia. 
 
Weak involvement of the market participants in policy formulation and implementation  
 

Participation of the private sector in the formulation of policies and programmes is 
minimal.  There is no system of getting feedback in implementing policies from the market 
participants.  It would be very difficult to appreciate the problems of foodgrain traders or 
producers without a dialogue and exchange of views between the policymakers and market 
participants.  There are no forums or mechanisms to promote continuing dialogue and 
follow-up on decisions taken in discussions with the private sector.  To be specific, there are 
very limited coordinating institutions such as grain traders associations to represent and 
promote the interests of traders. 
 
Lack of research to study the problems of grain marketing 
 

One major reason for inadequate marketing development in Ethiopia is the sheer 
lack of marketing knowledge of the policymakers themselves.  The necessary information 
needed to design appropriate government policies are lacking or incomplete.  Little is known 
on how to identify and assess accurately the deficiencies in marketing; how to determine 
their causes; and how to design appropriate policies for incentives, institutions, and 
investments. 
 
Inadequate market facilities 
 

The village and town markets have no permanent buildings, parking places, and 
storage facilities.  These markets have no sanitary facilities.  Since the market places have 
no shelter, the products are spoiled when it rains.  The available storage facilities are also of 
poor quality. 
 
 
INTERVENTIONS TO ADDRESS THE CONSTRAINTS TO GRAIN MARKETS IN 
ETHIOPIA 
 

In order to address the above constraints, interventions and policies can be 
distinguished by interventions related to infrastructure, institutions, regulatory policies, and 
capacity strengthening. 
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Infrastructure 
 

Improve transportation and communication infrastructure, storage facilities, and 
market facilities.  Improving transport and communication infrastructure reduces transport 
costs, provides incentives to farmers in order to exploit new markets, encourages increase 
in agricultural production, encourages trade, and exploits the comparative advantage of 
Ethiopia in the subregion.  Improving the transport infrastructure in Ethiopia will also have a 
direct impact on food security.  The government is already upgrading the main roads. 
However, much more needs to be done to improve the overall infrastructure of the country. 
 
Institutions 
 

Improve the legal system to enforce contracts and reduce transaction costs.  
Mutually consistent sets of rules and beliefs in the society for law enforcement are 
prerequisites for creating incentives that cold support the healthy development of the private 
sector.  Improving the efficiency of the legal system, establishing clear property rights, and 
enforcement of contractual agreements should be given priority.  This reduces the risks and 
transaction cost of the agricultural trade.  An efficient legal system assists the newly 
competitive and complex markets in Ethiopia with the mechanism, which allow participants 
to deal with each other impersonally and over space.  Moreover, the government has to 
provide the guidelines for market transactions to ensure fair and transparent competition 
among market participants and also provide controls for human health. 
 

Prepare and implement grades and standards for grain.  The introduction of 
standards in the grain markets will make the market more transparent and competitive.  The 
grain standard and grades should be based on the existing grades and standards used by 
traders and the consumers.  Attempt should be used to introduce standard bags and 
measurement units.  The government has to ensure compliance with standard measures 
and quality or grade standards. 

 
Improve the quality of grains.  One of the main problems in exporting agricultural 

products is poor quality.  Attempt should be made to improve quality starting from the 
production.  The extension system should provide technical support in order to produce 
quality products.  The effort of the Ministry of Agriculture should be integrated with seed 
production and exporter and grain traders. 

 
Establish an efficient agricultural market information system.  Market information 

services have to be established or strengthened to provide accurate and timely information 
on the current supply of outputs and inputs, demand, and prices.  The objective of the 
market information system should be based on building sustainable and low-cost market 
information access on a daily basis, linked to regional and global market information 
systems utilizing modern communication technology.  There should be a regional market 
information system which provides market information to market participants at regional 
level within Ethiopia.  This will then reduce transaction cost and improve marketing 
efficiency.  However, since the private sector has little incentive to provide market 
information services, the dissemination of market information is usually a public good.  In 
the long run, the private sector has to take over the activities of collecting and disseminating 
market information. 
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Establish a grain, pulses, and oilseed marketing authority to solve the marketing 
problems in the country.  One of the objectives is to identify the problems of output 
marketing in Ethiopia and conduct agricultural market research, which will assist in solving 
the market problems.  This authority will provide training and advise government to improve 
policy.  It will also provide sound guidance to the government at the right time to improve 
grain marketing. 
 

Promote traders, dealers, transporters, and processors associations.  In order to 
solve the above marketing problems and participate in the process of development of grain 
market institution, the government should encourage the establishment of national, regional, 
and market-level traders associations or platforms.  
 
Regulatory, Fiscal, and Credit Policies 
 
· Improve the transparency of the tax system.  If taxes are not transparent, taxes will 
have negative impact on the functioning of the grain markets.  Taxes should not disrupt 
marketing and traders should be convinced that the revenues from taxes are also used and 
invested in maintaining and building market infrastructures.  Moreover, the number of 
different levies and their level should be limited.   
 

Devise a special credit policy to farmers, traders, and other market participants.  A 
financial sector that inspires confidence, improves the management of transactions, and 
ultimately fosters the development of grain trade is greatly needed.  The linkage between 
commercial and financial services should be promoted.  Attempt should be made to 
introduce inventory credit to grain traders. 
 

Stabilise input markets, and provide an agricultural input subsidy and support to 
farmers in the remote markets.  Studies have indicated that the probabilities of using 
improved seeds and fertiliser is higher for farmers located near to all-weather roads or 
market centres than for remote farmers.  Private input traders are less interested in 
supplying to the remote regions under normal conditions.  The government should 
selectively subsidise or support remote markets.  
 

Stabilise the agricultural output market.  With increases in production due to the new 
extension system or adequate rainfall, or even due to increase in area cultivated, prices can 
decline sometimes lower than production costs.  This will then be a disincentive to use 
modern input for producers as well as for grain traders involved in long-term storage in the 
next production season.  The government should selectively intervene to stabilise very low 
grain prices.  
 
Capacity Strengthening 
 
 Provide short-term and long-term training to the various stakeholders.  As the 
volume of grain marketed increases, the number of suppliers and distance covered has 
grown in Ethiopia.  Likewise, the marketing techniques used become more capital intensive 
and the organisational network more complex.  Skilled people are needed to run these 
marketing enterprises.  Thus, the success and improvement of the agricultural marketing 
system under the new environment depends essentially on the availability of trained and 
competent personnel throughout the whole grain marketing chain.  The proposed grain 
marketing training can be grouped into the following levels: (a) training operational 
marketing personnel in grain markets, (b) middle-level training, (c) university training at 
under graduate and post-graduate levels, and (d) short-term training for policymakers. 
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Annex 1 
 

CONSTRAINTS:  FERTILISER MARKETING 
 
 

• Long process in the fertiliser procurement.  Late delivery of fertiliser is a constraint 
that affects the use of fertiliser, which is the result of port congestion, transportation 
problems, long bidding process, etc.  

 
• Monopoly in the fertiliser marketing (by two private companies and not more than 

three regionally-based and party-affiliated trading houses and one parastatal).  
Absence of equal opportunities for fertiliser importers. 

 
• High cost of shipment and procurement which increases the prices of fertiliser in 

Ethiopia.  
 

• High entry barriers in the market. 
 

• Limited market information in the import market. 
 

• Very limited wholesalers due to the high risks in the fertiliser market. 
 

• Absence of specialisation, the same importers are involved in wholesaling and 
retailing fertiliser, which affects the performance of the fertiliser trade. 

 
• The absence of a sustainable system to access input loans to farmers, service 

cooperatives, wholesalers, and retailers. 
 

• High prices of fertiliser. 
 

• Low output prices, which result in low returns to fertiliser use. 
 

• Erratic weather in the country, which results in volatile and sometimes low output 
prices.  Since there is no efficient price support program, favourable rainfall results in 
low output prices.  This again affects fertiliser demand for the next production 
season. 

 
• Inappropriate cultural practices (poor land preparation, weeds and disease, etc.), 

suboptimal use of inputs and lack of complementary inputs reduces output and 
economic return of fertiliser use in Ethiopia. 

 
• In the remote areas, output prices are low and the cost of transporting inputs is high. 

This entirely discourages producers in remote areas from consuming fertiliser. 
 

• The cooperatives in Ethiopia are in the process of restructuring.  As a result, they 
have limited capacity to properly handle the distribution and marketing of fertiliser. 
The saving and credit cooperatives hardly exist in rural areas.  There is a need to 
organise savings and credit cooperatives in order to build a sustainable input loan 
delivery system. 

 
• Inaccessibility and poor infrastructure in terms of poor transport services is a major 

constraint in using fertiliser. 
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• There is a structural problem in the institutional setup of the fertiliser marketing 
system.  Currently, the fertiliser marketing system favours neither the parastatal, nor 
the private companies nor the region based trading houses.  If the fertiliser 
marketing system collapses, this will have a significant effect on the food security 
and overall performance of the Ethiopian economy.  A radical institutional 
restructuring of the entire fertiliser marketing system should be considered before 
the situation deteriorates irreversibly. 

 
• The zone level bid system for fertiliser discourages the involvement of wholesalers 

and retailers.  
 

• The demand for fertiliser in the four regions (Gambella, Afar, Somali, and 
Bensahngul) is low and importers are less interested in supplying fertiliser to remote 
areas. 

 
• The existing fertiliser marketing system does not encourage early fertiliser purchase 

and cash sales.  In actual case, since the price of fertiliser declines towards the end 
of cropping time (to avoid overstocking), the early fertiliser buyers are being 
penalised.   

 
• In the remote areas, where there are no banks, the fertiliser companies are exposed 

to high risks in carrying cash money after sales. 
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Annex 2 
 

CONSTRAINTS:  IMPROVED SEED MARKETING 
 
 

• Weak participation of the private sector in seed marketing is a major constraint in the 
seed industry.  The capacity of the state marketing agency, ESE (which supplies 
more than 95 percent of improved seed to reach remote areas at reasonable price) 
is very limited.  The capacity of the private sector to improve seed marketing is also 
very limited.  Limited efforts have been made by the government to promote the role 
of the private sector in the seed marketing system. 

 
• Lack of reliable and sustainable marketing system in the seed industry.  Existing 

marketing channel are based on temporary and ad hoc use of government 
institutions and organisations such as bureaus of agriculture at various levels.  The 
industry needs to develop sustainable marketing channels. 

 
• Supply of low quality improved seeds, broken seeds, seed with weeds not 

adequately removed, and weevil infestation are serious problems.  
 

• High price of improved seeds due to weak competition, high prices charged by out-
growers, and inefficient operation at the ESE also constrain the consumption of 
improved seeds. 

 
• Low awareness of customers about improved seeds.  Farmers prefer to plant their 

own seeds. 
 

• Unavailability of sustainable credit facilities for farmers, traders, and other 
stakeholders. 

 
• Poor transportation infrastructure. 

 
• Lack of special store and handling facilities for improved seeds. 
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Annex 3 
 

CONSTRAINTS:  AGRICULTURAL CREDIT 
 
 

• Absence of a sustainable system to deliver agricultural input loan. 
 
• Weak legal enforcement of contracts and ill-defined property rights. 

 
• Loans for agricultural program diverted to nonagricultural use. 

 
• Low loan recovery rate. 

 
• Traditional credit delivery institutions are not properly exploited. 

 
• Limited attention in the disbursement of credit to women. 

 
• Limited capacity of the institutions in the delivery of financial services. 

 
• Limited loan for the livestock sector. 

 
• High transaction cost. 
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Annex 4 
 

ESTIMATES OF AREA CULTIVATED AND PRODUCTION OF MAJOR CROPS 
BY PRIVATE PEASANT HOLDINGS 

(Both Meher and Belg seasons) 
 

 
Area cultivated (in 000 hectare) Production (in 000 quintals) Year Cereals Pulses Oilseed Total Cereals Pulses Oilseed Total 

         
1980/81 4,504 725 181 5,410 55,122 9,017 1,262 65,401 
1981/82 4,362 767 212 5,341 51,994 8,154 865 61,013 
1982/83 4,776 780 246 5,802 65,668 9,563 1,303 76,534 
1983/84 4,422 737 232 5,391 57,152 7,017 1,040 65,204 
1984/85 4,554 739 264 5,557 38,727 4,838 1,046 44,611 
1985/86 4,667 668 275 5,610 44,278 4,605 1,153 50,036 
1986/87 4,647 599 208 5,450 62,775 5,741 1,089 69,605 
1987/88 4,915 729 185 5,830 59,570 5,640 881 66,091 
1988/89 NA NA NA NA 57,572 5,953 891 64,316 
1989/90 4,851 628 221 5,700 61,383 6,749 983 69,115 
1990/91 4,199 702 244 5,145 57,131 9,968 3,141 70,240 
1991/92 4,087 683 237 5,008 55,603 9,702 3,057 68,362 
1992/93 7,741 1,033 373 9,146 70,639 8,425 1,240 80,304 
1993/94 6,108 867 322 7,297 61,912 7,501 1,107 70,520 
1994/95 6,449 920 342 7,710 65,891 7,947 1,172 75,010 
1995/96 7,671 1,006 394 9,071 92,654 8,662 1,963 103,279 
1996/97 7,437 1,012 485 8,934 93,591 8,609 2,168 104,368 
1997/98 6,620 939 416 7,975 74,345 7,325 1,815 83,485 

 
 
Source: Central Statistical Authority (CSA, various publications) and adopted from MEDaC, 1999. 
1 quintal = 100 kilograms 
NA = Not available 

 
  
 
 
 



 

 81

 
 

DISCUSSION 
 

Following the presentation by Wolday Amha, there were several questions and 
comments raised by the participants.  In Ethiopia, there is a lack of a holistic approach for 
increasing production, postharvest and crop marketing.  While there is the possibility of 
exporting some maize during the season of surplus, we have to learn from past experience 
particularly from 1997, when we exported some maize to other countries.  There is a need 
to increase our commitment and research towards understanding the markets for maize 
both locally and internationally.  A major difficulty in exporting maize is that our producers 
are unable to compete with the imports from other countries.  Thus, it may be useful for 
setting the priorities of identifying various market-related interventions that have been 
discussed in the paper.   
 

A major reason for the collapse in price of food grains is related to comparative 
advantage.  The aggregate demand is so depressed due to the weakness of the nonfarm 
sector in the country.  The existing nonfarm sector cannot compete with the other countries 
even for basic commodities such as leather and shoe products.  In addition to this, the low 
capacity of several existing nonfarm activities hinders their productivity.  The problem of 
widespread corruption also plagues the formal banking sectors.  Although the credit 
package programme worked successfully, the aggregate demand for such programmes has 
gone down. 
 

It is important to identify the standardisation and grading system in the country in 
order to increase the benefit of high quality products produced by farmers.  The price of 
coffee, for example, collapsed in the world market so maize has been encouraged in 
Ethiopia.  The export sector, in general, is suffering due to low world prices.  Both supply 
and demand factors affect the market prices for our commodities. 
 

Although the market plays an important role in bridging consumers and producers, 
only 28 percent of production is marketed.  A recent Michigan State University study survey 
found that 45 percent of rural households are not buyers.  The question then is how much 
emphasis needs to be given to marketing in policymaking?  Who is responsible for 
agricultural marketing in the country?  Who looks at the grades and standards of various 
agricultural commodities?  And how do we process the information and move towards 
improving the marketing conditions in Ethiopia?  The presenter has given various options to 
move forward.  However, the most pressing problems are that of grades and standards.  
Traders incur greater costs due to the poor grading and standards set in the marketing 
system.  Market information systems suffer due to price decline and price uncertainty, which 
are involved in contractual arrangements such as forward contracts.  The coordination of 
the marketing system is the urgent task in front of the government, to improve the benefit to 
the farmers of increased production.  The major question is how to bring buyers and sellers 
through grain exchanges and contract systems and thereby shorten the timing of marketing. 
 

In his response to the questions and comments Wolday Amha covered various 
issues related to agricultural markets.  Even though the production increases started to 
happen in 1996, the experts did not anticipate the seriousness of the problem early on.  
Local farmers are not able to compete with products that are imported from other countries. 
For example, imports of wheat from Dubai is subsidised to a level that local wheat 
producers are not able to compete with the wheat imports.  Prioritising the constraints and 
challenges that face the marketing system are difficult since there are various problems that 
face the market system simultaneously.  The legal system that exists in the country affects 
the investment in both, the markets by the private traders and production activities.  The 
aggregate demand reductions reflected by the low prices should be explained in terms of  
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5 percent growth rate of GDP, which is an indicator of national income realised by Ethiopia 
over the past several years. 
 

One of the important interventions should be improvement in the postharvest 
technology systems.  The construction of storage systems for food grain will enable farmers 
to take advantage of seasonal fluctuations in food availability in the country.  However, the 
adoption of postharvest technology is currently at a very low level.  A major challenge for 
the government in the 1990s is to increase the production of food to reduce starvation in the 
country.  Thus, marketing issues were not considered at that time and considered as a 
secondary problem.  There have been reports that the production levels have increased to 
the level of 10 tonnes per hectare in the country while 6 tonnes per hectare is very common.  
However, the gains from increased production for the farmers continue to be low.   
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THE ROLE OF THE ETHIOPIAN GRAIN TRADE 
ENTERPRISE IN PRICE POLICY 

 
Girma Bekele1 

 
 
INTRODUCTION 
 

The Ethiopian Grain Trade Enterprise, which is engaged in wholesale grain 
marketing activities, is an autonomous public enterprise.  Formerly known as Agricultural 
Marketing Corporation (AMC), it was restructured and named Ethiopian Grain Trade 
Enterprise (EGTE) in 1992, following the change of government.  The objectives of the 
newly formed enterprise were redefined to stabilise producer and consumer prices and 
maintain buffer stock for market stabilisation.  In its institutional development process, the 
role of the EGTE in the grain industry was revised again in October 1999, when it was 
reoriented mainly to operate in export markets as a commercial enterprise. 
 

EGTE operates in different parts of the country, with a network of 60 purchasing 
centres and 18 branches.  The grain purchasing activities of the purchasing centres and 
branches are coordinated, supervised, and controlled by the head office situated in Addis 
Ababa.  EGTE's operating networks concentration and dispersion depends on the 
production potential of the regions.  Thus, most of EGTE's purchasing centres and branches 
are located in surplus producing areas. 
 

The major suppliers of EGTE are individual farmers, emerging peasant associations, 
state farms, private big farms, and individual traders.  EGTE has got various customers, 
namely government institutions, nongovernmental organisations (NGOs), traders, millers, 
and export markets.  Currently, out of total sales, millers, NGOs, government institutions, 
export markets, and private traders have respective shares of 40 percent, 34 percent, 18 
percent, 6 percent, and 2 percent, respectively.  
 

EGTE also has a resource base that generates additional income.  The warehouses, 
trucks, weighbridges, cleaning machines, and fumigation services are sources of income 
that inject additional working capital for the enterprise.  It earns about Birr 20 million 
annually. 
 

This paper assesses the performance of the EGTE against its stated objective of 
price stabilisation in the Ethiopian grain marketing system. 
 
 
STRUCTURE OF THE GRAIN MARKET 
 

The market for grain is the largest of all markets in Ethiopia in terms of the volume of 
output handled; the number of producers, consumers, and other participants involved; and 
the area of its operation.  Millions of farmers and consumers, as well as a number of private 
marketing agents, are engaged in the production and consumption of grain and in the 
provision of diverse marketing services, such as buying, selling, transporting, storing, 
processing, retailing, etc.  It is highly difficult to determine precisely the volume of grain 
marketed annually, because it fluctuates from year to year depending on weather and 

                                                 
1 Ethiopian Grain Trade Enterprise. 
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rainfall conditions (Gebremeskel 1998).  The unavailability of reliable data on production, 
consumption, and marketable surplus of food grain is also a major constraint to conduct a 
quantitative analysis. 
 

After the liberalisation and deregulation of the grain market, the grain marketing 
system transformed itself in such a way that: 
 
 there are more buyers and sellers, 
 there are no dominant market participants, 
 prices are determined by market forces, and 
 there is free entry and also exit into the market. 
 

The marketed quantity of grain flows from producers to consumers through a 
number of channels.  Producers' market outlets include: 

 
• Direct sales to rural and urban consumers, 
• Direct sales to rural assemblers or farmer-traders, 
• Direct sales to retailers, and 
• Direct sales to inter-regional traders, 

 
 
MODE OF PRICE STABILISATION 
 

Since 1992, following the adoption of market-oriented economic system by the 
Ethiopian government, the grain marketing system was fully liberalised and prices of grain 
were deregulated.  This policy measure by the government has changed the business 
environment of the enterprise.  It lost its monopolistic power and was required to operate in 
a free market economic system.  This situation has led to wider private-sector participation 
in the market and the determination of grain prices by market forces.  
 

The major impact of the restructuring of the grain marketing system on EGTE was 
that enterprise was explicitly mandated to stabilise grain prices and maintain buffer stocks 
for market stabilisation purposes, on the one hand, and to operate as a business enterprise 
generating profit on the other.  In line with this dual mandate, EGTE has attempted to 
stabilise prices in the following manner.  
 
 
Price Intervention 
 

In 1995/96, there was a good harvest for food grains.  The forecasted foodgrain 
production in 1995/96 was 20 percent higher than the previous year.  The main reasons 
cited for the production increase were (a) an estimated 10 percent increase in area planted, 
(b) 15 percent to 20 percent increase in fertiliser use, and (c) favourable rains [Wolday 
1997).  In response to this situation, EGTE intervened in the market by introducing a floor 
price for selected grains, namely maize and wheat.  The floor prices set by EGTE for maize 
and wheat were Birr 70 and Birr 116 per quintal, respectively, for farmers.  Other suppliers 
of these grains (such as private traders) that delivered grain to EGTE's warehouses 
received the prevailing market price, which was lower than the floor producer price.  The 
objective of this floor price was to regulate the price of grain not to fall far from the floor price 
introduced by the enterprise. 
 

The performance of the enterprise with respect to the price intervention carried out in 
1995/96 is illustrated in Table 1.  
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Table 1 — Price intervention in 1995/96 by EGTE 
 

EGTE purchase at floor price 

Type of grain 

1995/96 
production 
estimate by 

EGTE 

Assumed 
marketed 

supply (17%) Quantity Unit price Total value 

EGTE purchase with 
floor price  

(% of market supply) 
 (quintal) (Birr/quintal) Birr  

1 2 3 4 5 6 7 = (4/3) 
       
Maize 13,586,672 2,309,535 47,383 70 3,316,810 2.05% 
Wheat 13,778,223 2,342,298 62,285 116 7,225,060 2.65% 
       
Total 27,364,895 4,651,833 109,668  10,541,870  

 
 
Source:  EGTC, 1996a. 
 
 

As can be seen from the above table, EGTE purchased 47,383 quintals of maize 
and 62,285 quintals of wheat at the floor price, which amounts to 109,668 quintals of food 
grain, with a total value of Birr 10,541,870.  Out of the total marketed quantity of maize and 
wheat, EGTE’s direct purchases from farmers represented only 2 percent and 2.6 percent, 
respectively, of the marketed supply.  
 

EGTE did not purchase more grain from farmers at the floor price due to the 
following reasons: 

 
• As the purchasing season declined, the quality of these grains failed to meet the 

quality specifications; 
• From previous purchases, EGTE had a substantial quantity of these grains in the 

stock that had a very low turnover; and 
• Working capital constraints. 

 
Between the months of December 1995 and June 1996, the free market prices for 

maize and wheat ranged between Birr 55 to 70 for maize and Birr 105 to 116 for wheat, in 
the producer areas.  As a result of introducing floor prices for maize and wheat, the 
enterprise incurred total expenses of Birr 1,276,718 over and above the market price 
(EGTE, 1996b).  This amount of money was thus transferred directly to farmers, generating 
additional income obtained as a result of EGTE's intervention floor price.  This amount of 
money can be considered as the cost of EGTE's intervention to stabilise the price. 
 
 
Export Market Development for Maize 
 

Following consecutive good harvest years in 1995/96 and 1996/97, the price of 
maize fell, with negative impacts on farmers.  Understanding this situation, EGTE attempted 
to develop its maize market towards export in order to improve the domestic price of maize.  
Thus, the primary objective of maize export was to stabilise the price of maize in the local 
market.  Accordingly, EGTE exported 480,000 quintals of maize (48,000 tonnes) for the first 
time in early 1997.  However, shortly after exporting maize, the price of maize increased in 
domestic markets, mainly due to the shortage of supply caused by unfavourable weather 
conditions in the belg season of 1997. 
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The financial implication of EGTE maize export in 1997 is indicated in Table 2. 
 
Table 2 — EGTE maize export in 1997 
 
 Unit Amount 
   
Quantity of maize exported quintal 480,000 
Averaged selling price for exported quantity Birr/quintal 121.66 
EGTE selling price  Birr/quintal 142.94 
Difference between average price and EGTE price Birr/quintal 21.28 
Foregone revenue from this transaction Birr 10,214,400 

 
 
 

If the enterprise, instead of exporting this quantity of maize sold it in the local market, 
just waiting for three months, it could have collected additional revenue equivalent to the 
revenue foregone from this transaction.  Therefore, viewed from a commercial perspective, 
the export of maize in 1997 negatively affected the enterprise. 
 

EGTE, being a business enterprise, it is required to be competitive and profitable in 
the market and is also required to perform noncommercial activities like price stabilisation.  
These twin roles, both commercial and social, prevented the enterprise’s competitiveness 
and profitability.  
 
 
Pre-announced Producer Price 
 

The mode of intervention introduced by EGTE in 1998/99 was different from that of 
the previous ones.  Before launching maize purchases, the enterprise pre-announced 
through radio and TV the price of maize at Birr 62 per quintal in the maize producing areas, 
Shashemene, Bako, and Gojam.  With this mode of intervention, EGTE attempted to 
stabilise price for maize to a certain degree but the price of maize.  However, the price of 
maize rose during the purchasing season.  Thus, the market price, before EGTE's 
intervention in the market was around Birr 50 per quintal in the surplus producing areas.  
After EGTE started purchasing maize at Birr 62 per quintal, prices increased significantly.  
This mode of intervention was not attempted again since 1998/99. 
 
 
Holding of Stock 
 

In its planning process, EGTE plans that, out of its total purchase, about 30 percent 
of it will be held as an ending stock.  This working practice is followed by the enterprise in 
order to stabilise price.  EGTE holds stock at its strategically located warehouse in different 
parts of the country.  The effectiveness of this type of stabilisation was clearly witnessed 
during drought years where the supply of grain is not adequate enough to satisfy the 
market.  
 

Experience has shown that where the stock of a certain grain is at its minimal level 
in EGTE's warehouse, there is a tendency in the market for the price of that grain to 
increase.  Maize and wheat are the grains used to be stocked as a buffer stock to stabilise 
grain prices.  The stock level of EGTE at the end of each budget year is indicated in  
Table 3. 
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Table 3 — Value of ending stocks of EGTE  
 
Grain 1999 1998 1997 1996 1995 
 (Birr) 

 
Wheat 35,394,058.74 28,972,923.31 21,107,014.49 35,796,539.85 37,278,947.85 
Maize 19,456,028.15 25,984,481.84 27,958,008.47 57,342.153.10 39,303,196.21 
Other grains 21,653,400.82 35,467,780.68 65,810,565.74 100,623,850.32 78,390,278.64 
Total 76,503,487.71 90,425,185.83 114,875,588.70 193,762,543.27 154,972,422.70 

 
 
Source:  EGTE, various years. 
 
 

As shown, EGTE maintained a significant quantity of grain every year in the 1995–
99 period, mainly for price stabilisation purposes.  The value of grain maintained by the 
enterprise for the years under review ranges between Birr 76.5 million and Birr 193.7 
million.  Out of this, the share of wheat ranges between Birr 21.1 million and Birr 37.2 million 
and for maize ranges Birr 19.4 million and Birr 57.3 million.  
 

In sum, these four practical steps taken by EGTE highlight how the enterprise has 
played its price stabilisation role.  Given EGTE's capacity in terms of working capital, 
storage, and networks, EGTE could not perform beyond this.  Viewed from the expectation 
of major stakeholders’ point of view, EGTE has played a minor role in stabilising prices.  At 
present, the thin domestic market for grain coupled with unusually very low prices of grain 
starting from 2001 is increasingly becoming a challenge in the grain industry.  This situation 
can negatively affect the diffusion of agricultural technology unless an appropriate type of 
intervention is taken.   
 
 
CHANGE IN PRICE STABILISATION POLICY 
 
 In October 1999, EGTE and the Ethiopian Oilseeds and Pulses Export Corporation 
(ETOPEC) were officially amalgamated by the Council of Ministers Regulation No. 58/1999 
and the rights and obligations of ETOPEC were transferred to the Enterprise.  This 
regulation again reestablished EGTE with redefined objectives and capital structure.  In its 
new objectives the enterprise is required to operate mainly in export markets.  However, the 
newly defined objectives do not rule out the element of price stabilisation.  Instead of directly 
stabilising prices of grain, the objective is stated as “...  To contribute towards the 
stabilisation of markets for farmers produce so that they will be encouraged to increase their 
outputs."  
 
 The difference observed after the change in price stabilisation policy in EGTE's 
performance is that the enterprise is not required to intervene in the market using the 
different price stabilisation instruments mentioned in the above sections.  Unlike previous 
years, the enterprise is now focusing its purchasing on exportable grains like sesame seed, 
niger seed, beans, etc. 
 
 
THE IMPACT OF PRICE STABILISATION ON EGTE'S PERFORMANCE 
 

As a business enterprise, EGTE is required to cover its costs of its operation and to 
generate profit.  On the other hand, as stated in its objective, it is also required to undertake 
activities like price stabilisation in different forms.  These activities cost the enterprise, 
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negatively affecting its competitiveness and profitability.  On the other hand, the owner of 
the enterprise (the government) evaluates this enterprise purely on commercial line. 
 

For instance, in 1996/97, when the enterprise exported a substantial quantity of 
maize in order to stabilise domestic prices, sales revenue of Birr 10.2 million was foregone 
which has resulted in low profitability.  As a result of this, the enterprise was categorised 
with those enterprise regarded as low performers.  Therefore, this conflict arising from its 
having dual objectives (commercial and social) need to be reviewed in such a way that the 
enterprise can be guided on a clearly defined single purpose and evaluated accordingly. 
 
 
Performance Assessment of EGTE 
 

EGTE’s performance in terms of its volume of purchase, sales, and profitability is 
indicated in Table 4.  The volume of purchase in 1999 was low, mainly because there was a 
high stock pile-up in its stores that year.  Sales figure shows an increasing trend and the 
profitability of the enterprise, except for the year 2001, shows satisfactory results as well.  In 
2001, the profitability of the enterprise dropped significantly due to price falls in that year.  
 
Table 4 — Purchase, sales, and profitability of EGTE, 1999–2001 
 
 2001 2000 1999 
    
Volume of grain purchased (quintals) 804,586 959,522 286,849 
Volume of grain sales  (quintals) 554,521 792,932 419,087 
Profit before tax (Birr) 3,802,113 10,328,966 8,845,844 

 
 
Source: EGTE, various years. 
 
 

Profitability is the key measurement for the performance of a profit-making 
organisation.  But for an enterprise like EGTE, with social objectives in contributing towards 
stabilisation of markets, profitability is less appropriate as the criterion of evaluating the 
performance of EGTE.  Thus, nonfinancial measures such as effectiveness and marketing 
efforts in the area of market development by the enterprise need to be considered as 
performance measures. 
 
 
Opportunities and Constraints on Performance of EGTE 
 

In sum, the opportunities for EGTE are related to:  
 increasing grain supply, and 
 the reorientation of EGTE to operate both in the local and export market. 
 

The constraints that exist for EGTE are related to: 
 the conflicting nature of the objectives of the enterprise, and 
 Low integration of the production process and the grain market. 
 

In order to exploit the existing opportunities by EGTE the performance of the grain 
industry need to be improved.  This can be achieved by increasing private traders’ 
participation, which leads to more buyers and sellers that exchange in the market.  This 
requires creating a supportive environment for private traders operating at different scales of 
operation.  This support can be improving access to working capital, formulating sound 
trade and investment polices, introducing warehouse receipt system, etc.  Market-oriented 
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type of production process can also create a strong link between the producer and the 
market.  This type of approach may necessitate a shift from cereals to high value crops 
(pulses and oilseeds), but the balance between these two needs to be looked critically, 
depending on the foodgrains requirement of the producer and the market.  
 
 
CONCLUSIONS AND RECOMMENDATIONS 
 

In a country like Ethiopia, the role of government in the grain marketing activities 
could not be understated.  The role of government through its organ, the EGTE, needs to 
continue being an active participant in the grain marketing system.  But its involvement must 
be in the manner in which it encourages competition in the grain industry and also plays a 
supportive role in improving the performance of grain marketing.  Therefore, appropriate 
type of intervention is important. 
 

When weighed, the cost of price stabilisation from introducing floor price, pre-
announced producer prices, and holding of stock by the enterprise has resulted in affecting 
EGTE's profitability and the benefit derived from these approaches could not justify its 
appropriateness.  These types of price stabilisation arrangements are not in line with the 
government's economic policy and also distort the proper functioning of the grain marketing 
system. 
 

Among the various types of price intervention mechanisms that EGTE has exercised 
in recent years, export market development for selected grains needs to be encouraged.  By 
expanding the scope of its operations, the enterprise can serve as an additional sales outlet 
for farmers’ output. 
 

Second, continuing to play an active commercial role in the grain market can also be 
one way of contributing towards price stabilisation.  For instance, EGTE participates in the 
market as a dependable and credible buyer and seller of grain in almost all major grain 
markets in Ethiopia.  This function contributes to improving the performance of the grain 
industry, on the one hand, and to facilitating market-based price stabilisation mechanism on 
the other. 
 

These recommended price stabilisation interventions can be achieved by increasing 
EGTE's volume of activities and also by further developing is activities that are related to its 
objectives like warehousing and fumigation service, among others.  
 
 



 

 90

REFERENCES 
 
Alemu Asfaw, T. S Jayne, Wolday Amha, J. C Levallee, M. T. Weber, and J. Shaffer.  1997.  

Grain price stabilisation in Ethiopia.  A paper presented at the Grain Market 
Research Project Workshop, 8–9 December, Nazareth. 

 
Brook Debebe, Wolday Amha, Berhanu Lakew, Mihret Bizuneh, and Ahmed Kebede.  1997.  

Maize price stabilisation in Ethiopia: The export option.”  Addis Ababa (unpublished). 
 
CSA.  1996.  Agricultural sample survey, 1995/96: Report on forecast of area and 

production of major crops.  Addis Ababa. 
 
EGTE.  1996a.  Crop assessment report of 1995/96.  Addis Ababa. 
 
________.  1996b.  Price monitoring unit report, 1995/96.  Addis Ababa. 
 
EGTE.  Various years.  Financial reports:  1995-1999.  Addis Ababa. 
 
Gebremeskel Dessalegn, T. S. Jayne, and J. D. Shaffer.  1998.  Market structure, conduct, 

and performance: Constraints on performance of Ethiopia grain markets.  Grain 
Market Research Project (GMRP), MEDaC Working Paper 8, Addis Ababa. 

 
Wolday Amha.  1997.  Grain price stabilisation in Ethiopia.  GMRP/MEDaC report, Addis 

Ababa (draft). 
 
 
 



 

 91

 
DISCUSSION 

 
Following the presentation by Bekele several questions and comments were raised 

by the participants on the issue of the role of the Ethiopian Grade Trade Enterprise.   
 

The key issue that still confronts Ethiopian policymakers is that of comparative 
advantage in grain production vis-á-vis the importing countries.  Poor market integration 
between the surplus areas, and the food-deficit areas that are far away, continues to be 
major constraint in the marketing system.  We need to link these areas effectively and the 
role of Ethiopian Grain Trade Enterprise is crucial in this respect.  However, the policy 
options that have been presented have not addressed this issue clearly.   
 

The objective of the Ethiopian Grain Trade Enterprise has been dual: to achieve the 
social goal of food security and the financial goal of profitability for the Ethiopian Grain 
Trade Enterprise.  The achievement of these two goals, however, has been a challenge.  
Thus the policy question is on which goal should the Enterprise focus?  Should the 
Enterprise be a social organisation that supports farmers or a business enterprise that 
makes a profit?   
 

The Enterprise has sales centres in food-deficit areas and in surplus areas.  Sales 
outlets in deficit areas, while useful for achieving food security in those areas, have not 
been highly profitable.  However, the Enterprise recognises the need for greater 
involvement in increasing the volume of grain traded in Ethiopia.  It is important to manage 
the supply chain of the grain production and marketing.  While the Ethiopian grain trade 
enterprise has exported some maize to Yemen the price of maize in the global market has 
been declining and has depressed the global market.  It is important that the government 
makes the improvement of maize markets a high policy priority. 
 

The Enterprise should also play a role for price stabilisation.  If it cannot play this 
role, then what other institution in the country should play it?  The problem of exporting 
maize through the Enterprise is that buyers outside the country need a sustainable supply 
from Ethiopia.  However, this kind of supply has not been present.  For example, there were 
some exports to Kenya in 1996, but there has not been any after that period.  Also, there is 
the question of how to balance the local needs with the external demand for maize.  While 
20 percent of the population is suffering from hunger, the question often asked is “Why are 
we exporting and at the same time importing maize in the form of both commercial imports 
and food aid?” 
 

The role of private traders in grain marketing is important and needs to be taken very 
seriously.  It may be useful to compare the costs of the Enterprise with those from private 
sector trading and see how the enterprise can minimise its costs.  
 

The role of the Enterprise is to be a dependable trader and a buyer and seller of last 
resort.  However, while in the country we have coffee and livestock-marketing authorities, 
there has been no organisation to coordinate specifically the trading of food grains.  
Furthermore, grading and standards are also important for improving the export markets 
since buyers ask for specific grades.  Therefore, it is important to improve the supply chain 
that is currently poorly structured and manage it better for improving grain marketing in the 
country.  Although the Enterprise has been active in purchasing and selling maize, it is 
buying from only a 5- to 10-kilometre area, thus benefiting only a selected group of farmers. 
Furthermore, the Enterprise does not have outlets in remote areas where, because the 
private sector is not operating, it may be most needed for buying and selling maize.   
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MAIZE EXPORT POSSIBILITY FROM ETHIOPIA TO SOME 
POTENTIALLY IMPORTING NEIGHBOURING COUNTRIES 

 
Dender Wolde Mariam1 

 
 
INTRODUCTION 
 

In spite of the preponderance of agriculture in the economic activity of the population 
and a generally high agricultural potential in terms of arable land availability, high irrigation 
potential and agroecological diversities, efficiency of agricultural activity is extremely low 
making the country dependent on import of food and agricultural raw materials and food aid. 
 

Low productivity associated with technological, environmental, institutional, 
infrastructure, and incentive and policy-related constraints hamper surplus production and 
export possibilities.  
 

It is well known that maize is the most important crop in the world after rice and 
wheat.  It is used as human food, as feed for livestock, and as raw material for many 
industrial products.  Maize is the main staple in many countries of the world and an 
important food crop in many other countries, including Ethiopia.  It is widely traded 
internationally, and whatever its present importance the crop has enormous potential 
because improved technologies offer the possibility of greatly increasing yields and thus 
production.  
 
 
MAIZE PRODUCTION AND CONSTRAINTS IN ETHIOPIA 
 

Maize was introduced to Ethiopia, probably by the Portuguese, in the late 16th or 
early 17th century.  Maize grows from sea level to over 2,400 metres above sea level, 
although the major maize producing zone lies between 1,000 and 2,000 masl.  As a result of 
its adaptation to a wide range of ecological conditions and higher productivity compared to 
all other cereal crops, it has become one of the most important crops grown in the country.  
Mixtures of white, yellow, and purple varieties are grown although currently over 95 percent 
of the maize grown in the country is of estimated to be of the white variety.   
 

In the wake of farmers’ inclination to meeting own food requirement first as a result 
of the frequent famines that occurred in the country in the recent past coupled with its 
adaptation to different climatic conditions and higher productivity, maize production has 
increased steadily in recent years.   
 

Excluding state farms and private commercial farmers, on the average, over 28 
million quintals of maize was produced annually during 1996/97–2000/2001 period.2  This 
represents a share of 33 percent in cereals production.  The average annual area planted to 
                                                 

1 Private consultant. 
 
2 Production data for state farms and private commercial farmers was not available.  Besides the smallholder 

peasant sector, currently, two state farms—Awassa Wondo Tika and Bilito Sinklie—and a small number of private 
commercial farms also produce maize.  However, according to some estimates (Ministry of Agriculture and EGTE), their 
production does not exceed 5 percent of the total national maize production. 
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maize stood at 1,675,280 hectares representing a share of 23 percent in total cereals area.  
The average yield during this period was 16.80 quintals per hectare compared to 11.61 
quintals for cereals.  Thus, among cereal crops, maize ranks first in production and yield, 
and in area coverage it is exceeded only by teff (Table 1).   
 
Table 1 — Estimation of area, production, and yield of all crops, cereals, and maize for private peasant holding, 

1966/97–2000/01 
 

Area Production Crop type ‘000 hectares % share ‘000 quintals % share Yield per hectare 

1967/97      
  All major crops 8,933.68 100 104,368.02 100 11.00 
  Cereals 7,436.85 83 93,591.46 90 12.58 
  Maize 1,688.68 23 29,277.10 31 17.34 
1997/98      
  All major crops 7,672.73 100 81,027.26 100 10.56 
  Cereals 6,312.68 82 71,974.35 89 11.40 
  Maize 1,448.86 23 23,442.95 32 16.18 
1998/99      
  All major crops 8,516.52 100 88,669.23 100 10.41 
  Cereals 7,177.28 84 79,577.18 90 11.09 
  Maize 1,551.35 22 25,852.48 32 16.67 
1999/2000      
  All major crops 8,848.87 100 92,335.82 100 10.43 
  Cereals 7,202.89 81 80,126.72 87 11.12 
  Maize 1,580.83 22 26,853.47 33 16.99 
2000/01      
  All major crops 10,309.74 100 112,874.46 100 10.95 
  Cereals 8,341.13 81 99,026.00 88 11.87 
  Maize 2,106.67 25 35,464.52 36 16.83 
      
5-year average 
(maize) 

1,675.28  28,178.10  16.80 

 
Source:  CSA, Sample survey 189, 200, 227, and 245. 
 
 

Due to its wide climatic adaptability, maize is grown in all parts and regions of 
Ethiopia.  But the preponderant share of the national maize production comes from Oromia; 
Amhara; and Southern Nations, Nationalities, and Peoples Regions (SNNPR).  As a result 
its size and also due to large area planted to maize, the bulk of national maize production 
comes from Oromia (50 percent during 1997/98–2000/2001 period).  Wellega, Illubabor, 
and Jimma zones are the most important maize growing areas in the country.  The Amhara 
region, with a share of about 19 percent, ranks second in total national maize production.  
Gojam and Gonder zones are the most important maize producers in the region.  Yet area-
wise, maize comes third in the region after teff and sorghum in.  In SNNPR, maize is not 
only the most important crop in terms of production, but it also ranks first in terms of area 
among cereals.  The region contributes some 14 percent to national maize production.  
 

Between 1996/97 and 2000/2001, maize production and area under maize have 
expanded by 21 percent and 25 percent respectively, while there was either stagnation or 
decline in the case of other cereals.  For example, production of teff and sorghum, the other 
two nationally important cereals, shrank by 3.2 percent and 3.4 percent respectively.   
 

However, in spite of the impressive expansion in maize area and production, a 
number of factors constrain its further expansion and achievement of full potential in yield.  
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These constraints, which are mostly common to all other cereals production, are of 
natural/physical, biological/technological, and socioeconomic nature.  
 

The most important physical or natural constraints affecting maize production and 
productivity are rainfall pattern and soil fertility.  Under the dominant smallholder peasant 
sector, maize is totally cultivated under rainfed conditions.  Therefore, the frequently 
occurring inadequacy and unreliability of rainfall (total rain failure, late start, or early finish) 
limits production possibility. 
 

High soil erosion and depletion of nutrients as well as continuous use of land to the 
same crop without proper soil and water conservation cause low soil fertility.  This, coupled 
with poor crop husbandry and use of inefficient and unproductive tools and implements as 
well as low application of modern inputs, lead to low yield. 
 

Pests and diseases, weeds and low yield varieties are other major constraints 
(biological) to increase maize production and productivity.  Such diseases and pests as 
maize stalk borer, termites, worm and insect pest, leaf blight, and smut diseases are serious 
problems in maize production although their magnitude and occurrence varies from place to 
place and time to time.  As a result of lack of chemical control, poor cultivation practice and 
labour shortage, weeds are also serious problems in maize production.  Furthermore, most 
of the small-scale farmers grow local varieties which are of low yield and susceptible to 
diseases and pests.  Use of improved maize varieties is limited due to either unavailability of 
improved seed, lack of information about improved varieties, and/or expensiveness of 
improved seed. 
 

Draft power shortage, peak season labour shortage, and general poverty (or low 
income) are other major socioeconomic constraints affecting maize production in varying 
intensity and occurrence.  In areas that use draft power (oxen) in cultivation, draft power 
shortage limits the area that can be cultivated.  Also, overlapping of different farm 
operations for different crops (planting and weeding and harvesting period) cause labour 
shortage in some maize growing areas leading to significant yield reduction in maize.  The 
overall low income of peasants has an impact on the use of new maize technologies. 
 
 
MAIZE PRICE FORMATION AND PRICE DEVELOPMENT  
 
Price Formation 
 

Maize producers are price takers, their selling prices being set through haggling with 
buyers—wholesalers, retailers, or consumers.  Usually the farmers fix their selling prices on 
the basis of price information they obtain from other farmers who have visited nearby 
markets or by studying price offers of different traders.  In the pre-reform period (1974–90), 
producer prices were fixed by the governmental centrally.  The fixed prices were pan-
seasonal and pan-territorial.  Currently, the price of maize is determined by supply and 
demand situation in the market.  Prices are usually low during harvest period when farmers 
sell almost all of their produce to meet their financial obligations (government taxes, loan 
repayment) and cash requirements to meet their various needs.  Farmer's cost of production 
is not a determining factor in setting their output price.  Neither does the international price 
greatly affect their decision, because farmers do not usually have information about maize 
import or export prices.  
 

Detailed price decomposition analysis could not be undertaken due to lack of reliable 
data.  However, there is a substantial price differential between producer prices, wholesale 
and retail prices. 
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As can be seen from Table 2, in Shashemene, one of the major regional markets for 
maize, wholesale and retail prices during 1998–2001 were substantially higher than 
producer prices around the market.  During the period, wholesale and retail prices where 
higher than producer prices by 6.5 percent and 13.3 percent, respectively.  This indicates an 
average price differential of 6.1 Birr and 14.1 Birr per quintal between wholesale and retail 
prices, and producer prices representing transport cost, other marketing costs and profit.  Of 
the total marketing costs, transport cost accounts for the lion's share (over 60 percent)  
  
Table 2 — Producer prices, wholesale prices, and retail prices around and in Shashemene, 1998–2001 
Year Producer price Wholesale price Retail price % Producer retail price 
 (Birr per quintal)  
1998 77.6 83.4 90.6 85.6 
1999 117.7 123.9 135.1 87.1 
2000 113.7 120.1 127.3 89.3 
2001 51.1 57.0 63.5 80.5 
 
Source:  FEWS. 

 

 
 

High transport tariff is one of the major marketing problems in grain trading.  Grain 
purchase by traders from rural areas is difficult for rural areas are mostly inaccessible by 
motorized transport.  Ethiopia has one of the lowest road densities in Africa.  The road 
network consists of old highways radiating from the capital city, Addis Ababa, with few 
interconnecting links between adjacent regions, few feeder and rural roads, and the volume 
of traffic on most of the network is low; in fact, the bulk of transportation is carried outside 
the formal road system by pack animals and human porter age.  This situation severely 
hampers bringing of agricultural produce to markets and distribution of farm inputs.   
 
Price Trends  
 

Maize is consumed mostly in the southern and western parts of the country by rural 
people and poor people in urban areas.  It is not a popular food crop especially in the north 
and by well-off urban population.  Therefore, as a low preference crop with a limited national 
market price, maize prices are very volatile and influenced by trends in production. 
 

For example in 1995/96, 1996/97, and 2000/01 crop year, maize harvest was good 
as a result of good weather, intensified agricultural extension programs, and expanded use 
of fertiliser.  Accordingly in 1996, 1997, and 2001 maize price had fallen in markets due to 
the expanded supply. 
 

In 2001, maize prices in all regional and terminal markets were below their lowest 
level in the last seven years (Table 3).  
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Table 3 — Average wholesale maize price in Addis Ababa, Nekempt, and Shashemene, 1995–2001 
 
Year Nekempt Shashemene Addis Ababa* 
 (Birr per quintal) 
1995 107.5 98.2 121.1 
1996 54.4 67.7 73.0 
1997 76.0 84.8 84.3 
1998 95.7 83.4 92.4 
1999 114.4 123.9 131.6 
2000 84.9 120.1 115.5 
2001 35.5 57.0 56.2 
 
Source:  FEWS. 
* May. 
 
 

Comparison of May prices in the Addis Ababa market—the biggest terminal market 
and price setter—between 1995 and 2001 indicates that 2001 prices are 23 percent lower 
than the minimum price recorded in 1996.  Likewise, in Nekempt and Shashemene—
regional markets in surplus producing areas—yearly average prices have shown record 
minimums, lower than the minimum price recorded in 1996 by 38 percent and 16 percent, 
respectively.  Maize prices have also fallen in markets in deficit regions.  
 

In almost all cases, current maize prices are well below production costs.  Average 
zonal-level production costs for maize in Hadiya (SNNPR), East Wellega (Oromia), and 
East Gojam (Amhara) zones in 2001 were 0.98, 1.31, and 0.70 Birr per kilogram, 
respectively, while producer prices stood at 0.48, 0.48, and 0.54 Birr per kilogram, 
respectively (Table 4).  This indicates that, in all the three zones, farmers could not fully 
recover their costs.  The selling prices covered only 49 percent, 37 percent, and 77 percent 
of their production costs.5   
 
Table 4 — Cost of production of maize in three major maize-producing zones, 2001 
 
Cost items Hadiya East Wellega East Gojam 
  
Seed inputs in Birr/ha 146.00 132.70 45.50 
DAP inputs in Birr/ha 221.90 233.10 241.10 
Urea inputs in Birr/ha 115.50 120.20 144.60 
Labour inputs 587.00 640.30 456.50 
Animal traction 297.75 291.50 289.20 
Guarding 85.00 630.00 570.00 
Total input costs (Birr/ha) 1,452.90 2,047.80 1,748.90 
Output (kg/ha) 1,476.00 1,563.60 2,506.50 
Cost of production per kg 0.98 1.31 0.70 
Price (Birr/kg) 0.48 0.48 0.57 
 
Source:  Development Studies Associates, “Fertilizer marketing and credit study in Ethiopia,” December 2001. 
 
 

                                                 
5 The costs do not include many costs like storage costs, etc.  Also, the yield does not include maize consumed in 

the green stage. 
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EXPORT POSSIBILITY  
 

Export possibility depends on a number of factors including exportable surplus 
availability, production efficiency and price competitiveness, and market infrastructure, 
especially transport network and freight cost and quality.  
 
Exportable Surplus Availability  
 

Ethiopia exported maize to the Middle East and neighbouring African countries in the 
1960s.  The export reaches a peak in 1965 when 2,400 metric tonnes of maize was 
exported.  After that exports declined and came to nil by mid-1970s when export of grain, 
including maize, was banned.  On the reverse, the country started importing maize in 1966 
and since then varying quantities of maize were imported with the imports rising during 
years in 1985 (19,200 metric tonnes), 1986 (21,000 metric tonnes), and 1988 (22,900 metric 
tonnes) were imported.  This indicates that Ethiopia is not a surplus maize-producing 
country on a sustainable basis.  
 

Maize is primarily produced for own consumption.  Some farmers sell maize to meet 
their immediate cash needs and buy on the market later to alleviate their food shortage.   
 

Export possibilities arise only now and then following good weather and resulting 
bumper harvest.  During such years, the government-owned grain-marketing agency, 
EGTE, and private traders attempt to export maize to alleviate internal marketing problem 
and to support falling domestic market prices.  The exportation is seen primarily as a price 
stabilisation mechanism.  Two decades later, the ban on grain export was lifted in 1996 
following a good harvest in 1995/96 and 22,775 metric tonnes of maize was exported to 
Djibouti, Saudi Arabic, Yemen, Jordan, Uganda, and Kenya in 1996 and 1997.  
 
Marketing and Quality  
 

Apart from sustainable surplus, unavailability of marketing, and quality problems, 
transportation problem and high transport tariffs hamper export of maize from the country.  
Collection of available maize for export from most of the maize producing rural areas is 
nearly impossible.  These areas are inaccessible due to lack of transport facilities, road 
network, and motorised means of transportation.  Where such roads are available, they are 
badly maintained and impassable.  Most of the time truckers shy away from such routes or 
charge extremely high prices leading to high marketing cost with a negative impact on price 
competition in the external market.  
 

Producers and merchant farmers transport grain to the local market by pack animals 
and human porterage.  The quantities delivered using these means are very small, probably 
not more than 100 kilograms at a time.  Therefore, most of the traders are not able to buy 
larger quantities of grain and benefit from transport cost reduction arising from bulk truck 
loading. 

 
Apart from transportation problem, availability of export standard quality poses a 

problem.  Usually farmers store maize and other cereal grains in granaries made of maize 
or sorghum stalk, interwoven sticks, or bamboo plastered with dung and a roof made of 
grass.  Such traditional storage structures create an unsuitable environment for stored 
maize.  Rodents and insects attack the granaries and damage the grain.  The damaged 
grain fails to fulfil the standard required for export.  Although wholesalers have better 
shortage facilities, very few of them use chemicals for maize and therefore substantial 
portion of stored maize (25–30 percent) is damaged, rotten, or infected.  Also, some of the 
varieties grown are of small size. 
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Market Availability 
 

Ethiopia can export maize when available to the Middle East—Saudi Arabia, Yemen, 
and Jordan—and neighbouring African countries, notably Kenya, Uganda and Djibouti.  This 
depends on surplus availability for export, price competitiveness, and quality.  As long as 
Ethiopia can compete in price and quality with other exporters to the region like France, 
Argentina, and the United States, there is a continuous market opportunity for Ethiopian 
maize in these countries, which import large quantity of maize each year.  According to FAO 
statistics, for example, Saudi Arabia, Jordan, and Yemen alone imported some 949,300 
metric tonnes of maize in 1994.  Based on 1997 prices, the import prices to Saudi Arabia, 
Jordan, and Yemen are also attractive.  For example, in 1997, a quintal of maize was sold 
to Saudi Arabia at US$21 per quintal FOB Assab.  This is equivalent to 135.9 Birr.  After 
deducting marketing costs, which amounted to about 52.12 Birr per quintal, the export price 
was much higher than the domestic wholesale price, which then was between 60–62 Birr 
per quintal. 
 

There is also a market opportunity in neighbouring African countries like Kenya, 
Uganda, Somalia, Rwanda, Djibouti, Egypt, etc.  Egypt's import requirement is high and 
could be a promising market for Ethiopian maize.  While the market in Djibouti is relatively 
small (an average of 2,000 metric tonnes during 1985–95 period), the marketing opportunity 
in other African countries is occasional.  
 

Because of political instability and associated description of production in Somalia 
and Rwanda, large quantity of maize is shipped to these countries for relief purposes by 
donors and relief agencies.  These could buy the maize from Ethiopia in local and/or foreign 
currency.  
 

Uganda and Kenya are important maize producers themselves and export maize 
during good harvest years.  However, maize shortage occurs occasionally due to production 
short falls associated with low rains.  During such years they resort to maize imports to fill 
the domestic demand gap.  The size of the import varies corresponding to the size of the 
shortfall.  For instance, in 1992 and 1994, Kenya imported 415,200 metric tonnes and 
142,000 metric tonnes of maize, respectively, while Uganda's imports are much lower. 
 

Export possibility to Uganda and Kenya depends not only on production shortfalls in 
these countries but also due to staggered harvesting periods in the three countries.  
Incoming harvest is available in Ethiopia in June, July, and August immediately preceding 
the main Kenya harvest from September to December; likewise Ethiopian main harvest 
period (January to March) precedes Uganda main harvest period (June to August).  
Therefore, these staggered harvesting periods provide an opportunity for trade and 
minimise market price fluctuations through smoothing supply.   
 
 
MAIZE PRODUCTION COSTS IN ETHIOPIA COMPARED TO THAT IN KENYA AND 
UGANDA   
 

As mentioned elsewhere earlier in Ethiopia maize is produced predominantly on 
small-scale farms and smallholder production accounts for over 90 percent of the total 
maize production in the country.  These farms grow maize primarily for own consumption.  
They use, if at all, little productivity-enhancing inputs like fertiliser insecticides and improved 
seed.  They employ oxen and hand cultivation, and consequently maize production system 
is labour intensive.  However, there is a substantial variation in farming practices between 
traditional small-scale farmers and the so-called graduate farmers that are reported to 
extension programs through on farming practices.  The practice also varies from region to 
region and locality to locality.  



 

 99

 
The traditional farmers who constitute more than 60 percent of smallholders use little 

or no yield-enhancing technology.  They also spend less labour days on their farms.  They 
spend about US$163 per hectare on material and intermediate inputs (US$37 on fertilisers) 
and 102 man-days costing about US$55.  The commercial farmers, on the other hand, 
employ more of both material inputs and labour.  Their estimated expenditure on material 
and intermediate input is about US$145 per hectare (US$81 on fertiliser, including interest) 
and their estimated labour input is around 160 man-days costing US$87. 
 

The production system in Uganda is more or less similar to that of Ethiopia.  Also in 
Uganda, maize is dominantly produced for subsistence requirements.  The producers use 
hand cultivation supplemented by oxen-cultivation and is therefore very labour intensive 
with an estimated labour input of about 183 man-days costing SL141.  They use very little 
material and intermediate inputs costing US$99 (1993 data).  
 

The maize production system in Kenya is more advanced than that of both Uganda 
and Ethiopia.  Although maize is produced for both small-scale and large-scale farms, the 
large-scale farms account for a substantial portion of the production (20–30 percent) in 1993 
(Mwanicki Associates Ltd. 1996).  These large-scale farms produce maize for the market 
employing high technology inputs like machinery, fertilisers, and other agrochemicals 
spending about US$650 per hectare on total material and intermediate inputs (US$142 on 
fertilisers only).  They employ low amount of labour with 56 man-days costing about US$37.  
The small-scale farms use less material inputs and more labour, compared to large-scale 
farms.  However, they use more high technology inputs like rented machinery service for 
ploughing the land and fertilisers and other agrochemicals compared to small-scale 
producers in Uganda and Ethiopia.  They spend about US$60 per hectare on materials and 
intermediate inputs (US$39 on fertilisers).  They employ about 84 man-days costing US$60. 
 
Table 5 — Maize cost of production (US$) 1993 for Uganda and Kenya, 1997 for Ethiopia 
 

Ethiopia1 Uganda2 Kenya2 Major inputs and costs 
Traditional plots Graduate plots  Large-scale Small-scale 

      
Labour (man-days) 102 160 183 56 84.5 
Labour cost (material per 
hectare) 

55.38 86.70 141.30 37.49 60.14 

Input costs (US$) 62.94 144.57 99.60 649.57 330.05 
   of fertiliser 37.36 80.73 0 142.45 38.50 
      
Total costs:      
   Per hectare 118.27 231.27 240.9 687.06 390.19 
   Per kilogram 0.04 0.02 0.12 0.12 0.80 
 
Sources:  1 J. Howard, Mulat Demeke, V. Kelly, M. Maredia, J. Stepanek (1998). 

2  Mwaniki Associated Ltd., Nairobi (1996). 
Notes:      ● Costs do not include fixed costs which are very low in all cases, except in Kenyan large-scale farms. 

● Labour input and cost does not include crop-guarding costs, although it is very substantial in Ethiopia case 
(about 165 days in some areas). 
● The yield per hectare given by the authors (27 quintal per hectare) is exceptionally high.  Traditional farmers’ 
average yield hectare is around 17 quintal per hectare bringing up cost per kilogram to US$0.07. 

 
 
 
PRICE PARITY OF MAIZE — ETHIOPIA AND KENYA 
 

Average maize wholesale prices are usually higher in Kenya than in Ethiopia.  This 
is mainly due to the fact that the crop is relatively more important as a staple than in 
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Ethiopia, where it has a lesser demand nationally.  For example, in 2001, nine months' 
average wholesale price in Nairobi was Kenya shillings 1,063.26 per 90-kilogram bags 
(FEWS/USAID).  This is 11.81 KSh per kilogram and roughly equivalent to 1.18 Birr per 
kilogram.  In the same period, the average wholesale price in Addis Ababa and 
Shashemene was 0.55 Birr per kilogram.  This indicates a price difference of 0.63 Birr per 
kilogram between Nairobi and Addis Ababa.  
 

Time series data on price development in Kenya was not available.  However, the 
price differences, in 2001, can be taken as indicative of usual higher maize prices in Kenya 
compared to Ethiopia.  In 2001, there was a good maize harvest in both countries so that 
the difference cannot be ascribed to production shortfall in Kenya although prices in 
Ethiopia at that time were low.  
 

In what follows, an attempt is made to indicate cost of exporting maize to Kenya.  
However, since the latest data available is for 1997 when Ethiopia exported some maize to 
Kenya, the price decomposition is based on 1997 situation.  The Kenyans then offered 
US$171 per tonne FOB Djibouti and US$197 per tonne CIF Mombasa.     
 

Taking the FOB Djibouti export price of US$171 per tonne  
1. Export price FOB Djibouti (US$171 per quintal) 
2. Export price in Birr per quintal (US$1 = 6.47 Birr) is 110.64   
3. Purchase price in Addis6 = (a) 50 per quintal, (b) 62 per quintal, (c) 84 per 

quintal    
4. Total Marketing costs in Birr per quintal =  60.83 
  Bags =  5.00 
  Loading and unloading =  2.00 
  Cleaning =  3.50 
  Service charge =  8.11 
  (Maritime, insurance, export etc.) 
  Transport cost  =  37.22 
  10-percent contingency  =  5.00 
5. Total costs based on purchase  

Price given in (a) 50/quintal =  110.83 
 (b) 62/quintal =  122.83 
 (c) 84/quintal = 145.13 

 
 

This indicates that exportation was viable only when maize was purchased 
domestically at 50 Birr per quintal.  In the other two cases, when it was purchased at 62 or 
84 Birr per quintal it was not profitable.  It was not possible to ascertain at which price the 
maize that was exported to Kenya was actually purchased in Addis.  
 

On the other hand, the prices are substantially lower than the wholesale price that 
existed in Nairobi at that time.  In 1997, the wholesale price in Nairobi was 173 Birr per 
quintal; in order to determine the parity price Ethiopian maize arrived in Nairobi with the 
local (Nairobi) price, one has to add to the FOB Djibouti prices transport and other costs 
from Djibouti to Nairobi which was not possible to do so in this case. 
 
 
SUMMARY AND RECOMMENDATION  
 

Ethiopia is not currently a surplus maize-producing country on a sustained basis.  
Surplus production is achieved occasionally when the weather condition if good and bumper 
                                                 

6 Purchase prices according to different sources. 
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crops are harvested.  Only during such periods does the possibility to export maize arise as 
a means of supporting falling domestic prices.  Private grain exporters try to seize the 
opportunity of profit arising from domestic and making profit differential.  There is market 
opportunity in the Middle East and neighbouring African countries.  The African countries, 
like Uganda and Kenya, although they do not have sustained deficits, face shortages 
occasionally and they have different harvest periods from that of Ethiopia.   
 

Wholesale maize prices in Kenya are usually higher than in Ethiopia.  But the 
marketing costs of exporting maize especially transport costs are high due to 
underdeveloped transportation system and ensuring high freight changes.  This partially 
hampers the export of Ethiopian maize when surplus is available despite lower production 
costs.  Nevertheless, in order for Ethiopia to sustainably export maize, the following must be 
addressed:  
 

• Maize growers should improve their farming practices and raise yield.  For this 
purpose extension programs should be further expanded and more farmers 
reached.  

• The use of agricultural inputs should be expanded and their price rise curbed 
through some form of input price subsidy  

• Pests and diseases should be controlled through increased use of pesticides and 
adoption of improved seed variety that are less susceptible to diseases and pests.  

• Irrigated maize production should be expanded so as to minimize dependence on 
unreliable and erratic rainfall. 

• Credit should be extended to farmers and traders at less stringent terms and 
eased collateral requirement so as to facilitate long term storage, increased scale 
of operation by transporters. 

• The road network must be expanded, especially community roads in rural areas 
and maintenance improved.  This will reduce risk and marketing costs, attract 
more vehicles. 

• Voluntary formation of marketing cooperatives must be encouraged so as to 
reduce the number of middlemen and thus increase the share of the farmers in 
grain market.  It could also help to reduce the high degree of price fluctuation and 
help to increase producer prices at harvest time. 

• Storage facilities should be improved through adoption of more modern storages 
and application of insecticides. 

• The government should provide information on market prices, and market 
development encourages participation of private traders in maize exportation. 

• Price must be stabilised through holding of seasonal amount of stock by the 
government grain-trading agency. 
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DISCUSSION 
 

Following the presentation of the paper by Gorger and Wolde Mariam participants 
raised several questions on the potential of Ethiopia to export maize.  The major point of the 
paper is that, while Ethiopia has the potential to export maize, there are several factors that 
constrain these exports.  The first issue to consider is whether Ethiopia has a marketable 
surplus for export on a sustainable basis.  Second, the transaction costs involved in the 
transfer of maize from the farm to port; and in its export could be very high.  This may hinder 
the sustainable exporting of maize from Ethiopia and the country’s ability to compete in 
international maize markets.  The paper presented a static snapshot of the export 
possibility.  However, the analysis needs to be extended to several years and consider the 
costs of production and transaction of maize in both Ethiopia as well as other countries such 
as Tanzania, Uganda, and Kenya.  A major issue is whether Ethiopia is a credible maize 
exporter and it can supply maize on a permanent basis.  Ethiopia does not have sustainable 
marketable maize surplus.  In 1997, it exported 40,000 tonnes of maize to Kenya, yet, the 
maize export has not been very profitable.  Another possibility is to export maize to Arab 
countries, such as Yemen, for use as livestock feed.  Even with regard to this goal the 
comparative advantage of maize producers in Ethiopia needs to be established and the 
market for export needs to be constantly developed over the years in order to have 
sustainable export system.  Furthermore, the grading and standardisation system needs to 
be improved in order for exporters to reliably purchase maize from farmers and export it in 
the international market.   
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THE WAY FORWARD 
 

Eleni Gabre-Madhin1 
 
 

Because the demand for agricultural goods is generally highly inelastic, and 
particularly so in the presence of market failure, even small increases in aggregate 
production have dramatic downward effects on output prices.  Thus, increased production 
achieved through technology adoption can have serious negative consequences for the 
incomes of smallholders through the decline of output prices.  Ultimately, the decline in 
prices renders it unviable for producers to continue adopting technology, undermining the 
future growth of production.  Countries that have succeeded in overcoming this problem and 
achieving dramatic increases in productivity, such as in the case of the Green Revolution in 
Asia, have done so through an integrated approach that, on the one hand, encourages the 
continued adoption of technology.  At the same time, this approach addresses ways of 
making demand more price responsive, through improving the efficiency of domestic 
markets, as well as ways to generate demand through expanded export trade and 
developing agro-industrial linkages.  Finally, this integrated approach may also comprise 
efforts to stabilise prices in the short-term direct public intervention, and direct public 
intervention.  Without such a concerted strategy, as Cochrane2 put it, “technological 
advance sows the seeds of its own destruction.”    
 

In the current Ethiopian context, sustaining the emerging maize revolution is a key 
policy priority, requiring a multi-pronged strategy that has both short-term and medium-to-
long-term dimensions.  Concerted action is needed to address both the supply side 
considerations of how to keep up the momentum of technology adoption as well as, on the 
demand side, how to shift demand out in order to avoid negative price and income effects 
that undermine technology adoption and future growth. 
 

Six key policy issues emerge regarding the above challenge.  On the supply side, 
the key issue is how to sustain productivity increases that are based on technology adoption 
that reduces per unit costs of production.  On the demand side, five policy priorities are:  (1) 
improving the performance of domestic markets for maize in order to reduce transaction 
costs of distribution; (2) developing exports to countries where comparative advantage lies; 
(3) linking maize production to agro-industrial demand; (4) displacing food aid in kind with 
local procurement of surplus maize; and (5) activating short-term intervention measures to 
stabilise prices at levels that encourage farmers to continue technology adoption. 
 

It was further noted that, in order for policy to be effective, it needs to be informed by 
relevant research.  This implies a closer relationship between policymaking and research 
than has existed to date.  Second, it was noted that policy must be forward-looking, 
anticipating policy issues early on rather than confronting “second generation” problems that 
occur as consequences of earlier policy.  A striking example of this is the failure to 
anticipate or address the market-related consequences of maize technology adoption until 
the onset of the present maize price crisis.   
 

                                                 
1 International Food Policy Research Institute. 

 
2 Willard W. Cochrane, Farm prices:  Myth and reality.  Minneapolis, University of Minnesota Press, 1958. 
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Increasing Yield-Augmenting Productivity in Maize 
 

Does technology adoption reduce per unit costs of production in the Ethiopian 
context?  To what extent has increased maize production come about through productivity 
gains from technology adoption and/or from expansion in cultivated area?  Without 
reductions in per unit costs, smallholders cannot benefit, even in the short term, from 
increased production given the dramatic decreases in prices that result from increased 
production.  Reduction in the per unit costs of production, leading to significant increases in 
land and labour productivity, was the basic ingredient in the rural transformation in Asia in 
the last three decades.   
 

First, a clear understanding of the determinants of maize production growth in the 
past five years in Ethiopia is required to distinguish what the impact of technology adoption 
has been on reducing per unit costs of production.  Currently, research efforts on this 
question are under way by researchers at the Ethiopian Agricultural Research Organisation 
and the Department of Economics of Addis Ababa University.  Research findings and 
knowledge gaps on this question need to be identified in order to inform policy. 
 

Second, in promoting fertiliser use in Ethiopia, recommendations for fertiliser 
applications have been based on a calculation of the value-cost ratio (VCR).  However, it 
was noted that this ratio has not been calculated considering the cost of hybrid seeds for 
maize, the cost of which raises input costs considerably.  Thus, there is a need to 
reevaluate the value-cost ratio that prevails in reality and to potentially revise the technology 
package that is recommended to farmers by extension agents.  A revised package might 
include a combination of compost with reduced applications of fertiliser that reduces input 
costs. 
 
 Third, it was noted that input recommendations are currently not tailored to the 
specific agroecological conditions of production.  This may have led to inappropriate 
recommendations for fertiliser applications with consequences for yield.  There is a need to 
develop input recommendations that are specific to the agroecological context. 
 
 Fourth, it was noted that the input credit system needs to be assessed in light of its 
failure to perform effectively.  Related to this, one dimension of the input credit system that 
needs to be addressed is the timing of the repayment of fertiliser credit at the time of 
harvest, which exacerbates the volatility of prices and makes producers more vulnerable to 
negative price and income impacts.  
 
 In summary, four recommendations that emerged regarding the issue of how to 
sustain technology adoption and expand production of maize are: 
 
 Consolidating research findings and identifying knowledge gaps on whether technology 
adoption to date has effectively reduced the per unit production costs of farmers; 
 • Reevaluating the value-cost ratio used to make fertiliser use recommendations in 

light of hybrid seed costs and revising these fertiliser recommendations; 
 • Tailoring input recommendations to specific agroecological conditions to maximize 

the efficiency of input allocation; and 
 • Reforming the input credit system. 
 
Improving the Performance of Domestic Market Distribution 
 
 Despite market reforms in the early 1990s that stimulated private-sector entry and 
reduced marketing margins, the performance of agricultural marketing in Ethiopia is 
constrained by high transaction costs, due to weak or absent market institutions and 
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infrastructure.  The presence of market failure, that is, when markets are less than fully 
responsive to changes in supply or demand, has the effect of making demand even less 
elastic, or less responsive to changes in prices, implying that even greater price reductions 
are required to increase demand.  This has severe income consequences for farmers who 
have expanded production through technology adoption.  As supply increases, the capacity 
of the market to absorb the surplus through efficiently allocating it to sectors of the 
population where there is unmet demand is constrained by high transaction costs, limited 
information, and weak trader capacity to capitalise on opportunities for arbitrage across 
space and time.  A key lesson from the Asian Green Revolution experience is the 
importance of the role of private-sector trade in responding to market incentives and, as 
importantly, the active role of government in fostering a competitive private sector. 
 
 In order to improve the functioning of the liberalised grain market in Ethiopia, 
discussion focused on a concrete measure such as the establishment of an organ in 
government that would serve as a focal point in efforts to improve the grain market.  Thus, 
similar to existing bodies such as the Coffee and Tea Authority (CTA) or the Livestock 
Marketing Authority (LMA), an entity such as a potential Grain Market Development 
Authority would have the mandate of improving market performance through increasing the 
capacity of the private sector.  Thus, rather than addressing issues related to the grain 
market through “fire-fighting” approaches such as the creation of ad hoc commissions, this 
organ would serve this function on a regular basis.  The rationale for such an agency is 
based on the following: 
 

• the need to assimilate existing research on measures to improve market 
performance and to commission studies to fill knowledge gaps in order to inform 
policy; 

 
• the need to create market institutions that provide an enabling environment for 

private-sector trade such as market information systems, grades and standards, 
grain exchanges, forward trading systems, and warehouse receipts systems, among 
others; 

 
• the need to invest in needed market infrastructure, such as market stalls and 

modern storage facilities, telecommunications, and transport, among others; 
 

• the need to provide a regulatory and legal framework for commercial exchange, 
such as addressing the issue of partial licensing of traders, standardising 
commercial contracts, and facilitating the legal enforcement of contracts, among 
others; and 

 
• the need to increase the capacity of small private traders, who are limited by their 

lack of financial capital (access to working capital), physical capital (lack of storage 
and transport capacity), human capital (lack of training in business skills), and even 
social capital (limited to few relations)  in undertaking temporal and spatial arbitrage, 
which is vitally needed for the effective functioning of the market. 

 
 Second, it was noted that the impact of the maize price crisis on small private 
traders be given serious policy consideration.  These small traders are key players in 
Ethiopia’s marketing system.  Past research shows that small private traders in Ethiopia 
operate on very narrow margins, with little capital, and are exposed to considerable market 
risk.  Rather than considering traders to be speculative and exploitative, it is important to 
devise ways to enable small private operators to continue to function, through increasing 
their access to capital and to market information and increasing their skills.  It was noted 
that, generally, it was important to build trust between government and the private sector.    
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Developing Export Markets for Surplus 
 
 Like improving domestic marketing channels, exports of surplus maize are a means 
of shifting effective demand up in order to avoid price falls associated with increased supply. 
In considering this option, there are several important issues to address.  First, the question 
arose of whether there truly is a domestic surplus, particularly in view of the continued 
existence of food-needy populations and the influx of food aid.  One perspective offered on 
this was that marketable surplus of maize can coexist with food aid because the most food-
deficit households are those that lack purchasing power.  Thus, in the absence of food aid in 
cash that can be used for local procurements of food aid, food aid in kind further 
exacerbates the downward movement of prices due to increased production.  Indeed, in the 
presence of food aid in kind, the role of exports is even greater in maintaining price levels.    
 
 Second, in order to capture the potential of export markets, quality and comparative 
advantage are key considerations.  In order to achieve quality levels for exports on a 
sustained basis, it was noted that quality management needs to be in place at the level of 
producers, at the beginning of the marketing chain.  Exporters and domestic traders need to 
be closely integrated with producers to ensure consistent and acceptable export quality.  
Moreover, grades and standards need to be in place to ensure that all market participants, 
producers, traders, and exporters operate within a transparent system.  The grades and 
standards employed must conform to the demands of consumers in importing countries, 
requiring a good understanding of potential markets for Ethiopian maize.  These markets 
are both in the neighbouring East African region, with potential for expansion into Southern 
Africa, as well as the southern Arabian peninsula, in countries such as Yemen. 
 
 In terms of comparative advantage, further investigation is required to compare 
Ethiopian costs of production with costs in other maize-producing countries in the region.  
As importantly, comparative advantage is determined by how cost-effectively marketing and 
trade activities can be carried out from farm-gate to the export market.  The losses that were 
experienced in the 1997 attempt by the Ethiopian Grain Trade Enterprise to export maize to 
Kenya indicate that, despite strongly favourable price differentials between Ethiopia and 
Kenya, the high transaction costs incurred resulted in a loss of profitability.  Thus, export 
parity price analysis must be carefully undertaken on a seasonal basis with a number of 
potential importing countries.  Fundamentally, measures to reduce transaction costs are the 
key to capturing the benefits of the potential for exports.  In this regard, the transaction costs 
faced by the parastatal enterprise must be compared to that of the private sector.  The 
Asian experience suggests that the export strategy should give primary importance to the 
role of the private sector in cost-effectively exporting grain.  Moreover, the private sector 
that played this role in countries such as Bangladesh, India, and Indonesia was essentially 
that of highly competitive small-scale traders with small traded quantities. 
 
 In sum, the long-term increases in domestic supply of maize and the structural 
deficits of countries such as Kenya and nearby Arab countries suggests a potential for 
exports of maize to effectively raise demand and thus mitigate sharp declines in prices.  
However, this potential can only be realised with concerted attempts to develop and 
maintain export quality standards and reduce transaction costs of exporting maize.  
Exportability of maize needs to be viewed separately from the need for food aid for deficit 
populations given that the lack of purchasing power prohibits those needing food aid from 
absorbing the increased domestic production. 
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Intervening Directly to Stabilise Prices in the Short Term 
 
 Operating buffer stock schemes that attempt to stabilise prices through counter-
market operations can be fiscally unsustainable, operationally difficult to manage, and 
especially susceptible to rent seeking.  The Bangladesh’s recent experience reveals that 
trade can be a more viable means of price stabilisation compared to public buffer stock 
schemes.  However, as noted above, increasing demand through trade, improved domestic 
markets, and agro-industrial linkages occur over the medium-to-long term.  These strategies 
do not resolve how, in the short term, gains in technology adoption can be maintained and 
enhanced?   
 

Without abandoning the above longer-term strategies, direct intervention may be 
necessary in the short-term horizon of a single year.  However, for such an intervention to 
be effective in an efficient way, several issues need to be carefully considered.  First, what 
is the threshold price below which technology adoption by producers becomes unviable?  
Second, which public agency or entity should be engaged in price stabilisation 
interventions?  How short is the short-term, in the event of successive bumper harvests? 
 

Determining the appropriate intervention price and scale of intervention requires a 
clear analysis of production costs, yield potential, and market forces, including export and 
import parity analysis.  It requires sufficient policy analysis capacity in order to identify and 
evaluate different policy options.  The Indian experience is useful in that it demonstrates 
how price policy was used effectively in conjunction with technology diffusion through linking 
minimum support price programs directly to the release of new technologies in order to 
encourage adoption.  In terms of the scale of intervention, the Indonesian experience is 
relevant in that the parastatal agency BULOG ran a successful stabilisation scheme while 
intervening on only 6 percent of the marketed surplus.  In order to achieve this, BULOG 
worked closely with a competitive and efficient private sector, with whom it had built up trust 
and credibility.  
 

In terms of who should take on this role, various options were reviewed.  On the one 
hand, it was noted that the Ethiopian Grain Trade Enterprise (EGTE) had the principal 
mandate of acting as a commercial entity, rather than a stabilisation agency, and was 
evaluated on the basis of its profitability.  In its role as a commercial entity, it was noted that 
its interventions at market prices contributed to stabilising prices, particularly in periods of 
crisis when the private sector was unable to participate fully in the market, when the EGTE 
acted as buyer of last resort.   
 

On the other hand, it was noted that the EGTE should engage more directly in price 
stabilisation efforts, as it had previously performed this role on a “stop-and-go” basis, with 
the caveat that its mandate should be reevaluated with a change in its evaluation standards 
to reflect its role in stabilising prices, in order to avoid conflicting mandates.  A third option 
raised was that of direct intervention by entities other than the EGTE, such as purchases 
directly from the government budget through the DPPC and local procurement for food aid 
by donors and NGOs.  This option considered that the EGTE could not play a viable 
stabilisation role because of its capacity constraints.    
 
Toward A Multi-Pronged Strategy for Price Stabilisation 
 
 In sum, discussion of the way forward highlighted the importance of multi-faceted 
strategy with both long-term and short-term dimensions.  The various components of the 
strategy would need to be undertaken concurrently as they were integrally linked.  Thus, in 
the long term, realising export potential requires reductions of transaction costs in domestic 
marketing.  Similarly, in the short term, local procurement of food aid needs can effectively 
displace the need for direct price intervention.  The major components of this integrated 
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strategy involve emphasis on improving market performance, developing the quality and 
cost-effectiveness to capture export market potential, developing links between producers 
and agro-industry, displacing food aid in kind with local procurement or food-for-work 
programmes, and as a last resort in the short term, direct price intervention.   
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