


AFRICAN SMALLHOLDERS

Food Crops, Markets and Policy



The book is in fond remembrance of the late Dr Gasper Ashimogo



Edited by

Göran Djurfeldt,

Department of Sociology,
Lund University, Lund, Sweden

Ernest Aryeetey

The Brookings Institution,
Washington, DC, USA

and

Aida C. Isinika

Institute of Continuing Education,
Sokoine University of Agriculture,
Morogoro, Tanzania

AFRICAN SMALLHOLDERS
Food Crops, Markets 
and Policy

www.cabi.org


CABI is a trading name of CAB International

CABI Head Offi ce CABI North American Offi ce
Nosworthy Way 875 Massachusetts Avenue
Wallingford 7th Floor
Oxfordshire OX10 8DE Cambridge, MA 02139
UK USA

Tel: +44 (0)1491 832111 Tel: +1 617 395 4056
Fax: +44 (0)1491 833508 Fax: +1 617 354 6875
E-mail: cabi@cabi.org E-mail: cabi-nao@cabi.org
Website: www.cabi.org

©CAB International 2011. All rights reserved. No part of this publication may be 
reproduced in any form or by any means, electronically, mechanically, by photocopying, 
recording or otherwise, without the prior permission of the copyright owners.

A catalogue record for this book is available from the British Library, London, UK.

Library of Congress Cataloging-in-Publication Data

African smallholders : ‘food crops, markets and policy’ / edited by Goran Djurfeldt, 
Ernest Aryeetey and Aida C. Isinika.
          p. cm.
 Includes bibliographical references and index.
 ISBN 978-1-84593-716-4 (alk. paper)
 1.  Agriculture--Economic aspects--Africa, Sub-Saharan. 2.  Agriculture and state-- Africa, 
Sub-Saharan. 3.  Agricultural development--Africa, Sub-Saharan. 4.  Food supply--Africa, 
Sub-Saharan. 5.  Africa, Sub-Saharan--Economic conditions.  I. Djurfeldt, Göran, 
1945- II. Aryeetey, Ernest, 1955- III. Isinika, Aida C., 1951- IV. Title.

HD2117.A3447 2011
338.10967--dc22
                                                                                                        2010037677

ISBN-13: 978 1 84593 716 4

Commissioning editor: Sarah Hulbert
Production editor: Shankari Wilford

Typeset by SPi, Pondicherry, India.
Printed and bound in the UK by CPI Antony Rowe, Chippenham, UK.

www.cabi.org


v

Contributors vii

Acknowledgements ix

1 Introduction 1
Göran Djurfeldt, Ernest Aryeetey and Aida C. Isinika

2 African Agriculture: from Crisis to Development? 23
Hans Holmén and Göran Hydén

3 The Millennium Goals, the State and Macro-level 
  Performance – an Overview 45

Hans Holmén

4 Smallholders Caught in Poverty – Flickering Signs 
  of Agricultural Dynamism 74

Magnus Jirström, Agnes Andersson and Göran Djurfeldt

5 A New Era for Sub-Saharan African Agriculture? 
  Changing Drivers of Maize Production  107

Agnes Andersson, Göran Djurfeldt, Björn Holmquist, Magnus 
   Jirström and Sultana Nasrin

6 Maize Remittances, Market Participation and Consumption 
  among Smallholders in Africa   138

Agnes Andersson

7 Meeting the Financial Needs of Smallholder Farmers 
  in Ethiopia 156

Wolday Amha

Contents



vi Contents

 8  Agricultural Diversifi cation, Food Self-suffi ciency and Food 
     Security in Ghana – the Role of Infrastructure and Institutions    189
     Fred M. Dzanku and Daniel Sarpong

 9  Conditions for Achieving Sustained Agricultural 
     Intensifi cation in Africa: Evidence from Kenya 214
    Stephen K. Wambugu, Joseph T. Karugia 
    and Willis Oluoch-Kosura

10 The Fertilizer Support Programme and the Millennium 
    Development Challenge in Zambia: Is Government 
    a Problem Solution? 237
    Hyde Haantuba, Mukata Wamulume and Richard Bwalya

11 Has the Nigerian Green Revolution Veered Off Track?   257
    Tunji Akande, Agnes Andersson, Göran Djurfeldt 
    and Femi Ogundele

12 Addressing Food Self-suffi ciency in Tanzania: a Balancing 
    Act of Policy Coordination  281
    Aida C. Isinika and Elibariki E. Msuya

13 Focusing on the Majority – Rethinking Agricultural 
    Development in Mozambique  316
    Peter E. Coughlin

14 Conclusions: What Direction for the Future 
    of African Agriculture?  354
     Ernest Aryeetey, Göran Djurfeldt and Aida C. Isinika

Index 373















































http://gem.sam.lu.se/soc/socgdjweb/Questionnaires/Questionnaires.htm




http://www.nepad-caadp.net/about-caadp.php
http://www.nepad-caadp.net/about-caadp.php
http://blog.sam.lu.se/afrint/?page_id=35










































http://www.africaneconomicoutlook.org
http://africarice.blogspot.com/2008/05/can-rice-crisis-be-turned-into.html
http://africarice.blogspot.com/2008/05/can-rice-crisis-be-turned-into.html
http://www.agra-alliance.org/section/work
http://www.commissionforafrica.org
http://www.oxfam.org/sites/www.oxfam.org/files/aid-for-agriculture-turning-promises-into-reality-report-12.11.09.pdf
http://www.oxfam.org/sites/www.oxfam.org/files/aid-for-agriculture-turning-promises-into-reality-report-12.11.09.pdf


http://.fao.org/worldfoodsituation/FoodPricesIndex/en/
http://.fao.org/worldfoodsituation/FoodPricesIndex/en/
http://www.fao.org/isfp/isfp-home/en/
http://www.fao.org/isfp/isfp-home/en/
http://www.ifad.org/operations/food
http://www.ifad.org/operations/food


http://www.atimes.com
http://www.un.org/esa/population/unpop.htm#new
http://www.un.org/esa/population/unpop.htm#new
http://www.time.com/time/world/article/0,8599,1717572,00.html


















































http://www.africa-union.org
http://www.bertelsmann-transformationindex.de
http://www.bertelsmann-transformationindex.de
http://www.bertelsmann-transformationindex.de
http://www.bertelsmann-transformationindex.de
http://www.bertelsmann-transformation-index.de
http://www.bertelsmann-transformation-index.de
http://www.bertelsmann-transformation-index.de
http://www.bertelsmann-transformation-index.de
http://www.bertelsmann-transformation-index.de
http://www.bertelsmann-transformation-index.de
http://www.bertelsmann-transformation-index.de
http://www.bertelsmann-transformation-index.de


http://www.asareca.org/ecapapa
http://www.asareca.org/ecapapa
http://www.basis.wisc.edu
http://www.oecd.org/dev/insights
http://www.oecd.org/dev/insights
http://faostat.fao.org/
http://faostat.fao.org/


http://www.id21.org
http://www.ideaamis.com
http://www.ideaamis.com
http://www.irinnews.org
http://www.irinnews.org
http://www.ipsnews.net
http://www.ipsnews.net
http://www.multinationalmonitor.org
http://www.multinationalmonitor.org


http://www.nri.org
http://www.allafrica.com
http://www.allafrica.com
http://www.sida.se
http://www.ID21.org
http://www.un.org/apps/news/printnewsAr.asp?nid=23780
http://www.un.org/AR
http://www.un.org/AR
http://ictupdate.cta






































S
m

allholders C
aught in P

overty 
91

Table 4.9. Rice production and cultivated area.a

Ghana Malawi Mozambique Nigeria Tanzania Group total

Proportion of sampled farmers 
growing rice (%)

2002  42 24     13 21 46 30
2008 37 21     23 27 48 32
Change (%) −5 −3     10*** 6* 2 2

Farm area under rice (ha), 
three-season average 
(2000–2002 and 2006–2008)

2000–2002   0.68   0.47   0.41   1.11   1.04    0.82
2006–2008   0.65   0.52   0.29   2.16   0.96    0.88
Change (%)   −4   10     −30*       94***       −8       8

Three-seasons’ mean 
rice production (t/farm)

2000–2002   0.52   0.81    0.16   2.25   1.55    1.15
2006–2008   0.27   1.05    0.24   2.69   1.79    1.21
Change (%)   −47***   29*       49    20    16      4

Three-seasons’ median 
rice production (t/farm)

2000–2002   0.34   0.72    0.11   1.52   1.23    0.72
2006–2008   0.16   0.94    0.15   1.73   1.32    0.64
Change (%) −54 31 42 14     8 −11

No. of cases 2000–2002 159 77 30 87   160 514
Missing cases 2000–2002 1 0 1 0 0 2
Missing cases (%) 2000–2002 1 0 3 0 0 0
No. of cases 2006–2008 152 80 61 68 191 552
Missing cases 2006–2008 0 0 0 0     1.00 1
Missing cases (%) 2006–2008 0 0 0 0      1      0.2

T-test for paired samples of mean yields: ***Significant at the 0.1% level; *at the 5% level.
a Based on a subsample including rice growers who cultivated an average area of at least 0.1 ha during the 2000–2002 and 2006–2008 periods. 
The sample also excludes cases with a sixfold or higher yield increase between the two periods. Mozambique figures are from 2003–2005 and 2006–2008.
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Table 4.10. Rice yields.a

Ghana Malawi Mozambique Nigeria Tanzania Group total
Partly or fully 
irrigated rice

Three-seasons’ mean 
rice yield (t/ha)

2000–2002
2006–2008
Change (%)

  0.99
  0.43

   −56***

 1.91
 2.18

  14

 0.41
 0.98

   142***

 2.32
 1.31

−43***

 1.53
 1.87

     22**

 1.49
 1.35

      −9

 1.94
 1.92

       −1
Three-seasons’ median 

rice yield (t/ha)
2000–2002    0.76  1.69   0.29  1.83  1.47  1.23  1.86
2006–2008    0.30  2.18   0.63  1.30  1.55  1.00  1.31
Change (%) −61 29 118 −29 6 −18 −30

No. of cases 2000–2002 159 77 30 86 160 513 54
Missing cases 2000–2002 1 0 1 1 0 3 125
Missing cases (%) 2000–2002 1 0 3 1 0 1 0
No. of cases 2006–2008 152 80 61 66 190 549 89
Missing cases 2006–2008 0 0 0 2 2 4 49
Missing cases (%) 2006–2008 0 0 0 3 1       0.7 0
5% best-performing 

farmers’ yield 
(t/ha) riceb

2000–2002   2.95  3.97   0.81 3.54  3.48  3.01  4.27
2006–2008   1.16  4.24   3.09  1.53  3.87  2.82  3.88
Change (%)    −61*    7    282**    −57**     11        −6      −9

95% lowest-performing 
farmers’ yield 
(t/ha) riceb

2000–2002  0.95  1.39   0.39  1.95  1.35  1.21  1.75
2006–2008  0.38  2.01   0.66  1.29  1.73  1.23  1.92
Change (%) −60***   44***         68**    −34*      28***    1        10

T-test for paired samples of mean yields all rice growers, mean yields 5% best performing and 95% lowest performing: ***Significant at the 0.1% level; 
**at the 1% level; *at the 5% level.
a Based on a subsample including rice growers who cultivated an average area of at least 0.1ha during the 2000–2002 and 2006–2008 periods. 
Yields above 8 t/ha at farm level have been excluded. Mozambique figures are from 2003–2005 and 2006–2008.
b Based on village aggregates.
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common use of the term, we use the concept yield gap to capture local-level con-
ditions and realities and do not refer to the agronomic yield potential of the crop 
as measured under controlled conditions at experiment stations. The aggregates 
based on such village means are presented in Tables 4.5, 4.8 and 4.10. In 
Table 4.11, the summary yield gaps for maize, sorghum and rice are given for 
the two periods. As shown, the gaps are substantial, varying between 54% and 
66%, where the percentages indicate the discrepancy between the yield potential 
and the average of the farmers that are not among the 5% best performing.

Intra-village agro-ecological differences (soil quality, sloping land, etc.) may 
form part of the explanation for the yield gaps. But as mentioned and as shown 
by others, crop input and management factors can be assumed to form an impor-
tant part of the explanation (Jayne et al., 2006). As shown for maize in Andersson 
et al. (Chapter 5, this volume), the reasons for the observed yield gaps can be 
related to differences in a number of economic and political conditions. These, in 
turn, affect farmers’ access to yield-improving technologies as well as their ability 
to invest in surplus production under highly uncertain market conditions.

Technology adoption

The introduction and adoption of productivity-increasing technologies has been 
one of the key components of the intensification processes that have character-
ized the past decades’ generally successful agricultural development in Asia and 
Latin America. Africa lags behind in technology adoption but is catching up 
and the oft-repeated description of a continent largely bypassed by new tech-
nologies seems to be increasingly outdated. Focusing in this section on the 
adoption of seed and planting material technology and the use of chemical 
fertilizer, we can show that adoption rates of improved/hybrid seeds were quite 
high in 2008, reaching 53% for maize and 35% for rice but only 8% for sor-
ghum.9 The recent breakthroughs in sorghum yields mentioned earlier may, of 
course, come to change the situation.

Table 4.11. Summary of yield gaps 2000–2002 and 2006–2008.

2000–2002
Mean yield 

(t/ha)

2000–2002
Potential 

yield (t/ha)

2000–2002
Yield gap 

(%)

2006–2008
Mean yield 

(t/ha)

2006–2008
Potential 

yield (t/ha)

2006–2008
Yield gap 

(%)

Maize 1.26 3.71 66 1.08 2.91 63
Sorghum 0.71 1.54 54 0.39 1.04 63
Rice 1.21 3.01 60 1.23 2.82 57
Partly or fully 

irrigated rice
1.75 4.27 59 1.92 3.88 51

9 The adoption rates of modern varieties of maize and rice in this sample point to adoption levels 
on par with or even higher than the adoption rates among smallholders in Asia in the early 1980s 
(Evenson and Gollin, 2003).
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Some caution is warranted in the interpretation of the figures presented in 
Table 4.12, as farmers reporting on the use of improved/hybrid seed and 
planting material sometimes refer to re-circulated seeds, and in many cases the 
use of old and/or a mixture of varieties results in lower production than the use 
of fresh and clean seeds. On the other hand, farmers sometimes refer to 
improved seed and/or planting material as traditional because they have used 
it for several years and consequently label it traditional technology.

A related and important question is that of fertilizer use – without the appli-
cation of fertilizers many of the disseminated seed technologies do not deliver 
their potential benefits. As depicted in Table 4.12, the use of fertilizers is com-
mon among maize growers, with an adoption rate above 40%. While the share 
of maize farmers applying fertilizers has remained stable, it has fallen markedly 
among sorghum growers, possibly contributing to the overall stagnation of 
sorghum production and yields discussed previously.

Commercialization and market integration

Access to productivity-raising technologies is a key factor for agricultural devel-
opment, and currently the lack or insufficient use of such technologies con-
strains agricultural growth in SSA. Technology adoption is, however, not only 
limited by lack of availability and knowledge about its use. For farmers to apply 
such technologies there must be a commercial incentive and the risks associ-
ated with the investments must be reasonable. Farmers must be able to market 
their crops making a profit and there needs to be a certain level of predictability 
about demand and prices. Underdeveloped and ill-functioning markets consti-
tute a major constraint for farm households seeking to improve their situation. 
As shown in Table 4.13, much, if not most, of what is produced on the farms 
never enters the markets.

Only about half of the growers of maize, cassava and rice sell some of their 
crop output, and for sorghum the share is approximately a quarter (28%). 
Looking at all types of crops, we can see that the share of completely non-
commercialized crop farming has increased from 17% to 21% over the period. 
With the exception of maize, which will be explored in more detail in a following 

Table 4.12. Percentage of farmers using seed and fertilizer, 2002 and 2008.

Seed/plant
material

Maize 
2002

Maize 
2008

Change
(%)

Sorghum
2002

Sorghum
2008

Change
(%)

Rice
2002

Rice
2008

Change
(%)

Traditional 47 47 – 88 92 4* 74 65 −9**

Improved /OPV 23 16 −7*** 11 6 −5** 26 35 9**

Hybrid 31 36 5*** 1 1 – na na na
Total 100 100 100 100 100 100
Fertilizer use 43 44 1 33 11 −22*** 29 24 −5

T-test for paired samples of adoption rates: ***Significant at the 0.1% level; **at the 1% level; 
*at the 5% level.
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chapter (see Andersson et al., Chapter 5, this volume), the level of commer-
cialization has fallen for all the staple crops.

The amounts sold are low, averaging 0.8 t for maize, 0.5 t for sorghum, 
1.0 t for rice and 2.5 t for cassava (fresh weight) in 2008, all growers considered. 
Comparing means and medians, the skewed distribution of marketed output 
implies that, for the great majority, the amounts marketed are even more mod-
est and in most cases limited to a few bags. For many, the sale of staples is 
followed by later purchases, eventually turning many sellers into net buyers.

The weakness of the staple crop markets is part of the explanation behind 
the growing importance of and increasing attention directed towards markets 
for high-value crops (‘other food crops’ and ‘non-food crops’).10 In this respect, 
it is interesting to note that the proportion of growers selling such crops has 
increased (Table 4.13). As depicted in Table 4.14, cash income from other 
food crops (vegetables, beans, potatoes, etc.) and non-food cash crops (coffee, 

Table 4.13. Percentage selling and amount marketed by type of crop.

Maize Cassava Sorghum Rice
Other food 

crops
Non-food 

crops
Any type 
of crop

Proportion of growers 
who sold the crop 
in 2002 (%)

 43   57   41    64 60 100 83

Proportion of growers 
who sold the crop 
in 2008 (%)

 48   51   28    54 76 100 79

Change (%)    5**      −6**     −13***   −10***    16*** – −4***

Average amount sold, 
all growers 2002 (t)

0.97   3.58   0.69 0.83 na na na

Average amount sold, 
all growers 2008 (t)

0.81   2.52   0.49 0.95 na na na

Change (%) −16 −29*  −30*    15 na na na
Median amount sold, 

all growers 2002 (t)
0.30   1.50   0.30 0.39 na na na

Median amount sold, 
all growers 2008 (t)

0.23   0.91   0.25 0.50 na na na

Change (%) −25 −39  −17    28 na na na
Average proportion of 

total production sold 
2002, all farmers (%)

 22 na    18    32 na na na

Average proportion of 
total production sold 
2008, all farmers (%)

 25 na    14    28 na na na

Change (%)  14*** na  −19**   −11 na na na

T-test for paired samples of proportion selling, amount sold and mean amount sold. ***Significant at the 
0.1% level; **at the 1% level; **at the 5% level.

10 Important drivers behind the development are, of course, also an increasing demand for 
higher-value products, not least by the urban population.
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Table 4.14. Composition of cash income, average share of different income sources in total cash income 2008, all households (%).

Ethiopia Ghana Kenya Malawi Mozambique Nigeria Tanzania Zambia Total

 1. Sale of food staple 50 28 11 18 25 23 36 23 27
 2. Sale of other food crops 10 18 23 26 12 24 13 23 19
 3. Sale of non-food crops 13  2 22  8  7 19  6 11 10
 4. Sale of animals/animal produce 15 22 16  6  4 10  6  7 11

Farm income (1–4) 89 70 71 59 47 76 61 65 66
 5. Leasing out machinery/

   equipmenta
 0  0  0  2  1  0  1  1  1

 6. Work on others’ 
   farms/agricultural labour

 1  1 11  9  4  2  6  7  5

 7. Non-farm salaried employment  3  9  9 12  6 14  9  7  8
 8. Micro-business  5  8  3 13 27  6 19 11 12
 9. Large-scale business  0  1  0  0  0  1  0  0  0
10. Rent interests  0  0  0  0  0  0  1  0  0
11. Pensions  0  1  1  0  3  0  0  1  1
12. Remittancesb  1 10  5  5 11  1  3  7  6

Non-farm income (5–12) 11 30 29 41 53 24 39 35 34

a Including oxen, push carters, etc.
b From absent household members, children, etc.
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tobacco, tea, sugarcane, etc.) indeed make up important sources of cash 
income (on average 19% and 10% respectively), often generating immediate 
contributions throughout the year for cash-strapped households. It is, however, 
also important to note that in five of the eight countries the sale of staple crops 
forms the single most important source of farm cash income. In this respect, 
the two extremes in the sample are Kenya and Ethiopia. In Kenya the sale of 
staples only constitutes 11% of cash income, while in Ethiopia 50% of house-
hold cash income is generated through the sale of staple crops.

Off-farm linkages

During the past decade there has been an important debate around the impor-
tance of non-farm incomes in SSA. Coining the term ‘de-agrarianization’ to 
describe a process of rapid livelihood diversification, Bryceson claims that 
African smallholders have become much less dependent on farm income and 
that non-agricultural activities may account for as much as 60–80% of house-
hold income (Bryceson, 2002:730). Our data on cash income sources for 
2008 do not support such claims, however (Table 4.14). Rather, at the level of 
34% of total cash income, our figure is more in accord with other estimates 
pointing to a non-farm share of around 35% (Reardon et al., 2007:117). 
Jayne et al. report non-farm income shares for four of our sampled countries 
(Jayne et al., 2006:4). While in the case of Kenya (30.5%), Ethiopia (8.1%) 
and Zambia (28.5%) their findings tally reasonably well with those from our 
sites, the Mozambique figure (27.3%) deviates markedly, which is why a com-
ment on the relatively high share of non-farm income in the Mozambique 
sample is required. The selection of villages may have introduced a bias in the 
sample in terms of non-farm incomes. Among the sampled farm households a 
high proportion of those residing in the southern part of the country have male 
members who migrate to South Africa or Maputo, generating important non-
farm household incomes. The sampled villages in the centre of the country are 
situated close to the Sofala–Manica road, which is why many household mem-
bers are both farming and engaged in commerce. In the north, in the Nampula 
and Zambézia provinces, farm income dominates (Coughlin and Givá, 2009).

Cash income, of course, only forms part of total household income for 
households retaining part of their agricultural output for their own consump-
tion, payment for hired labour, seeds, etc. If this part of the production was to 
be valued at the price of marketed output, the overall share of farm income 
would increase markedly. In our samples, non-cash incomes can be expected 
to be of major importance, particularly for the poorer segments retaining 
a relatively higher share of the output. On the whole, therefore, we can conclude
that our findings do not provide evidence of a situation of ‘de-agrarianization’ 
in our study areas.

The proportion of households engaged in non-farm activities does not 
seem to have changed much in the period. Approximately half of the surveyed 
households in both 2002 and 2008 did not report any income from non-farm 
sources (Table 4.15). This finding adds to the impression that, although 
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non-farm activities continue to be of great importance to many African small-
holders, the mainstay of the household economy continues to depend on 
income generated on the farms.

Production and income according to land endowments and gender

Earlier sections have pointed at variation in the sample in terms of access to 
land (Table 4.2) and also in terms of area productivity/yield gaps (Table 4.11). 
This section will explore these differences further by focusing on different 
groups of the sample, being defined by their access to land and the sex of the 
farm manager of the household.

Inter-household heterogeneity in terms of asset endowments is commonly 
referred to as an important explanation of differences in production, produc-
tivity and income diversification (Barret et al., 2005; World Bank, 2007). 
Poverty prevents farmers from investing in new technologies and entering 
markets characterized by high price fluctuations and high transaction costs. In 
the SSA context, in particular, women farmers face a number of gender- 
specific challenges and constraints relative to male farmers. In the following 
sections data on production, productivity and income sources are presented 
for households, divided into five groups based on the ranking, at the village 
level, of the household per capita land size. A division is also made according 
to the sex of the farm managers in the household. The distribution of the 
sample according gender is given in Table 4.16. The sex of the farm manager 
as reported by the respondents is, in the vast majority of cases, equivalent to 
that of the household head.

Using farm size as an indicator of wealth or economic resources is prob-
lematic, not least in the case of many SSA countries, where access to land may 

Table 4.15. Share of households having different sources of non-farm income, all 
households (%), 2002 and 2008.a

Non-farm income source 2002 2008 Change (%)

Leasing out machinery and or equipmentb na  3 na
Work on others’ farms/agr. labour na 15 na
Non-farm salaried employment 19 17 −2
Micro-business 34 29 −5***

Large-scale business  1  1 –
Rent interests  3  1 −2***

Pensions  2  2 –
Remittancesc 16 17 1
Any non-farm income source 49 53 4***

T-test for paired samples of change in proportion having a certain non-farm income source. ***Significant
at the 0.1% level.
a A household can have more than one source of income.
b Including oxen, push carters, etc.
c From absent household members, children, etc.
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be a relatively less constraining factor than, for example, access to capital or 
credit and thereby to different production inputs. In both the 2002 and 2008 
surveys an effort was made to rank households according to wealth based on 
a qualitative and subjective assessment made by the interviewers. The reliability 
of this wealth indicator turned out to be weak. Lacking complete data on total 
household income as well data on household expenditure, we are confined to 
using land endowments as a proxy, although we realize that, at best, it can only 
provide a rather crude picture of intra-village disparities.

The results, as depicted in Table 4.17, illustrate the harsh realities facing 
the great majority of households. Comparing the bottom and top groups, we 
can see that the production per consumption unit (PCU)11 of all staple crops 
for which we have collected data is consistently higher for the better endowed. 
The level of PCU was between 32% and 40% higher for sorghum and rice in 
the top quartile compared to the most land-constrained group (first quartile), 
and in the case of maize the difference, 200% in 2008, was even more 
pronounced.

Differences in yields are small between the quartiles, and the fall in yields 
affecting all three crops seems to have affected the more, as well as the less, 
land-endowed households, to approximately the same extent in the case of 
maize. For sorghum the top 10% biggest landholders experienced a dramatic 
fall in yields, whereas in the case of rice, the bottom quartile seems to have 
fared relatively worse.

Turning to the differences between male- and female-managed farm house-
holds in terms of staple crop production, Table 4.17 shows that total farm 
output on female-managed farms, which generally have lower access to land 
and family labour, is markedly lower. The PCU level for all three cereal crops 
was higher in male-managed households than in female-managed ones in 
2008. Yield differences are not as pronounced as production differences but 
are consistently somewhat higher (4–12%) in male-managed households.

Differences in production between household categories divided according 
to land endowment and gender are also reflected in the patterns of income 
diversification, as presented in Table 4.18. There is an overlap between the 

Table 4.16. Gender (farm manager) distribution of sampled households.

Sex of farm manager 2002 (%) 2008 (%)

Male 78.6 77.3
Female 21.4 22.7
Total      100      100

11 Following Sukhatme (1970) we have assumed that 220 kg of grain equivalents per person 
(consumption unit) and year is the approximate minimum food and calorie intake required to 
keep a person alive, corresponding to 2200 kCal or 600 g of grain per day. In calculating grain 
equivalents, the weight used for paddy was 0.8. Consumption units: adults (15–60 years) 1.0; 
children (< 15 years) 0.5; old (>60 years) 0.75.



100 
M

. Jirström
, A

. A
ndersson and G

. D
jurfeldt

Table 4.17. Production and productivity by wealth and gender.

Means for households quartilesa ranked by per capita 
farm size (ha) by village Gender

Total 
sample

Q1
0–25

Q2
25–50

Q3
50–75 75–90

Top 10
 90–100

Male-managed
farms

Female-
managed farms

Mean farm size 2002 (ha), 
(n = 3037)

0.92 1.62 2.32 3.60 5.78 2.59 1.54 2.41

Mean farm size 2008 (ha), 
(n = 2869)

0.81 1.46 2.20 3.25 5.43 2.44 1.26 2.16

Mean farm size per capita 2002 
(ha), (n = 2547)

0.13 0.23 0.34 0.51 0.95 0.38 0.31 0.37

Mean farm size per capita 2008 (ha), 
(n = 2604)

0.12 0.21 0.34 0.53 1.06 0.38 0.29 0.36

Production (t), PCU (kg) and yield (t/ha)b

Average maize production/farm 
2000–2002 (t), (n = 1901)

0.74 1.22 1.22 1.28 1.92 1.30 0.87 1.22

Average maize production/farm 
2006–2008 (t), (n = 2241)

0.81 0.99 1.24 1.64 2.06 1.43 0.73 1.24

Change (%)  9 −19 1 28* 7 10 −16  1
Average maize PCU 2000–2002 (kg), 

(n = 1901)
117 191 230 275 542 239 270 245

Average maize PCU 2006–2008 (kg), 
(n = 2005)

132 161 238 355 537 269 196 251

Change(%)  13 −15 3 29** −1 13* −27 2
Average maize yield 2000–2002 (t/ha), 

(n = 1888)
1.41 1.46 1.43 1.31 1.37 1.42 1.35 1.41

Average maize yield 2006–2008 (t/ha), 
(n = 2004)

1.23 1.21 1.15 1.22 1.12 1.22 1.10 1.19

Change (%) −13* −17*** −20*** −7 −19** −14*** −18*** −15***
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Average sorghum production/farm 
2000–2002 (t), (n = 553)

0.56 0.84 1.18 1.06 1.17 1.00 0.59 0.96

Average sorghum production/farm 
2006–2008 (t), (n = 538)

0.33 0.42 0.42 0.58 0.73  0.49 0.27 0.46

Change (%) −42*  −50*** −64* −45** −37 −51*** −55 −52***

Average sorghum PCU 2000–2002 
(kg), (n = 553)

 71  114 191 159 251 157 116 153

Average sorghum PCU 2006–2008 
(kg), (n = 538)

 43   63 75 107 182 83 70 81

Change (%) −40***  −45*** −60 −32* −27 −48*** −39 −47***

Average sorghum yield 2000–2002 
(t/ha), (n = 539)

0.71 0.82 0.68 0.64 0.84 0.74 0.69 0.73

Average sorghum yield 2006–2008 
(t/ha), (n = 537)

0.56 0.60 0.50 0.53 0.38 0.55 0.43 0.53

Change (%) −20  −27** −26** −17 −55*** −25*** −38** −27***

Average rice production per farm 
2000–2002 (t), (n = 446)

0.79 0.85 1.24 1.48 1.07 1.11 0.94 1.08

Average rice production per farm 
2006–2008 (t), (n = 420)

0.64 1.04 0.90 1.15 1.39 1.08 0.59 1.00

Change (%) −18   23 −27* −22 30 −2 −37 −8
Average rice PCU 2000–2002 (kg), 

(n = 446)
172  157 248 315 303 229 240 230

Average rice PCU 2006–2008 (kg), 
(n = 420)

  96  162 168 234 352 197 155 189

Change (%) −44*    3 −32* −26 16 −14 −36* −18*

Average rice yield 2000–2002 (t/ha), 
(n = 445)

1.39 1.40 1.59 1.50 1.10 1.45 1.31 1.43

Average rice yield 2006–2008 (t/ha), 
(n = 419)

1.02 1.32 1.20 1.23 1.09 1.20 1.13 1.19

Change (%) −27* −6 −24* −18 −1 −17** −13 −17**

T-test for paired samples of proportion selling, amount sold and mean amount sold. ***Significant at the 0.1% level; **at the 1% level; *at the 5% level.
aThe fourth quartile has been divided into two groups (75–90% and 90–100%) in order to highlight the characteristics of the ‘elite’ group.
bProduction and productivity figures for the total sample differ in comparison with the figures presented in Tables 4.4–4.10. The discrepancy is due to the 
difference in populations, which, in turn, is due to the number of missing cases related to variable household size used to calculate the per capita farm size 
categories used in this table.
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two categories, as female-managed farms, on average, are only approximately 
half the size of male-managed farms (Table 4.17). Table 4.18 shows that 
smaller farms and female-managed farms are relatively less dependent on farm 
activities for their cash income and, correspondingly, more dependent on non-
farm income sources to obtain cash. Not surprisingly, in comparison with the 
top land size group, the bottom quartile derives approximately 20% more of 
their total cash income from non-farm activities. Especially important in rela-
tive terms for this category are agricultural wage labour income, micro-business 
and non-farm salaried employment. It is noteworthy that, in this group of small 
farm households, income from the sale of non-staple food crops is relatively 
less important than for the larger farms. Growing high-value crops such as 
vegetables and other cash crops seems, in other words, to be relatively more 
important for bigger farms.

As could be anticipated, female-managed farms receive more remittances 
than male-managed ones and are also generating relatively more cash income 

Table 4.18. Composition of cash income by wealth and gender – average share of different 
income sources in total cash income 2008 (%).

Means for households quartilesa ranked 
by per capita farm size (ha) by village

Male Female
Total 

sample
Q1

0–25
Q2

25–50
Q3

50–75 75–90
Top 10 
90–100

Number of cases 496 638 618 383 239 2013 597 2610
 1.  Sale of food staple 

 crops
 24  29  29  29  32  32  23  28

 2.  Sale of other food crops  19  20  21  23  22  22  20  21
 3.  Sale of non-food crops   7  10  12  13  17  13  8  11
 4.  Sale of animals/animal 

 produce
 12  11  13  12  15  14  9  12

Farm income (1–4)  57  66  70  72  79  71  54  67
 5. Leasing out  machinery/

 equipmentb
  1   1   1   1   0   1   1   1

 6.  Work on others’ farms/
 agricultural labour

 10   6   5   3   3   6   9   6

 7.  Non-farm salaried 
 employment

 12  10   7  10   6  10  11   9

 8. Micro-business  16  13  13  11   9  14  15  13
 9. Large-scale business   0   0   0   0   1   0   0   0
10. Rent interests   0   0   0   0   1   0   0   0
11. Pensions   1   1   0   2   1   1   1   1
12. Remittancesc   7   7   8   5   6   5  14   7

Non-farm income (5–12)  43  34  30  28  21  29  46  33

a The fourth quartile has been divided into two groups (75–90% and 90–100%) in order to highlight the 
characteristics of the ‘elite’ group.
bIncluding oxen, push carters, etc.
c From absent household members, children, etc.

Gender
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from agricultural wage labour, although the overall importance of this source of 
income is quite low for the entire sample.

Having identified quite large differences in the composition of household 
cash income among different categories of household, the previous conclu-
sion on the relatively low importance of non-farm income sources seems, 
nevertheless, to hold even for the smallest farm households. Although non-
farm income sources constitute some 43% of total cash income for the most 
land-restricted, total income includes retained production, suggesting that 
this is still the most important source of household income, even for this 
group.

With a non-farm cash income share of 21–43% in the five land size groups – 
implying a much lower share of total household income, as the latter includes 
retained agricultural production – even the very land-scarce quartile continues 
to depend on agriculture as the clearly most important source of household 
income.

Conclusion

The general picture emerging from the findings presented is one of a con-
tinued crisis in the smallholder sector, characterized by low levels of output 
per farm, low area productivity and a high degree of subsistence farming. 
Changes during the period 2002–2008 have not been substantial in the 
areas under study, and although variation between countries and within 
regions have been shown to be great, they do not support an overall impres-
sion of an agricultural growth process on a par with the past decade’s posi-
tive GDP growth rate, which, on average, has surpassed 5%. While 
increasing productivity in the agricultural sector is becoming a goal for 
national and international organizations trying to promote growth in the 
region’s agricultural sectors, efforts taken to achieve such change have not 
yet had any clear impact on area productivity in the village areas covered in 
this study. The historical pattern according to which output growth, by and 
large, has been driven, explained by extensification strategies, does not 
seem to have been reversed during the past decade in the approximately 
100 villages studied.

For the staple crops we identify a mixed picture. Maize – the most impor-
tant crop in SSA and in our sample – has done well in terms of increasing 
farm production in Malawi and Zambia. Cassava farm areas have expanded 
significantly in Nigeria, while for sorghum the general trend seems to be one 
of declining production. In the case of rice, Ghana is the only country 
showing a negative trend in production, a fall explained by lower yield levels 
in the 2006–2008 period. Although Nigeria also experienced falling area 
productivity, an almost doubling of the farm area under rice among rice 
growers compensated for this. In Mozambique, yield levels increased dra-
matically, as did the share of the sampled households growing rice. Also, for 
Tanzania, a statistically significant positive growth (22%) in yields was 
registered.
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There continue to be wide gaps in productivity, as measured by village-level 
yield gaps between a small minority of high-performing farms and the majority 
of farm households. Ranging between 54% and 66% for the different staple 
crops, this suggests that there continues to be an untapped potential in the 
SSA staple crop sector. Furthermore, the 2008 data confirm the findings of 
2002, pointing to a relatively broad use of modern varieties of seeds and plant-
ing materials for all crops but sorghum. In the case of maize and rice, adoption 
rates have increased, whereas they have fallen sharply for sorghum. The use of 
fertilizer remains common for maize but has decreased significantly for 
sorghum.

The only one of the four staple crops having experienced a positive change 
in terms of increased commercialization is maize. On the whole, both the abso-
lute and the relative level of commercialization is low, with only about half of 
maize, rice and cassava farmers selling any amount of their crops and only 
about a fourth in the case of sorghum. The median volume sold ranges between 
200 and 500 kg for the grain crops and 900 kg (wet weight) for cassava. The 
proportion of farm households who do not market any of their crop output has 
increased since 2002 and by now amounts to 21%.

The low level of commercialization in the farm economy does not seem to 
be compensated through any dynamism in the non-farm economy share of the 
household economy. The share of farm households lacking any such sources 
of income remains at approximately 50% – quite low. Calculated as a share of 
total cash income, non-farm income accounts, on average, for 34%. Total 
household income, however, includes the value of agricultural output retained. 
Thus, the actual share of non-farm income in total income is clearly lower than 
34%. On the whole, our findings do not concur with the notion of an ongoing 
process of ‘de-agrarianization’.

This chapter has also pointed at the heterogeneity in the smallholder sec-
tor in terms of access to land and income composition for different groups. The 
per capita access to land is very small in absolute number, 0.12 ha per capita 
or less for the 25% smallest farms in all countries but Nigeria and Ethiopia. In 
Kenya, the per capita farm size was 0.04 ha in 2008. Female-managed house-
holds and smaller farms (often overlapping categories) are relatively more 
dependent on non-farm sources of income, but although differences in these 
respects can be clearly distinguished, the general conclusion is that even the 
categories being the most dependent on non-farm cash income source remain, 
by far, more dependent on farm income sources for their total household 
income when taking non-marketed production into consideration.

While several glimpses of dynamism were detected in the analysis of the 
survey data, by and large, the situation facing the great majority of smallhold-
ers calls for major changes, including investments in the sector and also more 
smallholder-friendly policies, creating better incentives for technology adop-
tion and market integration. To the extent that any change in this direction 
has been set in motion by the new comprehensive initiatives under NEPAD 
and AGRA, it had not, by 2008, resulted in any marked changes recorded by 
this study. The smallholders of sub-Saharan Africa are desperately waiting for 
change.
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Since the turn of the millennium the African policy environment has shifted 
with respect to agriculture in general and more specifically in relation to the 
smallholders that constitute the majority of farmers on the subcontinent. The 
emergence of the New Economic Partnership for African Development 
(NEPAD) and its Comprehensive Africa Agricultural Development Programme 
(CAADP) are tangible and promising outcomes of such policy changes. The 
global interest in smallholder futures, moreover, has received growing attention 
through the World Development Report 2008 (World Bank, 2007). Growing 
anxiety over global warming, coupled with rising food security concerns in the 
more populous countries of the world, has directed attention towards agricul-
tural land reserves in Africa as sources of both biofuel production and food. 
Recent rises in food prices reinserted the food security issue at the top of the 
global agenda with a great deal of urgency in early 2008. The world food price 
crisis, as it was labelled at the time, has since abated but has to some extent 
reconfigured the global markets for staple crops, with national food self-sufficiency 
re-emerging as a political objective in many countries both within and outside 
Africa. The long-term effect of the world food price crisis appears to be a 
higher level of global food prices.

Meanwhile, the post-millennial period has, until recently, been characterized 
by rapid economic growth in a number of African countries. Since late 2008, 
what is believed to be the worst global financial crisis since the Depression of the 
1930s has altered the growth prospects of the continent radically, however. 
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The strong growth witnessed in many African countries since the early years of 
the millennium has, in some cases, given way to recession. The domestic ability 
to feed not only the smallholder population but also urban consumers becomes 
even more vital in a situation where expensive imports can hardly compensate 
for shortfalls in national production.

The political motives for ensuring food sufficiency are thus increasingly 
shaped by global processes outside the control of national policy makers, 
while the necessity of encouraging an African Green Revolution is increas-
ing by the day, partly as a result of such changes. In this context, the histori-
cal lessons from the Asian experience of agricultural transformation constitute 
central reference points in guiding and evaluating the African experience. 
The narrative of the Asian Green Revolution as a state-driven, market- 
mediated and smallholder-based development with scientific–industrial tech-
nology as a necessary but not sufficient condition for growth is especially 
pertinent.

Against this backdrop, the purpose of the present chapter is to analyse and 
discuss the drivers behind changes in staple food production. The role of three 
key processes, namely commercial drivers, farm technology and the agrarian 
policies of the state, will be evaluated and discussed on the basis of data on 
maize for the period 2002–2008. This is done on the basis of a model of pro-
duction and changes in production, which draws on data from a panel of 1805 
maize-growing smallholder households in eight African countries.

Theoretical Overview and Previous Research

Following decades of neglect, smallholder-based agriculture has for the past 
few years been promoted as the foundation for a broad-based development 
effort in the regional context of sub-Saharan Africa. Evidenced by a range of 
national, regional and global initiatives, such strategies have focused on pro-
moting access to technology and inputs aimed at raising productivity within 
the smallholder sector. The most publicized case of such recent initiatives at 
the national level is probably Malawi’s Agricultural Input Support Programme, 
which to some extent has revived the pre-structural adjustment programme 
(SAP) focus on widespread fertilizer and seed subsidies. In some cases, 
renewed interest in smallholder fortunes has also translated into policies 
geared towards enhancing commercial incentives on the demand side. On 
the whole, however, food markets characterized by uncertainty, depressed 
prices, atomism and prohibitive transaction costs are identified as major 
causes of farmer reluctance regarding input adoption and, by extension, fail-
ure to improve productivity and food security (Jayne et al., 2006; Poulton and 
Dorward, 2008). The considerable variability in production levels that exists 
among smallholders, even within the same villages, underscores the crucial 
role of farm inputs as a source of yield differentials, with the use of chemical 
fertilizer and improved seed specifically being an important explanation of 
such discrepancies (see Chapter 4, this volume; see also Sanchez et al., 1997; 
Holmén, 2005a,b).
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The prospects of agriculture relieving the food security situation in sub- 
Saharan Africa and the presumed importance of agriculture within development 
in general is therefore increasingly centred on the interaction of markets with 
technological advances in stimulating agricultural development and promoting 
food security and poverty reduction (Crawford et al., 2003; Barrett, 2008).

Despite recent political efforts to stimulate either or both aspects of the 
smallholder production balance, the role of the state in general and more spe-
cifically the slant of the agrarian policies it chooses to pursue is debated among 
academics and policy makers alike. Although the long-standing debate on 
African agriculture appears to have closed, at least temporarily, in favour of the 
African smallholders, the policy prescriptions unfolding from this realization 
vary widely (Lipton, 2005; Haggblade et al., 2007; World Bank, 2007).

The role of the staple crop sector, for instance, is to some extent still 
debated. Proponents of African smallholder-based agriculture point to the his-
torically positive relationship between productivity increases within the small-
holder staple crop sector and broader economic growth (Tiffen, 2003). 
A substantial increase in the productivity of staple food agriculture over time 
enables investments in more diversified production, including high-value crops, 
and in economic activities outside the farm (Lipton, 2005; Haggblade et al.,
2007). While productive off-farm incomes tend to benefit the already well off, 
increased farm incomes, especially within the staple crop sector, accrue largely 
to the poorer segments of the economy (Haggblade et al., 2007).

Arguably, the state and the development community at large, despite 
recent efforts pointing in an agriculture friendly direction have a lot of catch-
ing up to do. Indeed, political commitments made in Maputo in 2003 to 
devote 10% of public expenditure to agriculture, should be seen against 
a backdrop of falling agricultural spending from 7% in 1980 to 4% in 2004 
(World Bank, 2007).

The historical role of the state as a provider of both input and output 
markets has, in practice, been challenged by the experience of structural adjust-
ment. None the less, arguments related to the potentially vital role of the state 
as a substitute for private markets continue to be advanced in the academic 
literature. State involvement may in certain contexts be justified to counter 
prohibitive transactions costs and lacking economies of scale, which in turn 
create disincentives to private trade (Dorward et al., 2004; Dyer, 2004). Some 
commentators, moreover, suggest that the dismantlement of public procure-
ment systems under structural adjustment has impacted negatively on small-
holders’ access to staple crop markets, despite the notoriously inefficient 
operation of such organizations (Holmén, 2005b).

Arguments which have sought to resurrect the state as an active player in 
smallholder-based agrarian policy have recently turned into policy practice in a 
number of African countries through state intervention in input markets, for 
instance in Malawi, Rwanda and Zambia. In other cases, the partial revival of 
state-run marketing boards has been experimented with, for instance in Zambia.

The following chapter will consider the relative importance and interaction 
of the three drivers outlined above, namely technological advances, commer-
cialization and state involvement as explanations of smallholder production 
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dynamics in the maize sector. Data from a panel of 1805 farm households 
from eight African countries: Ethiopia, Ghana, Kenya, Malawi, Mozambique, 
Nigeria, Tanzania and Zambia will be used to substantiate the discussion.

Data Collection and Modelling Strategy

The panel data constitutes a subset of a larger household and village cross-
sectional sample consisting of roughly 4000 households for two survey rounds, 
carried out in 2002 and 2008 respectively. The panel of maize growers com-
prises of 1805 households interviewed in both 2002 and 2008 and for whom 
retrospective data for the year of household formation (what is referred to as 
the reference year) is also available. Household-level data is complemented by 
village- as well as country-level data. The data collection and sampling strate-
gies have been detailed in the Introduction to this volume.

Despite the constraints of the survey methodology identified in the 
Introduction to this volume, the data can be used as a basis for indicating 
structural changes at the local level. In this sense they constitute a reliable 
gauge of processes and changes in farmer behaviour, which in turn can be 
used to draw comparisons across the set of countries as well as identify 
changes over time.

In general, longitudinal panel data on production patterns, income sources 
and income diversification are exceptional in the African context and, as such, 
the data present a rare opportunity for analysing changes in production over 
time.

The modelling strategy departs from the overarching purpose of the 
paper – i.e. to capture the drivers of production changes, while it is adapted 
to the multi-level and longitudinal data used. Both countries and villages have 
been sampled purposively (in the case of villages within purposively sampled 
regions), so that the most advantageous treatment of villages and countries in 
the context of our modelling strategy is as random effects.2

The retrospective nature of many questions related to the reference year 
(t0) and the focus on attaining robust rather than detailed but less reliable infor-
mation has consequences for data structure and the way that data can be 
treated and analysed. In contrast to most longitudinal data analysis, which 
presumes that data refer to points in time and consists of scale variables, our 
data refers to time periods (t0 to t1 (p1), t1 to t2 (p2) and t0 to t2 (p1 + p2) respec-
tively) and mainly to ordinal scale variables relating the difference between two 
points in time.

The data, hence, is typically ordinal with respect to time; for example, was 
production higher, lower or the same in the reference year compared to cur-
rently? An ordinal data structure therefore departs from a variable, reflecting 
the situation in the reference year (t0). On the basis of this, three dummies are 

2 For more details on fixed and random models consult any textbook, e.g. Frees’s lucid treatment 
Frees, E.W. (2004) Longitudinal and Panel Data: Analysis and Applications in the Social 
Sciences. Cambridge University Press, Cambridge, UK.
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used to describe each time period, for example: (i) used fertilizer at the begin-
ning of the period (t0); (ii) used less or no fertilizer at t1; and (iii) used more 
fertilizer at t1.

In matrix notation, a regression equation can be written as:

yi = bi Xi + ui      (5.1)3

where yi is a vector of the response variable, Xi is a matrix of explanatory vari-
ables and ui is vector of the residuals. The intercept, which in the traditional 
form is known as a, is here b0. A well-formulated regression model should 
fulfil two requirements: the residuals should be approximately zero mean 
normal with same variance and should be uncorrelated with the explanatory 
variables in X.4

These requirements often create problems in social science applications. 
The complexity of phenomena may create an omitted variable bias, in 
which the model fails to include relevant variables in X, including their effects 
instead in the residual (u), distorting the distribution of the latter. In our case 
such unobservable characteristics would include factors like farmer skills and 
farm characteristics or the agro-ecological potential of the farm. Since we 
lack indicators for these variables we cannot directly estimate their 
influence.

Furthermore, although the advantages of panel data in terms of han-
dling endogeneity are obvious when compared with cross-sectional data 
(Hildebrand, 1960; quoted in Mundlak, 2001), aspects of endogeneity still 
need to be considered. The interactive effects between the dependent and 
independent variables may occur at different intervals from when the data 
has been collected, potentially causing endogeneity. An example in this con-
text would be production decisions based on changes in short-term price 
incentives, which may shift several times during the period covered by the 
panel.

Given the characteristics of the data described above, an ideal strategy 
would be to model a dependent variable y for the period p2 as a function of 
a vector X for the period p1, since causal attribution from X to y in this 
case would appear unproblematic, given the time lag:

yp2
 = bXp1

+ u     (5.2)

In this case, all the independent variables in X would be exogenously deter-
mined, but the possibility of an omitted variable bias in the residual still remains, 
implying a potential bias also in the estimation of the regression coefficients (b). 
Using the instrumental variable approach to deal with endogeneity does so at the 
cost of making tenuous assumptions about the causal relations between the 

3 While in traditional notation and for two independent variables it is written: yi = a + b1x1 + 
b2x2 + ui.
4 If it is not we have a case of endogeneity, as the term is defined in statistics. As Frees has 
pointed out, this definition deviates from that of economists, who use the term in another 
sense. Frees, E.W. (2004) Longitudinal and Panel Data: Analysis and Applications in the Social 
Sciences. Cambridge University Press, Cambridge, UK. Here we use the statistical definition.
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instrumental and dependent variables. Given the complexity of smallholder deci-
sion making, and the difficulties in establishing clear-cut causality in many real-life 
situations, we attempt to control for, rather than eliminate, endogeneity in the 
model, using an approach inspired by Hausman and others (Hausman, 1976).

In developing the formulas to follow, we first break down the residual (ui)
into components, consisting of random factors (u) and latent variables (l).5

We can model any household property (P) with time-dependent data as 
follows:

 Pit = q (Xi, Ait, (lit, uit)) (5.3)

Pit can stand for any property of the individual household i at time t, in 
our case production of maize. The symbol q denotes the functional form of 
the relationship, e.g. log–log. Xi is a vector of exogenous variables. Ait is a 
vector containing two variables: (i) household age at time t, broken out of X
because the model will be adapted to panel data; and (ii) descendant house-
hold, indicating if the household has been partitioned during the period 
2002–2008 (p2). The effects of partitioning hence are controlled for in the 
modelling.

Bracketed at the end of Eqn 5.3 are the unobserved variables, i.e. latent 
ones (l) and the residual (u). The symbol lit stands for a vector of unobservable
or latent characteristics of the individual household, or of village- or coun-
try-level variables. Finally, uit is a residual of random factors.

The latent variables (lit) can be classified into three groups: (i) those that 
are constant over time (l1i); (ii) those that are time or age dependent (l2it); and 
(iii) those that are variable over time but not dependent on age (l3it). The aggre-
gate effects of time-dependent latent variables are captured through the age 
variable, whereas the other two types of variables in an ordinary regression are 
impossible to distinguish from the residual. As suggested above, the endogene-
ity aspects of such latent variables will be dealt with through an indirect
technique.

The use of panel data enables estimation of the determinants of the differ-
ence in production between 2008 and 2002. The use of a reduced form 
model, inspired by Glewwe and Hall (1998), in this case enables us to identify 
the drivers behind changes in production through the combination of two 
separate models for the two panel rounds, for 2002 and 2008 respectively, 
and a model for the change in production between 2002 and 2008 (i.e. the 
reduced form).6

  ln(Pi02) = bc02 + Xi b02 + ac02 Ai02 + l1i + l3i02 + ui02 (5.4)

  ln(Pi08) = bc08 + Xi b08 + ac08 Ai08 + l1i + l3i08 + ui08 (5.5)

5 In statistics latent variables refer to variables which have not or cannot be directly measured, 
at best they can estimated through indicators or manifest variables, an approach we will be 
using below. 
6 Note that l2it disappears from the equation since it is equal to actAit.
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Where
Pit = production of maize in the ith household at time t
Xi = a vector of exogenous variables for the ith household
Ait = a vector containing two variables: (i) household age at time t, and (ii) the 
descendant household dummy
lit = unobserved latent variables of type 1: constant over time and type 3: age-
independent ones
uit = residual

In the above equations, the first term denotes the constants for the two 
years, corresponding to (b1) in Eqn 5.1, while the two penultimate terms contain 
two types of latent variables (l1i and l3it). The third term contains a constant ac02, 
which is the regression coefficient for the age-related variables.

Let Db denote the changes in the vector b between 2008 and 2002 
(i.e. b08 – b02) and Da similarly the changes in the time- and age-dependent 
latent variables (l2it). Subtract Eqn 5.4 from Eqn 5.5 to obtain:

or

where Dbc = bc08 − bc02 is a constant, Db = b08 − b02 denotes the changes in 
the vector b between 2008 and 2002, Da = a08 − a02 denotes the changes in 
the time- and age-dependent latent variables (l2it), Ai08 − Ai02 is the length of 
panel wave (6 years in our case) and l3i08 − l3i02 is the difference between the 
latent variables of type 3 between 2008 and 2002.

The penultimate term is the difference between the time- and age- 
independent latent variables at t08 and t02 respectively. In the estimation of 
Eqn 5.6, this difference would not be possible to distinguish from the difference 
between the residuals (ui08 – ui02).

Note, furthermore, that the latent variable l1i disappears, since l1i − l1i = 0. 
According to the reduced form model in its original formulation, as suggested 
by Glewwe and Hall (1998), constant latent factors in this way are  eliminated 
from the equation. This is a weak part of the original model, since constant 
latent variables may reflect conditions for the activation of other drivers, 
which in this way would not be represented in the model. The random errors 
ui02 and ui08 are now differentiated, which, according to Glewwe and Hall 
(1998), may reduce the correlation between them and the observed variables. 
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The same applies to the latent variables that vary over time (l3i), which, how-
ever, also remain a potential source of bias in the model.

Multi-level data opens up a possibility of controlling for this latter source of 
bias, however. To the extent that the time-independent latent variables (l3i) are 
meso- or macro-level, their effect can be controlled for by village and country 
dummies, respectively. Total village-level effects can be estimated through a set 
of village dummies, which means that, even if the effect of individual factors 
cannot be distinguished, their aggregate effect can. The same applies to coun-
try-level factors. This again means that the gross effect of l3it type of variables 
turn from being unobservable to being possible to estimate, in part at least.

The following discussion therefore will be based on a model consisting of 
three equations: (i) total production of maize in 2002, logged (yit1); (ii) total 
production of maize in 2008, logged (yit2); and (iii) the change in total produc-
tion of maize in 2008 over 2002, logged (yip2). In order to control for the 
effects of multi-collinearity, the model will be developed in steps. In Step 1 we 
control for the variables in Ait, i.e. household age, logged and descendants7

and lastly for area under maize, logged. By taking the logged value of area, 
the b coefficients in the models of production for t1 and t2 will directly reflect 
scale effects on production, while for the third model they reflect elasticity of 
production with respect to area, with values over unity reflecting intensification – 
i.e. increased production stemming from increased yields. Values below unity, 
by contrast, reflect extensification, i.e. expanded area with lower mean yields. 
The interpretation of dummy variables is also straightforward, since the 
b values indicate the percentage difference in logged production between 
households having the value of 1 for the dummy, as compared to those having 
the value 0.

Following on from this first step, we add variables block-wise, starting in 
Step 2 with technological drivers of intensification (seed fertilizer technology 
and ploughing); in Step 3 with indicators of commercialization, continuing in 
Step 4 with estimates of the effects of macro-level policies. The social distribu-
tional profile of increased production of maize will be investigated in Step 5, 
while in Step 6 macro-level variables are removed and replaced by country 
dummies. In Step 7, finally, endogeneity is checked by introducing the residuals 
from two models dealing with fertilizer use and market participation. In the 
following tables, we will be using the conventional *, ** and *** to denote test 
results significant at 5, 1 and 0.1% level. Results at 5% should be interpreted 
with care, since they have a propensity to fluctuate between different runs, 
while results at lower levels of significance tend to be stable.

Descriptive Statistics

Before constructing the model, we describe and discuss the variables involved. 
Starting with the dependent variables, these are the natural logarithm of 
production of maize in 2002 and 2008 and the change in production between 

7 This is a dummy variable taking the value of 1 for descendants and 0 otherwise.
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these two years. Over the period, production increased by 23% on average 
(see Appendix 1, Table 5A.1). The averages for the panel thus point to a con-
siderable dynamism.

The panel is biased compared to the two statistically representative cross 
sections, which we reported on in Chapter 4. The production figures for the 
cross sections were 1584 and 1219 kg for 2002 and 2008, respectively, sug-
gesting a decline in production in the cross-sectional data, which contrasts to 
the relative dynamism of the panel households. Since the aim here is not to 
produce representative point estimates but to search for the drivers of increased 
production, this bias should not affect the results, however.

In the models we use logged figures of production and change in produc-
tion. Similarly we take the log of the few independent variables that are scales, 
i.e. area and household age.

Like production, area under maize has increased over the period and, on 
average, panel households have 12% more logged area under maize today 
than in 2002. This suggests that, to some extent, production increases for 
the panel are due both to increased area and to higher yields, i.e. to a mixed 
pattern of extensified and intensified production.

There is some evidence of increased use of industrial and scientific inputs 
like improved/hybrid seed or chemical fertilizer. We use fertilizer as a proxy 
for these inputs and, as is clear from Table 5A.1, use, disuse and adoption 
varies only marginally over time. However, here the length of the periods 
should be considered: over the longer period from the reference year to 2002, 
14% started using fertilizer, while over the shorter period from 2002 to 2008 
12% did.

Much the same could be said about oxen or, less frequently, tractor plough-
ing: usage figures change modestly over the period and there is evidence of 
both adoption and disuse. From the reference year to 2002, 4% adopted 
ploughing, while over the shorter period from 2002 to 2008, 6% did. Adoption 
of ploughing explains part of the dynamism of maize production, although this 
may in part be related to re-stocking in Zambia following earlier outbreaks of 
cattle disease. Nineteen per cent have adopted ploughing in Zambia, but the 
technique is spreading also in Mozambique, Tanzania, Nigeria and Kenya.

Commercialization, both in the sense of entering the market and through 
increasing sales volumes, is connected to more recent dynamism: 36% of the 
panel have started to sell or increased their sale of maize since 2002, com-
pared to 28% of the households who did so during the longer period between 
the reference year and 2002. Thus there is evidence of a substantially increased 
market engagement over the last 5-year period, which also proves to be an 
important driver of production increases.

The macro-variables are included to reflect the influence of government 
policy. Three indicators are used: (i) government expenditure on agriculture 
and rural development as a percentage of total government expenditure; 
(ii) import of maize as share of total domestic production; and (iii) change in 
GDP per capita between t1 and t2 at constant 2000 USD values. In the models 
for 2002 and 2008 we use lagged data, to allow time for government policies 
to impact on farmers’ production and production decisions. For the model 
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dealing with change in production over the period 2002–2008, we use the 
change in these lagged figures.8

The distributional consequences of production changes are captured 
through two variables, i.e. gender and elite membership. As a proxy for elite 
membership we use relative rank in the village distribution of landownership in 
2002, considering the 10% biggest landowners as belonging to the elite.9

Finally, like in all panel data models, we need to control for household age, 
or more precisely for the year in which the farm came under its present man-
agement. As Table 5A.1 shows, the average here is 1982, which means that 
the average household age in 2002 was 20 years. Since 3% of the panel 
household consists of descendant households, where the household head 
interviewed in 2002 has deceased, the average household age in the panel in 
2008 is slightly lower than would have been the case if such partitioning of the 
original household had not occurred. To check for any possible effects of 
generational shifts, we use a dummy variable for the descendants.

The Results from Modelling

The first model in the attempt to model maize production and its drivers deals 
with the period from the reference year to 2002 and treats logged production 
as a function of a series of independent variables (c.f. Eqn 5.1 above). All inde-
pendent variables refer either to the reference year or to the period until 2002. 
The first type of variable should be straightforward in terms of causal interpre-
tation, while for the latter type, endogeneity cannot be excluded. We return 
below to our strategy for controlling the effects of endogeneity.

The second model is a similar function, referring to the period from the 
reference year to 2008. Besides covering a longer time period, the model reas-
sesses the role of the independent variables as explanations of production. To 
the extent that the second model replicates the results of the first, this would be 
an indicator of robustness and reliability of the models. Moreover, changes in 
regression coefficients, as we will see, may also be significant in terms of our 
hypotheses.

8 The figures on public expenditure refer to the situation in 1999 and 2005 respectively. The 
2005 data in the case of Nigeria refer to 2003, Zambia to 2004, Ghana to 2004 and Malawi 
to 2006. The figure on imports as a share of domestic maize production is the 5-year average 
for the period 1995–1999 and 2001–2005 respectively. The figures for GDP per capita refer to 
2001 and 2007 respectively, at constant 2000 USD values.
9 In a previous publication Larsson used the wealth group classification made in 2002 
as a proxy for membership of the village elite: Larsson, R. (2005) Crisis and potential in small-
holder food production – evidence from micro level. In: Djurfeldt G., Holmén, H., Jirström, M. and 
Larsson, R. (eds) (2005) The African Food Crisis: Lessons from the Asian Green Revolution.
CAB International, Wallingford, UK. In this earlier round we asked interviewers to group house-
holds into five categories, with the middle one denoting average wealth. When repeating this 
exercise in the latest survey and comparing the results, it is evident that this method is far from 
reliable, which is why we have chosen a new indicator.
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The third model, finally, resembles what is technically known as a reduced 
form model, i.e. the dependent variable is logged change in production from 
2008 to 2002. Again we use the panel data so that the independent variables 
refer either to a state in 2002 (alternatively to the reference year) or to the 
period from 2002 to 2008. The above comments on endogeneity apply here 
too. Table 5.1 presents an overview of the variables involved and the reasons 
for including the variables in the analysis. Model development is done stepwise 
with variables entered in blocks.

Step 1 begins by introducing the control variables, i.e. household age and 
a dummy for descendant households. In the first block we also include the most 
important determinant of production, i.e. area. Since production and area refer 
to the same point in time for the first two models, causal attribution is tricky. In 
this case, data are cross-sectional rather than longitudinal and do not permit 
conclusions on elasticity, although they allow for comparisons among the 
households. Regression coefficients above unity would point to increasing 
returns to area, while coefficients below unity would indicate the reverse (given 
homogeneity of land, which cannot be taken for granted, however).

Table 5.2 details the results of the three variables introduced in the first 
step. Logged farm age in the first model shows the familiar and expected cur-
vilinear (i.e. logarithmic) relation to production, increasing with age but less so 
as age increases.10 Similarly the control for descendants shows an effect in the 
second model but not in the third one. The effect of being a descendant prob-
ably accounts for the non-significance of age in the second model.

In the first model, we include descendant households to establish that their 
production volumes did not differ significantly from other households in 2002. 
The positive effect of a generational transfer on production is evidenced by a 
regression coefficient of 0.48 in the second model, indicating that descend-
ants currently have 48% higher logged production than others (significant at 
the 1% level). This, too, is an expected and well-known phenomenon in stud-
ies of farm economics and rural sociology, as the ambitions of a younger 
generation in the process of an inter-generational shift are generally higher 
than those of their parents. The extent to which such ambitions translate into 
investments that enhance the productivity of the farm units depends on the 
smallholder business climate, however. The positive sign of the regression 
coefficient for descendants in the second model can thus be taken to indicate 
that the business climate in maize production has been somewhat positive dur-
ing the period from 2002 to 2008. This conclusion is supported by other 
results, to be reported below.

The regression coefficient for area in model three, i.e. for change in pro-
duction between 2002 and 2008, is only 0.42 and significant at the 0.1% level. 
With the time factor taken care of, causal interpretation is more straightforward 
here, suggesting that production increases during the period have been mainly 
land extensive. Most farmers interviewed in 2002 said they would be able to put 

10 This effects is sometimes referred to as the Chayanov effect, after the Russian agricultural 
economist who was first to document it: Chayanov, A.V. (1966) A.V. Chayanov and the Theory 
of Peasant Economy. Richard D. Irwin, Homewood, Illinois. 
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Table 5.1. Overview of variables and associated hypotheses.

Variable group Variable Hypothesis or reason for inclusion

Controls Years since farm established, 
logged

Production is expected 
to be curvilinear with respect 
to age (Chayanov effect)

Descendant household, dummy Descendants are expected to invest 
in higher production than their 
predecessors

Area Area under maize, ha logged Growth in production is expected 
to be largely extensive (regression 
factor in third model <1)

Weather Drought in E. and S. Africa 2002, 
village dummy

Control for and estimate 
the effects of drought

Floods in W. Africa in 2008, village 
dummy

Control for and estimate 
the effects of flood

Fertilizer Used fertilizer at the start of the 
period, dummy

Decreased or stopped using 
fertilizer during the period, 
dummy

Increased or started using fertilizer 
during the period, dummy

Estimate the effects of seed fertilizer 
technology on production 
and change in production

Ploughing Used ploughing at the start 
of the period, dummy

Stopped using ploughing during 
the period, dummy

Started using ploughing during 
the period, dummy

Estimate the effects of ploughing 
on production and change 
in production

Commercialization Sold maize at the start 
of the period, dummy

Decreased or stopped selling 
maize during the period, 
dummy

Increased or started selling 
maize during the period, 
dummy

Estimate the effects of 
commercialization on production 
and change in production

Policy Government expenditure on 
agriculture, lagged and logged

Import of maize, per cent of total 
production, lagged and logged

GDP per capita in 2001 and 2007 
and change over those years, 
constant USD

Increased government expenditure 
is expected to stimulate production 
or growth in production

Increased import dependence 
is expected to be a disincentive 
to domestic production

To estimate the elasticity of maize 
production to economic growth 
(third equation)

Socio-economic
characteristics

Proxy for elite membership 
(belonging to the 10% biggest 
landownership in village in 2002)

Smallholder-friendly development 
would decrease the importance 
of elite membership

Continued
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more land under cultivation. Many farmers appear to have done exactly so, pos-
sibly in response to increasing demand and prices during the last few years. 
While doing so they seem to have drawn on marginal and less productive land.

In 2002 widespread drought in eastern and southern Africa affected 
farmers in several of our case study countries. This effect can be traced by the 
regression coefficient in the first model, which suggests a mean harvest reduc-
tion of 25%.

The proportion of variance explained is quite high for the first two models 
(R2 = 0.44 in both cases), mostly due to area, which is highly correlated with 
production. For change in production, as is to be expected, R2 is lower (0.16). 
The percentage of missing cases is tolerable (27, 20 and 16% respectively).

Step 2 introduces indicators of farm technology, i.e. seed fertilizer technol-
ogy and ploughing. We would have liked to include indicators of the use of 
pre-industrial technologies such as crop rotation, intercropping, manuring, fal-
lowing, etc. Our data on such technologies indicate lots of noise, however, 
resulting in more or less randomly distributed answers, which prevent their use.

Variable group Variable Hypothesis or reason for inclusion

Gender of farm manager in 2002 Gender discrimination is expected 
to negatively affect production

Country Country dummies (Kenya 
reference country)

To control for between-country 
differences and to estimate 
between-country variance

Village Village dummies To check for deviant villages and to 
estimate between-village variance

Table 5.1. Continued.

Table 5.2. Model of maize production and change of production, Step 1.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1 + 2)
t0 to t2

Period 2 (p2)
t1 to t2

 B Std error Sig.  B Std error Sig.  B Std error Sig.

Constant 6.60 0.09 *** 6.83 0.09 *** 0.61 0.09 ***

Years since farm 
established, 
logged

0.07 0.03 * −0.05 0.03 −0.17 0.03 ***

Descendant
households

0.09 0.16 0.48 0.15 ** 0.15 0.17

Area under 
maize, logged

0.83 0.03 *** 0.78 0.02 *** 0.42 0.03 ***

Drought in E. and 
S. Africa 2002

−0.25 0.05 ***

No. of cases 1317 1442 1515
R2 0.44 0.44 0.16
Missing cases (%)   27    20    16
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The strong association of both seed fertilizer and ploughing with higher 
production levels is brought out in Table 5.3. Those who used fertilizer through-
out had significantly higher logged production (52% and 41%, respectively, in 
the first two models) than those who did not. Those who started or increased 
their use of fertilizer during the first period (p1) had significantly higher logged 
production (38%) than those who did not; the percentage is not significantly 
lower (30%) for the longer period (p1 + 2). The introduction or increase of ferti-
lizer use in the third model is not statistically significant, however, suggesting 

Table 5.3. Model of maize production and change of production, Step 2.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1+2)
t0 to t2

Period 2 (p2)
t1 to t2

  B
Std

error Sig.   B
Std

error Sig.   B
Std

error Sig.

Constant 6.26 0.10 *** 6.44 0.09 *** 0.57 0.10 ***

Controls
    Years since farm 

    established, logged
0.06 0.03 * −0.06 0.03 * −0.17 0.03 ***

    Descendant 
    households

0.15 0.16 0.34 0.14 * 0.12 0.17

Area
    Area under maize, 

    logged
0.80 0.03 *** 0.70 0.02 *** 0.42 0.03 ***

Weather
    Drought −0.29 0.05 ***

Fertilizer
    Used fertilizer at the 

    start of the period
0.52 0.06 *** 0.41 0.06 *** −0.02 0.07

    Decreased or stopped 
    using fertilizer 
    during the period

−0.55 0.07 *** −0.61 0.08 *** −0.02 0.09

    Started or increased 
    using fertilizer 
    during the period

0.38 0.08 *** 0.30 0.08 *** 0.07 0.09

Ploughing
    Used ploughing at 

    the start of the 
    period

0.19 0.07 ** 0.59 0.06 *** 0.17 0.08 *

    Stopped using 
    ploughing during 
    the period

−0.10 0.10 −0.42 0.09 *** −0.39 0.14 **

    Started using 
    ploughing during 
    the period

0.43 0.12 *** 0.58 0.10 *** 0.40 0.11 ***

Model info
    No. of cases 1317 1442 1515
    R2 0.49 0.51 0.17
    Missing cases (%)    27    20  16



A New Era for Sub-Saharan African Agriculture? 121

that the relative dynamism of the latter period has been less driven by seed 
fertilizer technology than earlier.

The use of ploughing at the start of the periods11 implies significantly 
higher production in all three models.12 None the less, the significance of the 
b value for introducing the plough for the third model, as well as the higher 
value of the regression coefficient in the second, hints at a recent dynamism, 
where plough farms have increased their production more than others. This 
too seems to be a country effect: many Zambian farmers whose livestock were 
affected by disease in the early years of the new millennium have now recov-
ered their stock and reintroduced the plough. When we introduce country dum-
mies at a later step, these regression coefficients lose significance, which 
supports this interpretation.

The b values for area are largely unaffected by the introduction of the 
technology variables, which points to a robust model and few problems of 
multi-collinearity.

Step 3 introduces the commercialization variables, as outlined in Table 5.2. 
These variables overall have the strongest influence on production dynamics.

The results in Table 5.4 indicate that increases in production are connected 
to having sold maize at the start of the periods as well as to having entered the 
market or increased market participation during the periods (the differences 
between households who have sold maize throughout and new sellers are not 
statistically significant though). Those who have entered the market or increased 
their market engagement have a 59% higher logged production in the first 
period. The tendency is also pronounced with respect to the third model, where 
the b value for households who have entered the market or increased their sale 
of maize is 0.59.

In Step 4 (Table 5.5), macro-level policy indicators are introduced in the 
model. Although generally increased levels of public spending on agriculture 
reflects the altered policy atmosphere following the Maputo declaration, there 
is little evidence in our data that political commitment has translated into 
field-level effects. Indeed, the regression coefficient for share of agricultural 
spending in the second model is negative, while there is no statistically signifi-
cant relation between change in production and re-ordered political priorities 
in the third model.

The effect of trade policies seems to have shifted over the period, however. 
The relationship between maize imports during the latter half of the 1990s and 
domestic production is statistically significant and negative during the first period, 
suggesting that cheap imports may have undermined domestic production. 
During the second period, these disincentive effects disappear. In turn this may 
be connected to the effects of new global trade regimes associated with the World 
Trade Organization and the protective tariffs introduced following the collapse of 
the Doha round, as well as with rising world market prices for staples and improv-
ing commercial incentives for domestic producers from 2007 onwards.

11 This largely points to Ethiopia, so that country’s effects are mirrored here. When, in a later 
step, country dummies are introduced so that Ethiopia is controlled for, the real effects of 
ploughing are much more visible.
12 Although only significant at 5% level in the reduced form model.
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Table 5.4. Model of maize production and change of production, Step 3.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1 + 2)
t0 to t2

Period 2 (p2)
t1 to t2

 B
Std

error Sig.  B
Std

error Sig.  B
Std

error Sig.

Constant 5.91 0.10 *** 6.02 0.09 *** 0.50 0.10 ***

Controls
Years since farm 

established, logged
0.03 0.03 * −0.09 0.03 ** −0.14 0.03 ***

Descendant households 0.12 0.15 0.25 0.13 * 0.06 0.15
Area

Area under maize, 
logged

0.68 0.03 *** 0.60 0.02 *** 0.28 0.03 ***

Weather
Drought in 2002 −0.23 0.05 ***

Fertilizer
Used fertilizer at the 

start of the period
0.54 0.06 *** 0.37 0.05 *** −0.07 0.06

Decreased or stopped 
using fertilizer during 
the period

−0.46 0.07 *** −0.47 0.08 *** 0.03 0.08

Started or increased 
using fertilizer during 
the period

0.31 0.07 *** 0.21 0.07 ** 0.07 0.08

Ploughing
Used ploughing at the 

start of the period
0.15 0.06 * 0.49 0.06 *** 0.16 0.07 *

Stopped using ploughing 
during the period

−0.08 0.09 −0.32 0.08 *** −0.38 0.13 **

Started using ploughing 
during the period

0.40 0.12 *** 0.45 0.09 *** 0.33 0.10 **

Commercialization
Sold maize at 

beginning of period
0.38 0.08 *** 0.51 0.06 *** −0.10 0.07

Stopped or decreased 
selling maize during 
the period

−0.01 0.09 −0.23 0.06 *** −0.52 0.09 ***

Started or increased 
selling maize during 
the period

0.59 0.07 *** 0.72 0.05 *** 0.59 0.06 ***

Model info
No. of cases 1317 1442 1515
R2 0.56 0.61 0.31
Missing cases (%)   27  20  16

A similar effect is witnessed in the effects of economic growth in general: 
while the level of economic development as operationalized by gross domestic 
product (GDP) per capita had no significant association with production in the 
first two models, more recent trends suggest change. In the third model, 
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Table 5.5. Model of maize production and change of production, Step 4.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1 + 2)
t0 to t2

Period 2 (p2)
t1 to t2

 B
Std

error Sig.  B
Std

error Sig.  B
Std

error Sig.

Constant 5.18 0.46 *** 5.63 0.69 *** 0.16 0.13
Controls

Years since farm 
established, logged

0.00 0.03 −0.06 0.03 * −0.14 0.03 ***

Descendant households 0.09 0.14 0.22 0.12 0.09 0.15
Area

Area under maize, logged 0.69 0.03 *** 0.65 0.02 *** 0.30 0.03 ***

Weather
Drought −0.19 0.05 ***

Fertilizer
Used fertilizer at the 

start of the period
0.57 0.06 *** 0.31 0.05 *** 0.00 0.06

Decreased or stopped using 
fertilizer during the period

−0.39 0.07 *** −0.46 0.07 *** −0.01 0.08

Started or increased using 
fertilizer during the period

0.32 0.07 *** 0.23 0.07 *** 0.15 0.09

Ploughing
Used ploughing at the 

start of the period
0.15 0.07 * 0.49 0.06 *** 0.08 0.08

Stopped using ploughing
during the period

0.00 0.09 −0.41 0.08 *** −0.33 0.13 *

Started using ploughing 
during the period

0.43 0.12 *** 0.27 0.09 ** 0.26 0.11 *

Commercialization
Sold maize at beginning

of period
0.25 0.08 ** 0.49 0.06 *** −0.17 0.08 *

Stopped or decreased selling 
maize during the period

0.07 0.09 −0.30 0.06 *** −0.54 0.09 ***

Started or increased selling 
maize during the period

0.51 0.07 *** 0.69 0.05 *** 0.56 0.07 ***

Macro-level variables
Share of state budget 

for agriculture at the end 
of period, logged

0.19 0.07 ** −0.24 0.07 *** −0.06 0.04

Import of maize as per cent 
of total production at the 
end of period, logged

−0.09 0.02 *** 0.02 0.02 0.01 0.03

GDP per capita 2001 and 
2007 and change 2007 
over 2001, logged

0.11 0.07 0.15 0.10 2.00 0.43 ***

Model info
No. of cases 1317 1442 1515
R2 0.57 0.63 0.31
Missing cases (%)  27  20   16
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growth in GDP per capita during the period 2001–2007 had a strong and 
statistically significant effect on change of production. The regression 
coefficient is 2.00, indicating that over this period, and other things being 
equal, a 1% growth in GDP per capita translated in to 2% growth in maize 
production. Adding a 95% confidence interval to this, we can say with 95% 
probability, and other things equal, the effect of a one unit increase in GDP 
per capita corresponds to between 1.15% and 2.85% increased growth in 
maize production.

That there can be strong macroeconomic linkages between the agricultural 
sector and economic growth, especially in the early steps of development, has 
long been recognized (Mellor, 1966, 1995). A growing body of literature point-
ing at the interdependence of the agricultural and non-agricultural sectors 
shows that agriculture can stimulate, as well as be stimulated by, overall eco-
nomic growth (Haggblade et al., 2007). The Asian experience in this respect 
has often been one of agriculture and industry working in tandem. Growth of 
employment in industry and services implied increasing demand for food 
among net consumers and stimulated domestic agricultural production.

Although production increases are connected to macro-level develop-
ments, such developments are the reflection less of state priorities than of 
global processes and of domestic economic growth in general. In this sense, a 
state-driven Green Revolution is not (yet?) traceable in our case study 
countries.

The Asian model of agricultural development emphasizes the smallholder 
base. For our case we assess this by looking at the distributional profile of the 
farmers behind the production increases. We look at both the village elite  versus
other farmers and men versus women. This is done in Step 5.

Interesting results emerge for the elite, as suggested by Table 5.6. In the 
first model, elite status is related to higher production, as earlier claimed by 
Larsson (2005), but this does not hold for the longer period, where the 
regression coefficient is not significant. This may signal a change, which is 
also brought out by the coefficient in the third model, which is negative, 
although only significant at the 5% level. This may suggest that recent dyna-
mism in maize markets may have brought new groups of smallholders into 
commercial production. Such a conclusion is reinforced by the strong effects 
we have already seen for market entry (c.f. Table 5.5). Thus there is some, 
but admittedly not very strong, evidence of smallholder-driven development. 
This development is not state-driven, as suggested by the Asian model, but 
driven by the market.

The discrimination against women is evident only in the second model, 
being non-significant in the first and third models. This is in line with our gen-
eral hypothesis that discrimination against women lies primarily in access to 
land. Assuming that generational transfer privileges sons rather than wives and 
daughters, we would predict a negative and statistically significant regression 
coefficient for gender, which we also get when controlling for descendants in 
the second model.

Yet another step in the development of the models is the introduction of 
country dummies. When doing so we remove the macro-level variables, which 
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Continued

Table 5.6. Model of maize production and change of production, Step 5.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1 + 2)
t0 to t2

Period 2 (p2)
t1 to t2

B
Std

error Sig. B
Std

error Sig. B
Std

error Sig.

Constant 5.25 0.46 *** 5.62 0.68 *** 0.17 0.13
Controls

Years since farm estab-
lished, logged

0.00 0.03 −0.05 0.03 −0.13 0.03 ***

Descendant households 0.08 0.14 0.24 0.12 0.09 0.15
Area under maize, logged 0.67 0.03 *** 0.64 0.02 *** 0.30 0.03 ***

Weather
Drought −0.18 0.05 ***

Fertilizer
Used fertilizer at the start 

of the period
0.58 0.06 *** 0.34 0.05 *** 0.01 0.06

Decreased or stopped 
using fertilizer during 
the period

−0.39 0.07 *** −0.48 0.07 *** −0.01 0.08

Started or increased using 
fertilizer during 
the period

0.33 0.07 *** 0.24 0.07 *** 0.14 0.09

Ploughing
Used ploughing at the start 

of the period
0.15 0.07 * 0.47 0.06 *** 0.07 0.08

Stopped using ploughing 
during the period

0.02 0.09 −0.38 0.08 *** −0.32 0.13 *

Started using ploughing 
during the period

0.45 0.12 *** 0.27 0.09 ** 0.25 0.11 *

Commercialization
Sold maize at beginning 

of period
0.24 0.08 ** 0.48 0.06 *** −0.16 0.08 *

Stopped or decreased 
selling maize during 
the period

0.07 0.09 −0.31 0.06 *** −0.54 0.09 ***

Started or increased 
selling maize during 
the period

0.49 0.07 *** 0.68 0.05 *** 0.57 0.07 ***

Macro-level variables
Share of state budget 

for agriculture at the end 
of period, logged

0.19 0.07 ** −0.24 0.07 *** −0.06 0.04

Import of maize as per cent 
of total production at the 
end of period, logged

−0.09 0.02 *** 0.03 0.02 0.00 0.03

GDP per capita 2001 
and 2007 and change 
2007 over 2001, logged

0.10 0.07 0.16 0.10 1.93 0.44 ***
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are highly collinear with these dummies. We choose Kenya as the reference 
country, with the b values for the country dummies pointing to the difference 
between a given country and Kenya. During the first period, three countries 
stand out negatively. Controlling for technology and commercialization and 
other variables, Mozambique, Ethiopia and Zambia (albeit only significant at 
the 5% level in the latter case) had lower production of maize than Kenya 
(see Table 5.7).

Nigeria had significantly higher production in the first period, as had Malawi 
and Tanzania (the latter significant only at 5% level). There is considerable fluid-
ity though, as indicated by the pattern for the longer period, where Ethiopia 
and Malawi (the latter only significant at 5% level) stand out negatively, while 
Ghana, Nigeria and Zambia divert positively from Kenya. In the case of Malawi, 
tendencies in our sample villages deviate from the debated but politically impor-
tant national maize surpluses of 2007/8, which may be due to a bias in our 
sample of villages or in the data. In the third model, finally, Zambia, Mozambique 
(significant at 0.1% level) and Ghana (5% level) feature positively when com-
pared with Kenya.13

Robustness of model

The robustness of the model is checked for through the stepwise development 
of the models. If b values for a variable introduced in an earlier step change as 
a consequence of the introduction of other variables, it implies questionable 
robustness. There are very few statistically significant changes in b coefficients 
over the different steps in all three models, however.

13 Such country-level variation is also confirmed by the individual reports prepared by the 
national teams for the respective countries.

Distributional dimensions
Elite membership in 2002 0.19 0.09 * 0.04 0.08 −0.15 0.08 *

Gender of farm manager 
in 2002

−0.10 0.05 −0.21 0.05 *** −0.01 0.06

Model info
No. of cases 1317 1442 1515
R2 0.57 0.63 0.31
Missing cases (%) 27 20 16

Table 5.6. Continued.

Period 1 (p1)
t0 to t1

Period 
1 + 2 (p1 + 2) t0 to t2

Period 2 (p2)
t1 to t2

 B
Std

error Sig.  B
Std

error Sig. B
Std

error Sig.
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Table 5.7. Model of maize production and change of production, Step 6.

Period 1 (p1)
t0 to t1

Period 1 + 2 
(p1 + 2)t0 to t2

Period 2 (p2)
t1 to t2

B
Std

error Sig.  B
Std

error Sig. B
Std

error Sig.

Constant 5.71 0.13 *** 5.94 0.12 *** 0.18 0.13
Controls

Years since farm 
established, logged

0.03 0.03 −0.01 0.03 −0.07 0.03 *

Descendant households 0.09 0.14 0.09 0.12 0.04 0.15
Area

Area under maize, 
logged

0.62 0.03 *** 0.61 0.03 *** 0.34 0.03 ***

Weather
Drought −0.14 0.05 **

Floods in West Africa 
2008

−0.30 0.13 *

Fertilizer
Used fertilizer at the start 

of the period
0.57 0.06 *** 0.36 0.06 *** −0.02 0.07

Decreased or stopped 
using fertilizer during 
the period

−0.40 0.07 *** −0.51 0.07 *** −0.11 0.08

Started or increased 
using fertilizer during 
the period

0.37 0.07 *** 0.26 0.07 *** 0.10 0.09

Ploughing
Used ploughing at the 

start of the period
0.53 0.08 *** 0.53 0.08 *** 0.16 0.09

Stopped using ploughing 
during the period

−0.17 0.10 −0.45 0.09 *** −0.40 0.13 **

Started using ploughing 
during the period

0.47 0.11 *** 0.31 0.09 *** 0.10 0.11

Commercialization
Sold maize at beginning 

of period
0.37 0.08 *** 0.36 0.06 *** −0.19 0.08 *

Stopped or decreased 
selling maize during 
the period

−0.02 0.09 −0.29 0.06 *** −0.49 0.09 ***

Started or increased 
selling maize during 
the period

0.55 0.07 *** 0.62 0.05 *** 0.54 0.06 ***

Macro-level variables
Share of state budget for 

agriculture at the end 
of period

Import of maize as percent 
of total production at the 
end of period

Continued
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Leaving aside changes in constants (b1) and requiring statistical significance 
at 1% or lower, we find a few but explicable changes. In the first period, while 
the b value for change in maize area did not appreciably change from step 1 to 
step 2, i.e. after introducing the technological variables, the corresponding 
b values decrease from 0.80 in the second step to 0.68 in the third step and 
after the introduction of the commercialization variables (significant at 1% level). 
While this points to mild endogeneity from the latter group of variables, it also 
signals how market stimuli may encourage land-extensive growth (i.e. not inten-
sification as some would have believed and hoped for). A similar pattern is also 
visible over the longer period, i.e. in the second and third models.

It should also be noted that the b value for used plough at the start of the 
period increases from 0.19 to 0.53 in step 6, i.e. after the introduction of the 
country dummies. In other words, when controlling for Ethiopia in particular, 
the model allows us to see the inherent potential of plough-based agriculture.

Another step on which we avoid details is the introduction of village dum-
mies, partly in order to control for deviant villages but, more importantly, in 
order to estimate the total between-village effect. Country dummies can similarly 
be used to estimate the between-country effect (see Table 5.8).

As can be seen below, the largest share of variance is at the farm and house-
hold level. Between-village effects vary from 0.08 in the second model to 0.12 

GDP per capita change, 
logged, previous 
5 years

Distributional dimensions
Elite membership in 2002  0.18 0.09 0.06 0.08 −0.16 0.08 *

Gender of farm manager 
in 2002

−0.14 0.05 ** −0.21 0.05 *** −0.04 0.06

Country dummies 
(Kenya reference cat.)
Ethiopia −0.42 0.12 *** −0.36 0.11 ** 0.01 0.13
Ghana 0.18 0.11 0.76 0.16 *** 0.26 0.12 *

Malawi 0.24 0.09 ** −0.21 0.09 * −0.07 0.09
Nigeria 0.42 0.10 *** 0.41 0.12 *** 0.11 0.10
Tanzania 0.22 0.09 * 0.20 0.09 * 0.18 0.10
Zambia −0.23 0.09 * 0.44 0.09 *** 0.68 0.09 ***

Mozambique −0.77 0.14 *** 0.06 0.10 0.50 0.11 ***

Model info
No. of cases 1317 1442 1515
R2 0.60 0.65 0.35
Missing cases (%)    27   20   16

Table 5.7. Continued.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1 + 2)
t0 to t2

Period 2 (p2)
t1 to t2

 B
Std

error Sig.  B
Std

error Sig.  B
Std

error Sig.
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in the first and the third ones. As we see the between-country variance constitutes 
a relatively small share of total variance. Another implication of the small variance 
among countries is that the detected patterns seem to be quite general and with 
some likelihood apply to large parts of the African maize and cassava belt.

From the lower portion of the table, finally, it is clear that the manifest vari-
ables, i.e. the macro-level variables, chosen do explain sizeable parts of the 
between-country variance. Consequently, these results substantiate the conten-
tion that trade and agricultural policies, as well as general economic growth, 
produce much of the variance in production of maize and its development. This 
is notwithstanding the parallel conclusion that the recent changes in policy 
priorities have not yet had much impact on the ground. This again would point 
to the great potentials of a more vigorous agricultural policy.

Thus our models appear robust and also point to generalizable patterns in 
the case study countries.

Checking for endogeneity

The final stage in the development of the models in this chapter is to check for 
the effects of endogeneity on the results. As a reminder of the basic logic: we 
control for latent variables at village and country level through dummies, and 
for time- and age-dependent latent variables (through the controls for age of 
household and for descendant households). These controls notwithstanding we 
may be unable to track the influence of latent variables that vary over time.

We are not using an instrumental variables (IV)14 approach to check for 
endogeneity, since we are critical of this approach as problematic assumptions 
may be hidden in the choice of instrumental variables.

Table 5.8. Proportion of total variance explained by country, village and farm household 
effects.

Variance components t0 to t1 t0 to t2 t1 to t2

Between-country effects 0.03 0.03 0.04
Between-village effects 0.12 0.08 0.12
Between-household effects 0.56 0.62 0.30
Residual 0.29 0.27 0.53
Total 1.00 1.00 1.00
Total variance in y 2011.46 2326.76 2014.00
Proportion of the above explained by:

Proportion of between-country 
variance explained 
by macro-level variables

0.95 0.98 0.60

14 We are grateful to Christopher Udry and his critical comments on our draft chapter. Two 
pieces of criticism are well taken, i.e. on errors in the notation and on some sloppy interpreta-
tions of regression results, e.g. on ploughing. We are more doubtful, however, on the third piece 
of criticism, which is of our way of dealing with endogeneity. 
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So far we have modelled the log production of maize (in 2002 and 2008 
and the change between those two years) as a function of a vector of independent 
variables (X). In the seventh step we add a linear function (G) to the (X) matrix. 
G is a function of a residual containing three types of latent variables (l1, l2 and 
l3) and a set of random disturbances (u):

ln(P) = Xh + G(l1;l2;l;3
;u) (5.7)

As argued earlier, we can control for two of the three types of latent variables 
but not for those that are time-variant but uncorrelated with household age 
(l3it). This again means that l1 can be eliminated from the model (as in Eqn 5.8 

below) by letting
 ⎛ ⎞⎛ ⎞ ⎛ ⎞

= =⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠
08 08

02 02

or ln( ) lni i

i i

P P
y y

P P
, so that

ln(y) = Xb + H(l2;l3;u) (5.8)

Thus, we model two of the explanatory variables in Eqn 5.7 above, i.e. 
fertilizer use (Xf) and market participation (Xm) as a function of a vector of 
explanatory variables (Z) and residuals (e1 and e2). See Tables 5A.1 and 5A.2 
in Appendix 1.

xf  = Z1g1 + e1 (5.9)

and

xm  = Z2g2 + e2 (5.10)

where xf and xm are (possibly) endogenous variables in the model for the period 
P2 in the maize production model.

Next we introduce estimates of the two residuals above into Eqn 5.8, 
giving:

ln(y)  = Xb  + q1ê1 + q2 ê2 + H(l2;l3;u) (5.11)

By testing whether the parameters for q1 and q2 are 0, we can check for 
possible endogeneity. That is, we test whether there is correlation between the 
dependent variable (ln(y) ) and the errors (e1 and e2).

We estimate the above model for ln(y), change in logarithm of produc-
tion between 2002 and 2008, using the same set of independent variables 
(X) as in Eqn 5.8 and the estimates of the residuals (e1 and e2) from Eqns 5.9 
and 5.10. The residual in Eqn 5.11 is defined as a function (H) of a residual 
containing two types of latent variables (l2;l3) and a set of random 
 disturbances (u). When estimating Eqn 5.5 we get regression coefficients (b, 
q1 and q2), from which estimates q̂̂1 and q̂2 are used for testing 
endogeneity.

More explicitly then, by means of Eqn 5.11 we test the hypothesis that 
besides the indirect influence of Z on change in production (ln(y) ) via xf and xm 
respectively, there is a direct causal link between Z and ln(y). This boils down to 
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a test of the significance q̂1 and  q̂2 from zero. If one or both tests are positive, 
it indicates that there is endogeneity in the main model, while if they are negative 
there is no such evidence.

When adding the residuals mentioned to the model developed in Step 6, 
none of the residuals is statistically significant (details withheld). On the basis of 
this, we conclude that the model presented does not suffer from any biasing 
endogeneity.

A new era for African agriculture, or merely an episode?

We have used the experience of 1805 smallholders in eight African countries 
across the maize and cassava belt to identify and evaluate the role of three main 
types of production drivers, comparing two periods – one lasting on average 
between 1982 and 2002 and the other capturing the past 6 years (2002–2008). 
Our interest has been focused mainly on the latter period, since political interest 
in the welfare of smallholders across the subcontinent, both as sources of domes-
tic food production and, more generally, as the core sector of broad-based 
development has received increased attention in the last 5 years. Looking at the 
three tenets of our original model: state drivenness, technology and market 
mediation, production increases are primarily connected to commercial drivers 
and, although to a lesser extent, to inputs and use of technology. In the latter 
case, public interventions, as found, for instance, through input subsidy pro-
grammes in Malawi and Zambia, may have played some part in democratizing 
access to chemical fertilizer and improved seeds, for instance. None the less the 
use of such technology is equally widespread in countries such as Kenya, which 
have not experimented with such programmes. The effects of this kind of state 
involvement therefore remain the subject of debate. Improved commercial 
incentives, although they are the strongest drivers of production increases, 
appear, as yet, to be largely disconnected from public efforts to improve small-
holder market participation and more connected to economic growth in the 
non-farm sector.

Thus the much-publicized – and in many cases real – state commitment to 
rural development since 2003 has failed to make its mark on smallholder reali-
ties and, in this sense, production increases arising from improved commercial 
incentives are occurring despite, rather than because of, state involvement. 
Although the images of heavy-handed marketing boards conjured up by refer-
ences to the pre-SAP era are clearly undesirable, the state has an important 
role to play as an enhancer of smallholder access to markets and provider of 
technology. The role of the state as a facilitator of both input and especially 
output markets needs to be revamped to suit the realities emerging from glo-
balized markets for staple foods, growing regional trade and the price volatility 
connected to unpredictable weather conditions and growing populations.

When the research underlying this work was started in the early years of 
the millennium, it was done with the expectation that important changes were 
underway in African agriculture and that a long recession might be nearing its 
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end. Initially we found little evidence of this (see Holmén, 2005a,b; Larsson, 
2005). This analysis, however, has pointed to two changing drivers: firstly, 
lower import dependency and hence less competition from producers over-
seas, in turn connected to changing trade regimes, less protection and export 
subsidies in OECD countries, the collapse of the Doha round and subsequent 
imposition of protective tariffs by African countries, etc. Secondly, quite 
dynamic growth in the non-farm sector since the early years of the millennium 
has, as we have demonstrated, imputed a new dynamism into the maize sector. 
This driver has, of late, decelerated due to the global financial crisis. If it does not 
regain speed in the coming years, the new era may turn into an interlude.
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Table 5A.1. Descriptive statistics for variables in Steps 1 to 7.

n Mean Std error

Dependent variables
Maize production in 2002 (2005), kg, logged 1685 6.22 0.03
Maize production in 2008, kg, logged 1757 6.47 0.03
Change in maize production 2008 over 2002, logged 1652 0.23 0.03

Controls
Age of household 2002, logged 1730 2.75 0.02
Descendant household, dummy 1799 0.03 0.00

Area
Area under maize 2002, ha, logged 1784 −0.40 0.02
Area under maize 2008, ha, logged 1774 −0.28 0.03
Change in maize area 2008 over 2002, logged 1759 0.12 0.02

Weather
Poor rainfall in 2002, dummy 1661 0.45 0.01
Floods in West Africa 2008, dummy 1799 0.14 0.01

Fertilizer
Fertilizer use in reference year, dummy 1588 0.56 0.01
Stopped using fertilizer between ref. year and 2002, dummy 1799 0.13 0.01
Started using fertilizer between ref. year and 2002, dummy 1799 0.14 0.01
Stopped using fertilizer between ref. year and 2008, dummy 1799 0.10 0.01
Started using fertilizer between ref. year and 2008 1799 0.12 0.01
Used fertilizer on maize in 2002, dummy 1779 0.56 0.01
Stopped using fertilizer between 2002 and 2008, dummy 1799 0.13 0.01
Started using fertilizer between 2002 and 2008, dummy 1799 0.12 0.01

Ploughing
Used plough in ref. year, dummy 1761 0.27 0.01
Stopped using plough between ref. year and 2002 1788 0.09 0.01
Started using plough between ref. year and 2002 1788 0.04 0.00

Appendix 1: Descriptive Statistics

Continued
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Stopped using plough between ref. year and 2008 1787 0.09 0.01
Started using plough between ref. year and 2008 1787 0.06 0.01
Used plough in 2002, dummy 1788 0.23 0.01
Stopped using plough between 2002 and 2008 1787 0.04 0.00
Started using plough between 2002 and 2008 1787 0.07 0.01

Commercialization
Sold maize in reference year, dummy 1737 0.49 0.01
Stopped or decreased sale of maize between ref. year 

and 2002, dummy
1740 0.32 0.01

Started or increased sale of maize between ref. year 
and 2002, dummy

1740 0.28 0.01

Stopped or decreased sale of maize between ref. year 
and 2008, dummy

1799 0.48 0.01

Started or increased sale of maize between ref. year 
and 2008, dummy

1799 0.53 0.01

Sold or intended to sell maize 2002, dummy 1799 0.39 0.01
Given up or reduced sale of maize between 2002 

and 2008, dummy
1799 0.23 0.01

Started to sell or increased sale of maize between 2002 
and 2008, dummy

1799 0.37 0.01

Macro-level variables
Government expenditure on agriculture and rural 

development, 2002 (lagged by 3 years), logged
1798 1.35 0.02

Government expenditure on agriculture and rural 
development, 2005, logged, Nigeria 2003, Zambia 2004, 
Ghana 2004, Malawi 2006

1799 1.96 0.01

Change in budget allocations to agriculture logged, 
2008 over 2002

1798 0.61 0.02

Import of maize as share of total domestic production 
1995–1999, logged

1798 1.13 0.05

Import of maize as per cent of total production 
2000–2005, logged

1799 1.19 0.04

Change in import dependence, 2008 over 2002, logged 1798 0.06 0.03
GDP per capita 2002, constant 2000 USD 

(Mozambique, 2005)
1799 5.54 0.01

GDP per capita 2007, constant 2000 USD, logged 1799 5.74 0.01
Change in GDP per capita, 2007 over 2002, logged 1799 0.19 0.00

Distributional dimensions
Proxy for elite membership in reference year 1772 0.07 0.01
Sex of farm manager 1792 0.26 0.01

Country dummies
Ethiopia dummy 1799 0.08 0.01
Ghana dummy 1799 0.08 0.01
Malawi dummy 1799 0.17 0.01
Mozambique dummy 1799 0.13 0.01
Nigeria dummy 1799 0.11 0.01
Tanzania dummy 1799 0.12 0.01
Zambia dummy 1799 0.16 0.01

Continued

Table 5A.1. Continued.

n Mean Std error
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Table 5A.2. Descriptive statistics for variables in appendix models A2 and A3.

n Mean Std error

Fertilizer use in 2008, dummy 2327 0.56 0.01
Years since farm established, logged 3305 2.70 0.02
Descendant household, dummy 4875 0.02 0.00
Additional land available 2002, dummy 3357 0.85 0.01
Family labour resources increased since 2002 2109 0.44 0.01
Increased cattle ownership since 2002, dummy 4875 0.10 0.00
Farm management feminized since 2002, dummy 4875 0.07 0.00
Used fertilizer on maize in 2002, dummy 2900 0.49 0.01
Started to sell or increased sale of maize since 2002 1824 0.37 0.01
Change in country-level nominal producer price 

of maize since 2002, logged
3409 0.11 0.01

Started or increased sale of other food crops 
since 2002, dummy

4875 0.30 0.01

Started receiving extension services 
since 2002, dummy

1805 0.21 0.01

Government expenditure on agriculture and rural 
development, 2008, (lagged by 3 years Nigeria 
2003, Zambia 2004, Ghana 2004, Malawi 2006), 
logged

3807 1.94 0.01

Import of maize as share of total domestic 
production 2001–2005, logged

3807 0.91 0.02

Change in GDP per capita 2007 over 2001, logged 3807 0.21 0.00
Valid N (listwise) 1230

Continued

Endogeneity controls
Standardized residual, absolute value, for model 

of market participation in 2008
1501 −0.70 0.02

Standardized residual, absolute value, for model 
of fertilizer use in 2008

1696 −0.85 0.01

Table 5A.1. Continued.

n Mean Std error

Table 5A.3. Binary logistic regression of fertilizer use, 2008.

B Std error Sig. Exp(B)

Years since farm established, logged −0.12 0.08 0.89
Descendant households 0.11 0.39 1.12
Additional land available, dummy 0.45 0.18 ** 1.57
Family labour resources increased since 2002 0.28 0.14 ** 1.32

Appendix 2: Fertilizer and Seed Technology Use
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Increased cattle ownership between 2002 and 
2008, dummy

−0.12 0.16 0.88

Farm management feminized since 2002, 
dummy

−0.02 0.18 0.98

Used fertilizer on maize in 2002, dummy 1.24 0.14 *** 3.46
Started to sell or increased sale of maize 

between 2002 and 2008, dummy
0.51 0.15 *** 1.66

Change in country-level mean nominal producer 
price of maize, 2002–2008, logged

0.58 0.22 ** 1.78

Increased or started selling of other food crops 
since 2002, dummy

0.67 0.14 *** 1.95

Started receiving extension services between 
2002 and 2008, dummy

−0.06 0.17 0.94

Government expenditure to agriculture and rural 
development, 2005, logged and lagged

−0.46 0.15 ** 0.63

Import of maize as share of total domestic 
production 1995–1999, logged

−0.33 0.06 *** 0.72

Constant        0.45 0.48 1.57
No. of cases  1230
Nagelkerke’s R2        0.28
Missing cases (%)    32

GDP indicator omitted due to multi-collinearity with other macro-level variables. Data on government 
expenditure refer to the following years for Nigeria 2003, Zambia 2004, Ghana 2004, Malawi 2006.

Table 5A.3. Continued.

B Std error Sig. Exp(B)

Continued

Table 5A.4. Binary logistic regression of sale of maize in 2008.

 B Std error  Sig. Exp(B)

Years since farm established, logged −0.08 0.07 0.93
Descendant households 0.80 0.37 ** 2.23
Additional land available, dummy 0.62 0.16 *** 1.86
Maize area increased between 2002 and 2008, 

dummy
0.68 0.14 *** 1.97

Yields of maize increased since 2002, dummy 0.90 0.13 *** 2.47
Used fertilizer on maize in 2002, dummy 0.68 0.14 *** 1.97
Started using fertilizer since 2002 0.18 0.21 1.20
Sold maize in 2002 makes model autoregressive 1.42 0.14 *** 4.15
Increased or started selling other food crops 

since 2002, dummy
0.63 0.12 *** 1.88

Change in country-level mean nominal producer 
price of maize, 2002–2008, logged

−0.25 0.20 0.78

Import of maize as share of total domestic 
production 1995–1999, logged

−0.41 0.06 *** 0.66

Appendix 3: Model of Market Participation
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Change in GDP per capita 2007 over 2001, 
logged

0.34 1.13 1.40

Proxy for elite membership in reference year 0.45 0.24 1.56
Non-farm income, some income from non-farm 

sector, dummy
−0.19 0.13 0.83

Earning income from sale of non-staples, 
dummy

0.12 0.15 1.13

Constant −1.77 0.46 0.17
No. of cases 1601
Nagelkerke’s R2 0.37
Missing cases (%)  11

Table 5A.4. Continued.

 B Std error  Sig. Exp(B)



Following decades of neglect, smallholder-based agriculture has recently been 
promoted as the foundation for a broad-based development effort in the regional 
context of sub-Saharan Africa. A range of initiatives have focused on promoting 
access to technology and inputs to raise productivity within the smallholder 
sector. Despite such renewed policy interest, commercial incentives on the 
demand side have failed to increase productivity. Food markets characterized by 
uncertainty, depressed prices, atomism and prohibitive transaction costs have 
been identified as major causes of farmer reluctance regarding input adoption 
and, by implication, failure to improve productivity and food security (Jayne 
et al., 2006b; Poulton et al., 2006). As such, the potential of smallholder-based 
agriculture to relieve the food security situation in sub-Saharan Africa is increas-
ingly tied to the ability of the market to stimulate production increases. By impli-
cation, weak or malfunctioning markets are considered to be explanations for 
lacking agricultural development (Von Braun and Kennedy, 1994). The literature 
contains ample examples of underdeveloped markets and low productivity. 
Figures show that maize production, although growing in real terms, has failed 
to keep pace with population growth during the past four decades, which has led 
to suggestions by some commentators that the African population is best fed 
through increased imports of maize (Wood, 2002) or, as advocated by more 
recent commentaries, through concentrating investment in the domestic large-
scale commercial sector (Collier, 2008). Attention has also been directed towards 
non-agricultural sources of rural livelihoods and tendencies towards what has 
become known as de-agrarianization – that is a situation in which smallholder 
households are gradually squeezed out of agriculture (Bryceson, 1997, 1999; 
Ashley and Maxwell, 2001; Ellis, 2005).

Rapid urbanization and the increasing reliance of rural households on 
urban incomes has been one of the foci of such studies, suggesting the declin-
ing importance of agriculture for rural livelihoods. These studies may, however, 
be underestimating the importance of (agrarian) household-level linkages from 
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rural to urban areas. Meanwhile, proponents of improved commercial incentives 
for smallholders tend to focus on transactions occurring within the formal realm 
of the market, while aspects affecting rural livelihoods may also be found within 
informal exchange relations. More generally, empirical research on participa-
tion in staple markets, when compared with technology-adoption studies, 
remains scant and therefore deserves attention (Barrett, 2008).

Recent household data from households in Ethiopia, Ghana, Kenya, Malawi, 
Mozambique, Nigeria, Tanzania, Uganda and Zambia suggest that smallholders 
are engaged in in-kind remittances, which, in effect, bypass ordinary market 
channels, widening not only the subsistence responsibilities of farm households, 
both spatially and numerically, but also possibly signalling the malfunctioning of 
markets. This chapter discusses how such remittances should be perceived. 
Should in-kind remittances be interpreted as a sign of the failure of thin and 
uncoordinated grain markets to meet the food demands of both rural and urban 
dwellers? In contrast, if they are viewed instead as an expression of multi-spatial 
livelihoods, remittances may be a method of countering shortcomings of the 
market as a provider of grain for rural net food purchasers and urban household 
members. Although these rural households remit a number of staples and other 
food crops, this paper focuses on maize.

Maize, in addition to being Africa’s largest contemporary staple crop, occupies 
a special historical role, i.e. smallholder production geared towards the market both 
during colonial times and post-colonially (Ranger, 1985; Bates, 1989), and for this 
reason is a crucial crop to study in the context of agricultural market development 
in Africa in general. Maize markets have also been the subject of renewed policy 
interest, while grabbing academic attention for the past decade, especially in the 
wake of rising global food prices. Maize, as a relatively non-perishable, weight-
efficient crop, can be transported and remitted over long distances.

The purpose of this chapter is twofold. First, it intends to shed light on the 
phenomenon of in-kind remittances of staple crops. Whether remittances 
should be perceived as signs of market failure is analysed through evaluating 
the connection between remittances and the commercial behaviour of the 
remitting households. Secondly, the chapter assesses the reciprocal and liveli-
hood implications for the remitters to assess the role of remittances as an 
expression of multi-spatial livelihoods. The data used is part of a larger survey, 
conducted in 2008 and presented in detail in Chapter 4, this volume, also 
covering villages in which remittances did not occur. The discussion draws on 
the data collected in villages where maize remittances were occurring – 91 
villages in total. The sample population in these villages was 3388 households, 
out of which 2857 were maize producers. In general, the analysis will treat the 
subset of maize producers. The households were surveyed in 2008.

Methodology

This study draws on parts of a larger survey of farm households in nine countries 
in the African maize and cassava belt. The areas sampled can be characterized 
as typical of environments in which a majority of the smallholder population in 
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sub-Saharan Africa lives. The households are assumed to be statistically repre-
sentative of farmers in the region, being above average in terms of ecology and 
market access, but exclude the most vibrant local rural economies. Questions on 
in-kind remittances were developed following a 3-week pilot study on maize 
circulation in Kenya in July of 2006 (see Andersson and Wambugu, 2007). The 
pilot study detailed data on the flows of maize among household members and 
what the maize was used for once it left the villages. For the larger survey, ques-
tions have been standardized to suit the questionnaire format. The focus in the 
questionnaire has been on documenting the size and direction of remittance 
flows, of both maize and other staple products.

Data has been collected on a number of socio-economic characteristics of 
the household, production patterns and the various uses of maize. Information 
on the annual amount of maize sent to relatives, as well as the amount of maize 
collected by relatives, was gathered. In addition, data on the destinations of maize 
remittances was gathered. In the presentation below, these amounts have been 
grouped together and are collectively discussed as in-kind remittances of maize.

Maize Production, Commercialization and Rural Livelihoods

Poor market participation is commonly attributed to a number of characteris-
tics of African maize markets as well as production environments in general. 
Smallholder populations suffer from a range of poverty traps, aggravated by 
the functioning of markets but also related to the inability to participate in the 
market. The instability of maize prices, both seasonally and from one year to 
the next, leads to disinvestment in maize production among sellers, as the risks 
associated with such fluctuations discourage the use of inputs for production of 
marketable surplus. Lacking consumer confidence in the market and seasonally 
inflated prices, meanwhile, prompts the poor to continue growing maize, even 
at very low levels of productivity, to meet their own consumption needs (see 
Dorward et al., 2008 for a discussion on Malawi, for instance). Farmers and 
consumers fail to benefit from large variations in cereal production at the 
regional level as a result of poor infrastructure and limited coordination, which 
prevents the emergence of local and regional markets.

Prompted by differential land access as well as divergences in productivity, 
as much as 70% of food grains are estimated to be non-tradable (World Bank, 
2007), while more than half (55%) of the rural small-scale farm population is 
forced to buy some of its maize requirements – in Kenya, for example (Jayne 
et al., 2006b). Given the price volatility, insularity and unreliability of the maize 
market in the lean season especially, self-provisioning of food staples remains 
an attractive option, even for relatively wealthy households (see e.g. Jayne 
et al., 2006a for a discussion of Kenya). Although rural smallholder access to 
food has been the subject of numerous studies, the extent to which urban 
households self-provision is less well known. The staple-based links between 
rural and urban areas occurring among family members merit attention, since 
these largely invisible linkages, if undocumented, may under-report the urban 
dependence on rural food, with implications for food security of both groups.
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Production systems and income composition

In many respects, the national samples reflect the patterns described above. Land 
sizes are small, and although maize dominates the crop portfolios, cropping patterns 
are relatively diverse in terms of staples’ production. Female-headed households are 
in the minority, varying from 8% of the maize-producing households (n = 2857) in 
Nigeria to 23% in Malawi. Land sizes vary considerably from 1.2 ha to 5.6 ha, with 
the largest land sizes, by far, found in Nigeria. Due to the difficulties in estimating 
land sizes, such figures should, however, be treated with caution.

Although a variety of staples are grown and dependence upon the various 
staples as sources of food and income varies among the countries, maize is by 
far the most commonly grown crop in all the countries, with a few exceptions. 
In Ethiopia, sorghum is grown by 93% of the maize-growing households, 
whereas in Uganda around 85% of these also grow sweet potatoes and cassava.
At the national level, the percentage of maize growers varies from 60% in 
Ghana to 100% in Kenya (see Table 6.1).

Although maize is the most commonly grown crop, production levels vary 
considerably among the countries (see Table 6.2). To some extent such variation 
is reflected in differences in technology use and input intensity in maize produc-
tion. Mozambique, where fertilizer is used by only 1% of the maize-growing 
households, has the lowest production figure in the sample, while Zambia, 
where 78% of the maize producers used fertilizer, exhibited the highest produc-
tion figures. In terms of fertilizer expenditure, Nigeria and Zambia were found at 
the top of the sample. Although 70% of the maize producers in Kenya were 
using fertilizer, Kenya is found in the middle range in terms of production. None 
the less, the relatively low production figures may also be explained by the 
post-electoral violence at the time of data collection.

In total, 41% of the maize producers used chemical fertilizer. Although data 
was collected on fertilizer expenditure, such figures are difficult to convert into 
quantities of fertilizer use. In some cases, such as Malawi and Zambia, higher 
expenditure could reflect that the household lacks access to cheaper, subsidized 

Table 6.1. Percentage of maize-growing households 
in national samples. (From: own survey data, 2008.)

Country
Maize-growing 
households (%) n

Ethiopia 84 243
Ghana 60 569
Kenya 100 180
Malawi 98 398
Nigeria 99 374
Tanzania 85 400
Uganda 80 398
Zambia 96 423
Mozambique 76 403
Total 84 3388
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fertilizer. Low expenditure may mask the use of relatively larger amounts of 
subsidized fertilizer. Moreover, expenditure differences may reflect local varia-
tions in fertilizer prices rather than amounts used.

The share of farmers using hybrid or improved maize varieties spans from 
5% in Mozambique to 86% in Kenya. In general, the use of improved maize 
varieties is more frequent than the application of fertilizer, with 52% of the 
sample using improved maize varieties. In most cases, the use of fertilizer and 
improved maize varieties go hand in hand, although in the Kenyan case, 
improved maize varieties are being grown by a larger share of the sample than 
fertilizer use would suggest. In the case of Nigeria, by contrast, the use of ferti-
lizer is more widespread than the use of improved maize varieties.

In terms of income sources, staple sales are by far the most important 
source of cash income for households in Ethiopia and Uganda, where they con-
stitute 53% and 44% of average household income, respectively. Staple sales 
are the least important source of cash income in Kenya, where they comprise 
17% of average household cash income. On average, 586 kg of maize were sold 
by the households. Again, however, this figure varies considerably among the 
countries and is directly related to production, with sales being the highest in 
absolute terms in Zambia, followed by Nigeria, where 1285 and 1136 kg of 
maize were sold in the 2007/8 season respectively. Mozambique had the lowest 
level of sales, with only 80 kg being sold.

Sale of other food crops constitutes 18% of cash income for the maize 
sample, with households in Malawi, Zambia, Nigeria and Ghana sourcing around 
a quarter of their cash income from the sale of other food crops. Sale of non-
food cash crops, by contrast, only constitutes 11% of average household income 
among the maize growers, although the importance of cash crops varies among 
the countries. Generally speaking, cash remittances from non-resident household 
members are relatively minor sources of cash income, with less than 5% of 
average household income consisting of cash remittances. Despite reports of 
de-agrarianization tendencies (see e.g. Bryceson, 1999), only 13% of average 
cash income was derived from small-scale micro-business.

Table 6.2. Mean maize production 2008. (From: own survey data, 2008.)

Maize production (kg)

Producers (n)Mean Median

Ethiopia 1052 600 205
Ghana 664 400 340
Kenya 853 360 180
Malawi 820 600 391
Nigeria 2657 2000 369
Tanzania 1028 567 341
Uganda 984 500 318
Zambia 2562 1200 406
Mozambique 492 350 307
Total 1313 600 2857
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Divergent patterns of income sources may explain at least some of the 
differences in the use of modern farm technology. Although beyond the scope 
of this chapter, investments in farm technology could be expected to be more 
prevalent where maize takes on the dual role of cash and food crop.

Maize remittances

The share of maize remitters varies from 22% in Tanzania to 70% in Nigeria 
and 61% in Ghana. Forty-two per cent of the maize producers (2857 house-
holds) in the sample reported remitting maize to their relatives. The amounts 
remitted, however, like the amounts sold, are the highest in Nigeria and 
Zambia, which also represent higher production figures among the countries 
(see Table 6.3).

Remittances of other staple foods were also common, with cassava being 
remitted by 527 of the maize remitters in the sample. Among the maize- remitting 
households, on average a total of 307 kg of staple crops were remitted to relatives 
following the last harvest. Nigeria and Uganda stand out in terms of amounts 
remitted, with average staple remittances totalling 544 and 418 kg, respectively.

In-kind remittances and market participation

The focus on agriculture as a source of comprehensive economic growth for sub-
Saharan Africa is often placed on commercialization, and for this reason the 
connection between in-kind uses of maize and sale of maize is especially interest-
ing. Whether individual farmers’ commercial incentives are affected by obliga-
tions to remit maize and how such incentives vary with the local market structure 
is, in this sense, relevant for a wider discussion of farmer market behaviour. 

Table 6.3. Mean and median maize production (2008) and maize remittances by country. 
(From: own survey data, 2008.)

Maize production (kg) Maize remittances (kg)

Mean Median Producers (n) Mean Median Remitters (n)

Ethiopia 1051 600 205 71 35 47
Ghana 663 400 340 69 50 207
Kenya 852 360 180 134 90 69
Malawi 820 600 391 127 100 154
Nigeria 2657 2000 369 229 150 258
Tanzania 1027 567 341 131 77 74
Uganda 983 500 318 130 75 144
Zambia 2562 1200 406 318 200 131
Mozambique 491 350 307 57 50 122
Total 1312 600 2857 152 100 1206
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Fafchamps and Minten’s (2001) characterization of the African grain trade as a 
‘flea market economy’ points to a set of constraints which may be preventing 
market engagement outside the local village economy. Such limitations, more-
over, may also explain why in-kind transfers in social networks are an under-
standable alternative to formal commercial transactions.

At the receiving end, urban households’ reliance on informally accessed 
food may be indicative of the failure of urban food markets to meet urban 
demand at a price affordable to consumers (see Andersson, 2002). In-kind 
transfers of food from rural to urban areas are touched upon in general terms 
and in more detail in the historical literature on food provisioning in African 
cities (Bryceson, 1987; Guyer, 1987). Recent interest in urban multi-spatial 
livelihoods (e.g. Foeken and Uwuour, 2008) has focused on the importance of 
rural farming practised by urban household members. Bryceson (1993) notes 
the role of family networks in providing urban dwellers with maize in Tanzania, 
where such provisions account for around 15% of total consumption needs. 
The understanding of maize remittances as a component of urban livelihoods 
remains impressionistic, however, while the connection between remittances 
and the commercial behaviour of the remitters has not been previously consid-
ered in a cross-country context.

When the sample is divided by whether households remit maize or not, the 
differences between the two groups in terms of production and market partici-
pation is striking. Contrary to the notion that remittances are indicative of 
poorly developed markets, amounts and percentages sold are higher among 
the remitters than the non-remitters (see Table 6.4).

When divided by production quartiles1 and separated according to whether 
households remit maize or not, the picture becomes less straightforward: the 
lower-production quartiles stand out in terms of the percentage of total produc-
tion devoted to remittances (see Table 6.5). Although production levels are higher 

Table 6.4. Remitting and non-remitting households: average production, amounts 
remitted and sold, percentage sold.

n
Production

(kg)
Amount

remitted (kg)
Amount sold 

(kg)
Maize sold 

(%)

Remitters 1206 1727 152 824 35
Non-remitters 1651 1010 0 413 21
Difference – 717*** – 411*** 14***

Total sample 2857 1313 64 587 27

Total sample refers to the remitters and the non-remitters together.
***The differences in production, amounts and shares sold are significant between the two 
groups (remitters and non-remitters) at the 0.001 level.

1 The size of the production quartiles varies slightly. This is the result of all households with 
the same production being placed in the same quartile when the sample is ranked according 
to production.
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Table 6.5. Remitting and non-remitting households divided by maize production quartiles.

Total 
production

(kg) Sig.a

Amount
remitted

(kg)
Remitted

(%)
Amount
sold (kg) Sig.a Sold (%) Sig.a Sellers (%) Sig.a

Maize 
buyers (%) Sig.a

Remitters
Q1 (N 156) 154 *** 47 40 21 ** 12 ** 26 *** 47
Q 2 (N 251) 417 ** 68 17 130 *** 30 *** 64 *** 33 *

Q 3 (N 355) 884 106 12 294 33 * 72 ** 23 **

Q 4 (N 444) 3694 273 9 1922 47 88 13
Non-remitters

Q 1 (N 507) 131 *** 0 0 12 ** 6 ** 13 *** 56
Q 2 (N 425) 397 ** 0 0 64 *** 16 *** 36 *** 41 *

Q 3 (N 426) 907 0 0 265 28 * 63 ** 33 **

Q 4 (N 293) 3570 0 0 1828 45 86 16

Differences in means were tested between the remitting and non-remitting households in the same production quartiles for total production, amount sold, 
share sold and share of sellers. ***Significant at the 0.1% level; **at the 1% level; *at the 5% level.
aSig. represents the significance of the difference between remitters and non remitters within the same quartile.
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among the remitting households in all the production quartiles, differences in 
production levels between remitters and non-remitters are only statistically 
significant in the bottom half of the sample. Remitters, as a whole, are over-
represented in the higher-production quartiles, especially in the uppermost quar-
tile, where 60% of the households reported remitting maize. In statistical terms, this 
over-representation in the upper half of the sample is strongly  significant. Substantial 
amounts of total production are remitted, varying from 9% to 40%, with the share 
remitted being inversely proportional to total production. In absolute terms, remit-
tances varied from 47 kg in the first production quartile to 273 kg in the fourth 
production quartile. Among the remitting households in the first quartile, an 
extremely small amount of maize is sold. Around half of these households reported 
buying maize at some time during the year.

Commercialization in terms of market participation (percentage of sellers) is 
higher for remitters in the first two production quartiles. The amounts sold are 
higher for the remitting households, but such differences are statistically significant 
only in the case of the first two quartiles, although differences in percentages sold 
are also statistically significant among households in the third production quartile. 
The amounts sold are generally small, although comprising a sizeable part of total 
production in relative terms. The remitted amounts are larger than sales in the 
first quartile but lower than sales for the second quartile (see Table 6.5).

In the two lower quartiles, the remitters sell around twice the amount of 
maize that the non-remitters do, whereas sales volumes are almost identical in 
the two uppermost production quartiles (see Table 6.5). None the less both 
remitters and non-remitters, in many cases, resort to buying maize at some 
stage of the year, although generally speaking the percentage of maize buyers 
is lower among the remitters. The differences in the percentage of maize buyers 
among remitters and non-remitters in the different quartiles are statistically rep-
resentative only in the third and second quartiles.

The correlation between amounts remitted and amounts sold is relatively 
weak (Pearson’s r = 0.246, significant at the 0.01 level) but positive. If remit-
tances, as such, were undermining market participation, this correlation would 
be expected to be negative. Since differences in commercialization, when meas-
ured in terms of amounts of sales, are statistically significant for the bottom half 
of the sample, this suggests that market participation is not directly undermined 
by remittances among these households.

The positive correlation between remittances and sales indicates that remit-
tances are likely to be a reflection of a culture of gift-giving and multi-spatial 
support networks that extend beyond the village boundaries, rather than a sign 
primarily of malfunctioning markets. The functioning of a multi-spatial unit of 
consumption appears to be especially pronounced among households found in 
the lower-production quartiles.

Although remittances, as such, do not appear to be directly undermining 
commercial participation among the remitting households, remittances may, to 
some extent, be indicative of poorly functioning markets for maize, in the sense 
that recipients may need to rely on remittances rather than the market for part 
of their food requirements. The limited recent research that exists on the subject
of informal provisioning concerns the Soviet Union and China, where the role 



Remittances, Market Participation, Consumption 147

of informal practices in circumventing markets characterized by shortages is 
highlighted (see Ledeneva, 2008).

Both the amount remitted and the amount sold are correlated to total 
household production (as suggested by Table 6.5).2 The direction of causality is 
difficult to determine, as decisions related to both sales and remittances can be 
made post- rather than pre-harvest. Since remittances are connected to higher 
production levels and also positively correlated with sales, this does suggest that 
households extend their consumption obligations relative to their production 
rather than in response to poor market conditions.

Despite being connected to higher levels of production, remitters are 
over-represented among those households whose share of total cash income is 
predominantly non-staple based (see Table 6.6), underscoring the role of maize 
as a crop grown mainly for own consumption. This over-representation towards 
non-staple-based incomes is strongly statistically significant for the remitters as 
a group. When compared with the non-remitters, the cash incomes of the remit-
ters are also more staple-based. This over-representation relative to the non-
remitters again suggests that remittances and market participation are not 
mutually exclusive. In turn, this underlines the notion that remittances should be 
viewed as an expression of household subsistence obligations found within the 
context of kinship networks.

Table 6.6. Household composition of cash income by percentage of staple sales. (From: own 
survey data, 2008.)

 Remitters    Non-remitters Total

n % n  %  n  %

Staple sales constitute up to 
25% of total cash income

595 51 961 61 1556 57

Staple sales constitute 
between 25.1 and 50% 
of total cash income

228 20 185 12 413 15

Staple sales constitute 
between 50.1 and 75% 
of total cash income

148 13 156 10 304 11

Staple sales constitute more 
than 75% of total cash 
income

195 17 263 17 458 17

Total 1166 100 1565 100 2731 100

A Chi Square test of the differences in the expected and actual distribution of remitters and non- remitters
among the different types of income composition is significant at the 0.001 level. The distribution of the 
standard residual among the types of income composition shows that the greatest deviation is in the first 
and second categories, where staple sales constitute up to 50% of cash income. The number of cases is 
smaller in this table, since it only covers those households who had cash income.

2 For the sample as a whole (n = 2857) the correlation between production and amount remitted 
is lower (Pearson’s r = 0.351, significant at the 0.01 level) than that between production and sale 
(Pearson’s r = 0.910, significant at the 0.01 level).
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The largely non-staple-based livelihoods found within the sample may, to 
some extent, mirror the poor commercial environments facing staple crop 
producers and lacking incentives for productivity growth within the smallholder 
staple crop sector, especially in certain national markets. At the receiving end, 
moreover, remittances may represent a mechanism for dealing with food 
shortages, price shocks and volatility characteristic of such markets. Although 
remittances may occur immediately following harvests, they may none the less 
counteract local shortages through smoothing out differences in cropping 
seasons among villages.3 To the extent that the latter is the case, remittances 
should be interpreted as driven primarily by a culture of gift-giving, rather than 
market failure.

In-kind transfers may also be connected to patterns of remittances, with 
roots in the migrant labour histories of a number of African countries (see Stichter, 
1982 on Kenya, for instance) and the operation of labour systems based on a 
circulation of both labour and remittances – in cash and in-kind – between rural 
and urban areas. While the literature on the African family generally suggests that 
the historically long-standing operation of extra household support systems is 
being undermined by the pressures of economic decline on the one hand 
(Devereux, 1999) and a growing culture of individualism on the other (Bank and 
Qambata, 1999; Ferguson, 1999), such systems need to be considered in a situ-
ation in which households have few other resources to bank upon in the event of 
misfortune. The role of the wider family network in cushioning the impact of 
economic hardship for individual households also needs to be considered as an 
enabling aspect of maize remittances. An implicit degree of reciprocity, which 
may not materialize as incoming remittances of food or cash as such, may none 
the less be a source of security in the event of adversity. Given the vicissitudinous 
nature of localized maize markets, investing in these relations by way of maize 
remittances may be an alternative to maize sale, with a secondary effect of 
deflecting maize from the market.

The body of literature on the interaction between market exchange and 
reciprocal exchange (such as the classical works of Polanyi, 1957 and Sahlins, 
1965, 1972 and, more recently, Bloch and Parry, 1991) that has developed 
mainly within economic anthropology offers interesting insights into the rela-
tionship between gift and commodity exchanges. In this tradition, Seppälä 
(1998), on the basis of detailed field work in Tanzania, studies the interplay 
between these various spheres of exchange as a source of diversification and 
accumulation among individual households. Ledeneva’s (2008) work on how 
informal networks are used to counteract shortages and substitute for market 
relations in the former Soviet Union suggests that in-kind uses of maize can be 
seen as a complement to the market.

Poor commercial incentives for maize could, in this situation, encourage 
in-kind uses rather than outright sale, since the in-kind value may be higher. 
Using maize as payment would also suggest an economy based, in part, on 

3 This was suggested by the qualitative data collected in Kenya and reported on by Andersson 
and Wambugu (2007).
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in-kind transactions. A well-known phenomenon in the literature, using maize 
as payment for labour is perhaps the most obvious in-kind use of maize, espe-
cially given the dominant role of maize in local dietary patterns. Sixteen per 
cent (477) of the households, out of which 299 (63%) also remitted maize, 
were using maize to pay for agricultural labour. The use of maize to pay for 
labour is largely concentrated in Nigeria, however, where 48% of the house-
holds reported using maize for this purpose. The average amounts of maize 
used for labour payments were 719 kg in Nigeria, compared with 80 kg in 
Kenya at the bottom of the sample, where only five farmers were using maize 
for this purpose. The mean payment for those who used maize to pay for 
labour was 492 kg, compared with 152 kg used for maize remittances (Table 
6.3). Although sizeable amounts of maize were used, labour payment in maize 
was restricted in terms of the number of individuals involved and connected to 
practices within national labour markets. The use of maize for in-kind payments
when compared with remittances is limited, suggesting that remittances should 
not be viewed as one of a number of expressions of an economy relying on 
maize as an alternative currency. Rather, remittances appear to be indicative of 
households operating beyond the boundaries of the village, at least in terms of 
consumption.

Own consumption

Although remittances are neither detrimental to market participation nor signs 
primarily of an economy based, in part, on in-kind transactions of maize, the 
co-resident household may be compromising its own food security as a result 
of its subsistence obligations towards non-resident relatives and family mem-
bers. The connection between price volatility and seasonal food insecurity is 
well documented in the literature, and as suggested by Barrett (2008), in 
general, autarky in terms of food security remains the preserve of those house-
holds with sufficient resources to avoid the market. Although autarky is 
undesirable as an alternative to an efficiently working market that connects 
producers with consumers, the vantage point from the individual household 
may be different, with producers preferring or needing to self-provision to the 
largest extent possible. In this respect, remitting households are foregoing their 
own possibility of disengaging from the market, at least partially, especially 
considering that many remitting households also bought maize.

A comparison with the consumption needs of the resident household is 
necessary to consider whether remittances should be viewed as a spatial 
extension of rural subsistence obligations. Table 6.7 details average production 
in relation to the consumption units4 of the household. The household unit is 
based on co-residence for both remitting and non-remitting households. 
Hence, as can be seen in Table 6.7, remitting and non-remitting households 

4 A consumption unit takes into consideration the age composition of the household. The definition 
of a consumption unit can be found in Chapter 2, this volume.
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contain almost identical numbers of consumption units and the production 
per consumption unit is very similar, regardless of whether the household 
remits maize or not. When the amounts remitted are taken into account, 
however, the production per consumption unit is lower among remitters in all 
production quartiles.5 These differences are significant for the first, third and 
fourth quartile but not significant for the second quartile. The tendency for 
production per consumption unit to level among the two groups when remit-
tances are taken into consideration is the more important of the two patterns 
though. Remitters, hence, do appear to be forfeiting their own consumption 
needs. As suggested by the number of meals eaten during the lean season, 
however, households in all the production quartiles fail to eat three meals per 
day, and lacking food security is a striking feature of the sampled households 
in general.

From a developmental point of view, in-kind maize remittances which 
bypass ordinary market channels may hold important food security implica-
tions for family members outside the village, constrained by either land or 
income. None the less, although not directly undermining commercial incen-
tives for the remitters, remittances could perhaps be considered an informal 
means of enabling a degree of disengagement from a market characterized by 
seasonality and insularity. Survey data, as well as a wealth of evidence from 

Table 6.7. Food security of remitting and non-remitting households divided by maize 
production quartiles. (From: own survey data, 2008.)

Household
CU

Production
per CU

Production per 
consumption unit 

excluding remittances Sig.

Number of meals 
eaten during lean 

season

Remitters
Q1 4.9 41 31 ** 2.3
Q2 5.0 115 97 2.2
Q3 5.4 226 198 ** 2.2
Q4 7.8 581 537 *** 2.3

Non-remitters
Q1 4.6 40 ** 2.2
Q2 4.9 105 2.2
Q3 5.3 220 ** 2.2
Q4 6.8 659 *** 2.3

Where CU is the consumption unit. 
Differences were tested between the remitting and non-remitting households in the same production 
quartiles for production per consumption unit, which in the case of the remitters included remittances. 
***Significant at the 0.1% level; **at the 1% level.

5 Remittances have been deducted from total household production of maize to calculate the 
amount of maize that remains within the household. This amount has then been divided by the 
number of consumption units in the household to enable comparison with the households that 
do not remit maize.
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numerous African countries (Stephens and Barrett, 2006; World Bank, 2007), 
show that smallholders, in general, sell maize immediately following the harvest 
to cover the most pressing cash needs of the household, only to be forced to 
later buy maize for their own consumption at prices elevated by short supplies. 
Even delinking partially from the market may be coveted by receiving house-
holds, as a means of attaining a measure of food security outside the forces of 
the market, even though such disengagement may carry latent expectations of 
reciprocity.

Direction of remittances and reciprocity

Numerous studies of the role of urban remittances to rural livelihoods attest to 
the traditional connection between rural and urban areas (see e.g. Baker and 
Pedersen, 1995; Baker, 1997) throughout the African subcontinent.

In most countries, rapid urbanization has characterized the period since the 
mid-1990s, while some African countries, most notably Kenya and Zambia (see 
e.g. Foeken and Uwuour, 2008), have experienced rising urban poverty rates, 
and recession has levelled the differences in rural and urban poverty levels. 
Measuring changes in rural and urban poverty levels for all the countries covered 
by the sample is difficult, due to the lack of time-series data, but Table 6.8 shows 
how the share of population between rural and urban areas has shifted since 
the mid-1990s. Mozambique, Ghana and Nigeria have experienced the largest 

Table 6.8. Percentage of population by country, 1995 and 2007. (Adapted from: 
World Bank, 2009.)

 1995 (%) 2007 (%) Change 1995 to 2007 (%)

Ethiopia rural                               86 83
Ethiopia urban 14 17 3
Ghana rural                                 60 51
Ghana urban 40 49 9
Kenya rural                                  81 79
Kenya urban                                19 21 2
Malawi rural                                 87 82
Malawi urban                               13 18 5
Mozambique rural                        74                         64
Mozambique urban 26                         36 10
Nigeria rural                                 61                         52
Nigeria urban                               39                         48 9
Tanzania rural                              80                         75
Tanzania urban                            21                         25 5
Uganda rural                                88                         87
Uganda urban 12                         13 1
Zambia rural                                63                        65
Zambia urban                              37 35 −2
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relative changes in population composition since 1995, although in the case of 
Mozambique this may be related to mobility caused by the civil war. In the case 
of Zambia, the rural population has increased more rapidly than the urban 
population, and return migration has been occurring, as has also been noted 
elsewhere (World Bank, 2007).

To some extent, the generally rapid urbanization is reflected in the direc-
tion of remittances, with 33% of the remitters reporting that they sent staples 
to relatives in towns outside the district, while 23% remitted maize to the capi-
tal city. Urban destinations, in many cases, overlap with rural destinations, as 
household remittances were directed to a multitude of destinations.

While the connection between rural and urban areas has been empha-
sized in the literature since the mid-1990s, less interest has been placed on 
rural-to-rural linkages. In this context, the direction of remittances under-
scores the results from the Kenyan pilot study, which suggested a support 
system directed towards rural relatives, especially in surrounding rural areas. 
Indeed, 47% of the remitters in the 2008 cross-country study reported that 
staples were being sent or collected by relatives in neighbouring villages, and 
an additional 32% to relatives in other rural areas.6 Whether such remit-
tances are indirect payments in return for family labour or constitute impor-
tant sources of food for the recipients is impossible to distinguish on the basis 
of the collected data. Given the large number of destinations, the amount 
remitted to each receiver is likely to be relatively small, but the spatial reach 
and subsistence burden of the co-resident household is underestimated if 
remittances are not taken into consideration. Although remittances may, to 
some extent, exist as a result of poor production potential in surrounding 
rural areas and be used to even out production differences between deficit 
and relatively surplus areas, they may also be symbolic aspects of gift-giving. 
Cultural aspects of remittances and the existence of multi-spatial household 
constellations may explain why households spread their remittances thinly 
among a number of destinations and relatives.

Moreover, the nature of remittances is likely to vary with the position of the 
recipient, in the sense that remittances to relatives or family members that are 
relatively well off should be viewed as gifts rather than subsistence obligations. 
In the context of underdeveloped milling structures in urban areas, remittances 
of maize meal may, as pointed out by A. Isinika (Cape Town, 2009, personal 
communication), also serve to counter the practical difficulties of processing 
maize among urban households.

Although female-headed households are under-represented (13%) among 
the remitters, compared with 21% for the non-remitters, de facto female heads 
could be expected to remit maize to absentee husbands working in urban areas. 
Only five remitting households were listed as de facto female headed. 
Remittances therefore appear to be occurring to relatives who are not part of 

6 The respondents could indicate a number of destinations for the remittances (neighbouring 
villages, other rural areas, towns in the same district, towns outside district, major urban areas 
and capital cities).
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the household, as defined on the basis of co-residence in the context of data 
collection. Only 16% of remitting households received cash remittances, com-
pared with 15% for those households that were not remitting maize. Moreover, 
as noted earlier, cash remittance in the sample constitutes only 5% of total cash 
income.

Hence, reciprocity in terms of cash was a very minor phenomenon and 
only small differences were noted between remitting and non-remitting house-
holds. Whether remitting households receive in-kind contributions in terms of 
labour or agricultural inputs is not possible to determine from the data, how-
ever. On the basis of cash remittances, it does appear as if food remittances 
should be conceived primarily as a support mechanism for less-food-secure 
relatives rather than a direct reciprocal arrangement which enhances the maize-
remitting households’ access to cash. Expectations of future reciprocity may 
underpin the relationship between the remitter and the recipient, however, 
although such latent reciprocity was not possible to capture using the survey 
format.

Conclusions

Failure to consider in-kind food remittances may lead to two sources of 
underestimation of the importance of smallholder-based agriculture as a 
source of subsistence-based food security, one urban and one rural. Firstly, 
the role of subsistence agriculture to urban livelihoods may be underesti-
mated since such remittances are not directly visible in market transactions. 
Secondly, the subsistence obligations of the rural household may be under-
estimated, since the consumption needs of non-resident household members 
are not considered in surveys related to smallholder production and food 
security. In this way, the size of the household in terms of consumption is 
underestimated, in the sense that the productive capacity of the household 
is stretched both spatially and numerically. Rural and urban areas are inter-
connected not only through the more visible market relations but also at the 
household level.

Remittances are flowing from rural areas, often from households that 
operate under precarious production conditions; the withdrawal of such 
remittances from even less productive rural environments and even more 
vulnerable households may be devastating. Meanwhile, in-kind remittances 
of maize may, among receivers, constitute crucial sources of supplementary 
food. At the rural end, such underestimation points to the importance of 
raising productivity within the staple sector, generally as a means of increas-
ing the subsistence base of both resident and non-resident household mem-
bers. At the urban end, the existence of food remittances points to the 
necessity of improving the commercial incentives for maize production and 
the importance of eliminating physical barriers to the free movement of 
maize across the national space, easing the vulnerability of the urban poor 
to price volatility in staple foods.
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Ethiopia is one of Africa’s largest countries, with about 77 million people. The 
agricultural sector in Ethiopia contributes about 44% of the national gross 
domestic product (GDP), 86% of the total export earnings and 80% of employ-
ment. Moreover, about 90% of the poor depend on agriculture for their liveli-
hood (World Bank, 2009). Ethiopia’s economy has grown very rapidly during 
the last 4 years. GDP grew, on average, by 11.6% between 2003–2004 
and 2007–2008. Agriculture has grown by 13% per year, on average, since 
2003–2004, followed closely by the service and industry sectors (Loening 
et al., 2009). The high growth rate in the agricultural sector, which is the key 
to the entire growth of the economy, is partly explained by the commitment of 
the government, reflected in the allocation of a relatively higher budget for the 
sector. About 25% of government expenditure in the country is for rural infra-
structure and agriculture and rural development, one of the highest shares in 
the world (World Bank, 2009).1 Moreover, meeting the targeted economic 
growth and Millennium Development Goals (MDGs) in Ethiopia entirely 
depends on the performance of the agricultural sector. In order to attain the 
targeted 11% annual growth in the sector and meet MDGs, financial systems, 
extension services, rural infrastructure, marketing and distribution systems need 
to be addressed. In spite of the impressive growth in agriculture from a low 
base, the sector continues to be of a subsistence nature and fails to produce 
enough agricultural production which can ensure food security.

Area cultivated and yield of cereals in Ethiopia have shown an increasing trend. 
Although cereal yields are relatively higher than the average in eastern Africa, they 
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1 The country has also registered a remarkable growth in expanding physical and social infra-
structure in the last 7 years. The paved road network has increased by 43%; power-generation 
capacity has nearly doubled; primary school enrollment has increased from 5.2 million to 13 
million (World Bank, 2009).

©CAB International 2011. African Smallholders: Food Crops, Markets and Policy
156 (eds G. Djurfeldt et al.)



Financial Needs of Ethiopian Smallholders 157

are still low – less than a fifth of the level in Egypt, less than a third of that in China 
and Vietnam (Alemayehu Seyoum, 2009). Increasing agricultural production and 
productivity and ensuring food security are the key objectives of the development 
policies/strategies and programmes of Ethiopia. However, farmers have limited 
internal capacity or resources to procure additional farm inputs, such as improved 
seeds, fertilizers, chemicals, etc., and make farm-related long-term investments. 
Delivering financial services, such as credit, savings, money transfer, etc., to the 
smallholder farmers has been identified as an important instrument capable of 
breaking the vicious cycle of poverty and ensuring food security, as it would increase 
household production, productivity, employment, income, consumption and 
empowerment of disadvantaged groups. Improving financial access to the poor 
would also facilitate economic growth by easing liquidity constraints and providing 
capital to start up new production-related activities or adopt new technologies. 
Access to financial services provides new opportunities, builds the confidence and 
self-esteem of the smallholder farmers and empowers the disadvantaged groups, 
such as women. However, access to finance alone is not a panacea for poverty and 
related development challenges. Improving access to finance will have a sound 
impact when it is complemented with other development interventions, such as the 
diffusion of modern technology through extension programmes, development of 
input and output markets and building networks and linkages, increasing access to 
both producers and buyers in both domestic and international markets, and building 
the capacity of smallholder farmers and their organizations.

Statement of the Problem

Improving financial access to smallholder farmers has been one of the most 
prominent instruments in the development programmes and strategies used by 
the Ethiopian government and development partners. Over the past 40 years, 
huge financial resources have been injected in the form of credit to support 
agricultural production, increase productivity and create employment in rural 
areas. However, delivering loans to smallholder farmers during Derg and 
pre-Derg2 has been characterized by poor loan repayment and unsustainable 
subsidies and financial service providers. Over the last decade, finance provid-
ers such as the deposit-taking microfinance institutions (MFIs) and financial 
cooperatives have been exerting commendable efforts in Ethiopia in the provi-
sion of sustainable financial services to smallholder farmers. Despite the contin-
ued hard work and effort of finance providers, governments, donors and other 
development partners to expand outreach in delivering financial services to 
smallholder farmers, there is still a huge unmet demand for such services. Such 
unmet loan demand is seen not only in the production sphere but also in the 
processing, marketing and other areas. Thus, there is a need to revisit the 

2 Derg refers to the era of a socialist-oriented military regime in Ethiopia. Derg represents an 
Amharic word for the provisional Military Administative Council. The regime lasted for 17 years 
(1974–1992). Pre-Derg refers the era before 1974.
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entire approach of the delivery system in order to satisfy this unmet demand. 
The effort to expand outreach and efficiency in delivering financial services to 
smallholder farmers in Ethiopia should address the following issues:

1. Like many African countries, smallholder farmers in Ethiopia are located in 
dispersed areas due to low population densities as well as a difficult terrain, 
which increases transaction costs of finance providers.
2. Smallholder farmers often demand relatively small loans and savings accounts, 
which again increase the per unit transaction costs of financial providers.
3. Smallholder farmers are heterogeneous, with varying skill and cultural 
background.
4. Getting information to make an accurate assessment of willingness and 
capacity of smallholder farmers to repay loans often takes time and money.
5. The weak institutional capacity of finance providers affects their outreach, 
efficiency and sustainability.
6. Providing financial services to smallholder farmers is perceived as being less 
sound or risky because of the covariate risks tied with agricultural production 
and marketing risks, seasonality and absence of formal insurance mechanisms 
to mitigate risks.
7. Smallholder farmers have little acceptable collateral, due to either lack of 
assets or unclear property rights or proper registry system for movable assets 
they possess.
8. Poor communication systems and physical infrastructure increase transaction 
costs.
9. Inadequate meso-level infrastructure, regulation and supervision, as well as 
inadequate contract enforcement mechanisms, limit the provision of financial 
services to smallholder farmers (Wolday Amha, 2008a).

As a result of the above challenges, credit to smallholder farmers in Ethiopia is 
characterized by high lending costs and high demand, resulting in relatively 
high interest rates being charged to borrowers compared to the formal banking 
sector.

Although delivering financial services to the smallholder farmers in Ethiopia, 
particularly in remote areas, is very challenging, lessons and innovative prac-
tices on how to advance the delivery of financial services in sustainable ways 
are emerging. Towards the end of the 1990s, new and innovative approaches 
for delivering financial services to smallholder farmers in the rest of the world 
have been implemented by deposit-taking MFIs, financial cooperatives, banks 
and non-governmental organizations (NGOs). Practitioners in Ethiopia have 
identified and implemented the essential requirements needed to establish 
financial systems and developed innovative financial products and services that 
match the needs of smallholder farmers. Moreover, the renewed emphasis of 
governments and donors on increasing agricultural production, particularly 
after the recent worldwide increase in prices of agricultural products, has also 
put agricultural development and rural finance back in the spotlight of the 
development agenda. To this end, the macro, meso, micro and sectoral policies 
and development programmes are giving due focus to the provision of sustain-
able finance to smallholder farmers.
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In the Ethiopian context, although commercial banks can provide finan-
cial services (if they will) to the smallholder farmers, it is the deposit-taking 
MFIs and financial cooperatives that provide financial services in sustainable 
ways. Unlike many countries, the delivery of microfinance or rural finance 
services in Ethiopia is strictly regulated. The government issued its first 
microfinance legislation in 1996 (Proclamation 40/1996), with the aim of 
providing microfinance services to the poor households through deposit-
taking MFIs. The government has created an environment conducive to the 
development of cooperatives. The Proclamation on Cooperatives 147/1998 
states that:

it has become necessary to establish cooperative societies which are formed of 
individuals on voluntary basis and who have similar needs for creating savings and 
mutual assistance among themselves by pooling their resources, knowledge and 
property; (…) has become necessary to enable cooperative societies to actively 
participate in the free market system.

(FDRE, 1998:942)

The main objective of the MFIs and cooperatives in Ethiopia is to deliver 
micro-loans, micro-savings, micro-insurance, money transfer, leasing, etc., to a 
large number of productive yet resource-poor people in a cost-effective and 
sustainable way. At the end of the day, the interventions of MFIs and financial 
cooperatives or Savings and Credit Cooperatives (SACCOs) in the country 
should bring measurable impacts on the well-being of millions of households. 
However, in spite of the government’s efforts to deliver financial services 
through MFIs and cooperatives, particularly financial cooperatives, providing 
efficient, sustainable and widely accessible financial services for a large number 
of smallholders is still a key challenge to implement development policies and 
programmes in Ethiopia.

This study attempts to inform policy makers, development partners and 
other key stakeholders on how to develop appropriate strategies, regulation 
and legislative framework and meso-level infrastructure and establish sustaina-
ble finance providers, which play a critical role in expanding the delivery of 
financial services to smallholder farmers in Ethiopia. It also provides useful 
information to finance providers in designing a range of financial services that 
meet the needs of various categories of smallholder farmers.

Objectives

The specific objectives of the study include:

1. Assess the policies, strategies and regulatory framework and the meso-level 
players that affect the delivery of financial services to smallholder farmers in 
Ethiopia.
2. Review the financial landscape or ‘who is who’ in the delivery of financial 
services to smallholder farmers.
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3. Examine the developments in accessing financial services (trends), financial 
products and determinants of taking loans and accessing savings services using 
the Afrint I and Afrint II surveys.
4. Propose areas of interventions to address the critical challenges of expanding 
financial access to smallholder farmers.

Method of Data Collection and Analysis

The study used both qualitative and quantitative information collected from 
secondary and primary sources. The secondary data were collected from the 
Association of Ethiopian Microfinance Institutions (AEMFIs), the Federal 
Cooperative Agency (FCA), the National Bank of Ethiopia (NBE) and other 
institutions. Primary data were collected mainly through panel data Afrint I in 
2002 and Afrint II in 2008, conducted by Lund University, Sweden. A total 
sample of 480 households was administered in Assebot, Bekoji, Bako and 
Yetmen. Each sample area contains two kebeles or peasant associations (PA), 
one of which is the PA that was sampled in the 2002 Afrint survey. Each 
kebele that was surveyed in 2002 contains 80 sample households. The newly 
sampled kebeles in 2008 include 40 sample households. On top of the multiple 
regression and logistic models, simple quantitative statistics, such as percentile, 
mean and frequency, were used to analyse the data.

Providing Financial Services to Smallholder Farmers: 
a Conceptual Framework

Improving financial access helps smallholder farmers to improve production 
and productivity through investment in irrigation, production equipment and 
inputs and in postharvest handling, processing and marketing. This will have a 
direct implication on the implementation of the various development policies 
and programmes, such as the food security and poverty reduction programmes. 
It also helps the rural households to increase their income and rural livelihoods 
by creating opportunities to engage in non-farm enterprises such as handicraft, 
trade, etc. Access to credit, savings, insurance, money transfer, etc. helps 
smallholder farmers to manage seasonal liquidity shortages, develop a savings 
culture, finance the emergency needs of the household and mitigate risks and 
shocks. According to a World Bank report (2005), substantial agricultural devel-
opment – and development related to processing and marketing facilities in 
rural areas – and real increases in incomes of rural families have happened 
almost nowhere without access to financial services.

Finance is one of the key elements in addressing development issues in 
Ethiopia. It is even considered to play a leading role in guiding development 
interventions in the country. Whatever development strategies or programmes 
(poverty reduction strategy, rural development strategy, industrial development 
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strategy, food security strategy, etc.) we propose for Ethiopia, there is a need 
for finance and financial systems to implement the development programmes. 
The provision of finance contains two basic elements: (i) capital, the funds that 
are being provided; and (ii) financial system, the process of providing them and 
the institutions involved in this process. If the objective is to deliver financial 
services to smallholder farmers and promote agricultural investments in 
Ethiopia, there is a need to have both the capital and well-functioning financial 
systems and institutions in place. In order to increase outreach, efficiency and 
sustainability, there is a need for interventions/support at macro, meso and 
micro/individual financial institutions and client levels.

The conceptual framework is expected to provide the road map on how to 
provide a broad range of financial services, expanding outreach and ensuring 
sustainability of finance providers based on a market-based paradigm. The new 
framework, as illustrated in Fig. 7.1, shows that improving financial access to 
smallholder farmers has the potential to make a significant difference in  agricultural 
production, food security, poverty reduction and economic growth, which 
requires: (i) enabling policies, strategies, legislative and regulatory framework and 
infrastructure development; (ii) supportive meso-level infrastructure and technical 
service providers; (iii) efficient and sustainable financial systems or institutions; 
and (iv) the clients, who are the targets in building inclusive financial systems.

Macro: supportive
government policies,

strategies and
regulatory framework

Meso: financial
infrastructure and
technical service

providers

Micro: sustainable
finance providers
(MFIs, SACCOs,
and commercial

banks)

Clients: financial access to smallholder farmers

Fig. 7.1. Conceptual framework to expand the delivery of financial services to 
smallholder farmers.
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The government is the key player at the macro level, which creates the 
enabling strategies, legal and regulatory framework and builds the infrastructure. 
The government is expected to be involved in implementing an inclusive finance 
strategy, deregulation of interest rate, liberalization of the financial sector, estab-
lishment of a legal system that enforces contracts, protects property and land-
use rights and ensuring due legal process. In the Ethiopian context, the key 
macro-level players include the NBE or the Central Bank, which regulates banks, 
insurance companies and deposit-taking MFIs, and the Federal Cooperative 
Agency, which regulates and promotes the financial cooperatives. In addition to 
the above institutions, the Ministry of Finance and Economic Development plays 
a critical role in the development of the entire financial sector in Ethiopia.

On top of creating an enabling macro-policy and regulatory framework, 
creating sustainable finance providers in rural areas requires a well-functioning 
financial infrastructure (the ‘architecture’, along with a web of other technical 
service providers) offering a range services which reduce transaction costs at 
meso level. According to Helms (2007), an efficient meso-level infrastructure is 
critical for the functioning of the financial system as a whole and especially for 
expanding access to financial services for the poor. It extends from financial 
infrastructure to systems that promote transparency of financial institutions, tech-
nical service providers that offer training and consulting services, and professional 
associations and networks (WWB/AMAF, 2009).The key players at the meso 
level are training providers, networks such as the Association of Ethiopian 
Microfinance Institutions (AEMFI), federation of financial cooperatives, auditors, 
accountants, IT service providers, credit reference bureaus, domestic rating 
agencies, payment system and professional certification institutes, wholesaling 
institutions and other service providers, such as Business Development Service 
(BDS) providers, to enhance the capacity of clients. In the Ethiopian context, the 
meso-level support focuses on reducing transaction costs, improving sector infor-
mation and transparency, increasing access to refinancing for finance providers, 
and enhancing skills and other capacity-building support across the sector.

The micro-level players include those inclusive finance providers which are 
involved in delivering a range of financial services to the unbanked through 
formal and informal channels (which include banks, deposit-taking MFIs, finan-
cial cooperatives, NGOs, government projects, multipurpose cooperatives, 
woreda or district administration, moneylenders, Rotating Savings and Credit 
Associations (ROSCAs) or Ikkub, etc) in a sustainable manner. However, since 
some of the finance providers are not operationally and financially sustainable, 
there is a need to support them through institutional capacity building (includ-
ing systems development), promoting market-based interest rates, encouraging 
competition and benchmarking, providing continuous training, promoting 
transparency, developing client-centred financial products, etc.

The target groups or the clients of the inclusive finance providers are those 
who are excluded from the formal financial sector. They are typically the small-
holder farmers, self-employed, low-income entrepreneurs, women, men, youth, 
micro-, small and medium enterprise operators, marketers and agro processors, 
those who are employed in low-salary jobs and in the informal sector in both rural 
and urban areas.
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The Delivery of Financial Services to Smallholder Farmers: 
Literature Review

The flow and impact of credit and other financial services to rural households 
has not been properly documented. This has contributed to the lack of under-
standing on how financial services and credit policies to the smallholder farmers 
and their enterprises have affected agricultural production and productivity, and 
the dissemination of agricultural technologies. Although there were some unsuc-
cessful and unsustainable credit programmes implemented by formal banks and 
government/donor projects in Ethiopia and elsewhere, there are successful 
cases, which demonstrate that credit is a powerful instrument to improve the 
livelihoods of smallholder farmers. Many studies have indicated that credit is one 
of the critical inputs required to increase agricultural production and productivity 
and income, smooth consumption, improve household welfare (including edu-
cation, health, etc.), build household assets and mitigate risks.

The study of Khandker and Rushidur Faruquee (1999) reveals that the 
Agricultural Development Bank of Pakistan (ADBP) contributes to household 
welfare, and its impact is higher for smallholders than for medium and large 
holders in agriculture, but large holders nevertheless receive the bulk of ADBP 
finance, which was not cost-effective. Khandker (1998) observed that micro-
credit programmes are as cost effective as other programmes, such as the food 
for work, in benefitting the poor. Binswanger and Khandker (1995) estimated 
the impact of formal credit using district-level data from India and found that 
formal credit increased rural income and productivity and that rural benefits 
exceeded the cost of the formal system by at least 13%. Pitt and Khandker 
(1998) examined the impact of credit from the Grameen Bank and other 
targeted credit programmes in Bangladesh on a variety of individual and household-
level outcomes, including school enrolment, labour supply, asset holding, fertil-
ity and contraceptive use. They found credit to be a significant determinant of 
many household outcomes, and programme credit has a significant effect on 
the well-being of poor households in Bangladesh.

On the other hand, the result of the study by Kochar (1997) revealed that 
the demand for credit, particularly in productive areas, is low and the role that 
credit can play in enhancing agricultural development is limited. The evidence 
from the study of Swain (2002) in Puri (a relatively poor region in India) 
indicates that there is relatively high demand for credit, suggesting a need for 
further development of the credit programmes, which requires not just 
increased outreach of credit to farmers but also well-designed credit facilities 
that benefit the disadvantaged and not just the rich and large landowners. 
The study concluded that credit policies still have an important role to play in 
agricultural development. On the other hand, many government- and donor-
funded programmes in the past have failed not only in delivering credit to 
target households but also in promoting a viable credit delivery system. High 
covariate risk of agricultural production (Binswanger and Rosenzweig, 1986), 
the asymmetric information and lack of enforcement of loan contract (Hoff 
and Stiglitz, 1990), government imprudent interference in credit markets and 
rent-seeking as a result of credit rationing (Braverman and Guasch, 1998) are 
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some of the factors alleged for the poor performance of the government- 
directed credit schemes.

The study of Diagne and Zeller (2001) indicates that formal lenders in 
Malawi – such as rural banks, savings and credit cooperatives and special credit 
programmes supported by the government and NGOs – prefer to give loans to 
households with diversified asset portfolios and therefore diversified income 
sources. This is presumably done to increase and stabilize repayment rates. 
The level of interest rates charged on loans seems not to be an important factor 
for households in deciding in which microfinance to participate. Non-price 
attributes of credit institutions and their services play a larger role. Those 
attributes include types of loan provided and the restrictions on their use, as 
well as the types of non-financial services provided by the programmes, such 
as training in management of microenterprises. The findings of the same study 
reveal that improving access to credit is not always a potent means of alleviat-
ing poverty. The study found no significant impact of access to credit (provided 
for productive activities) on the per capita income, food security and nutritional 
status of credit programme members. The study concludes that the contribu-
tion of rural microfinance institutions to the income of smallholders can be 
limited or outright negative if the design of the institutions and their services 
does not take into account the constraints on and demands of clients. Developing 
attractive credit requires both identifying farm and non-farm enterprises and 
technologies that are profitable under the conditions experienced by subsistence-
oriented farmers and responding to the numerous constraints of resource-poor 
rural households. The results suggest that a strategy of expanding financial 
institutions in rural, drought-prone areas, with inadequate market and other 
infrastructure may – at least in a below average rainfall year – have no significant 
positive welfare effects.

According to the results of the Tegemeo household survey in Kenya, house-
holds that received credit for maize production had a higher productivity, aver-
aging 7.65 bags per acre as compared to 6.5 bags per acre among households 
that did not receive credit (Kibaara, 2007). A farm household facing binding 
credit constraint is more likely to misallocate its resources and under-invest 
than its unconstrained peers. Thus, availability of finance and its accessibility 
crucially affect production start-up and subsequent performance of farmers 
(Hussien and Ohlmer, 2006).

The study of Freeman et al. (1998a) looked at both the supply of credit 
from financial institutions in Ethiopia, Nigeria and Uganda, particularly the 
credit-allocation policies of formal banks, and at the demand for livestock credit 
in the sample households. The results of the study revealed that although the 
formal banks covered in the study, namely Agricultural and Industrial 
Development Bank of Ethiopia, the Nigerian Agricultural and Co-operative 
Bank and the Uganda Commercial Bank, had the aim of increasing the flow of 
institutional credit to large numbers of smallholder livestock producers, very 
few livestock producers obtained formal credit in these countries. Smallholder 
producers were often screened out of the formal credit markets because of the 
criteria banks used to screen loan applicants. For example, the Uganda 
Commercial Bank required potential borrowers to show that they have the 
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infrastructure for keeping livestock before the bank approves the loan. The 
study found that farmers who had a larger proportion of cross-bred cows used 
more inputs – especially feed – and tended to have more profitable dairy opera-
tions than those who had fewer cows. The study identified that the loan products 
of the three banks were not sufficiently flexible to address the various loan 
needs of livestock producers. It also recommended revisiting the loan delivery 
systems, loan policies and loan term structures.

The findings of Jabbar et al. (2002) revealed that borrowers used their 
loans mainly to acquire hybrid cows, so that the primary impact of credit was 
to increase milk production through increased dairy herd size. Moreover, the 
study reveals that the sex of household head, education, dairy training, prev-
alence of outstanding loans and the number of improved cattle on the farm 
had significant influence on both borrowing and liquidity status. In Ethiopia 
and Kenya, an additional cross-bred cow on a credit-constrained farm 
contributes about twice as much as milk output (in litres) per farm as it would 
on a non-credit-constrained farm. The study of Freeman et al. (1998a) 
indicated that a 1% increase in credit to purchase cross-bred dairy cows 
leads to a 0.6% increase in milk productivity on credit-constrained farms 
and a 0.4% increase on non-credit-constrained farms in Ethiopia. In Kenya, 
a 1% increase in credit for investment in cross-bred dairy cows leads to a 
1.6% increase in milk productivity on credit-constrained farms and a 0.9% 
increase on non-credit-constrained farms. This suggests that credit should be 
targeted at credit-constrained farms (depending on their household charac-
teristics) to achieve the greatest impact.

The findings of Freeman et al. (1998b) on credit and uptake of improved 
technologies in Ethiopia showed that the bulk of the credit to smallholder dairy 
farmers was used to purchase cross-bred cows and that borrowing farmers with 
liquidity constraint had significantly larger cattle herds than non-borrowing 
farmers, suggesting that credit was used mainly for acquiring cattle. Very little 
credit was used for the purchase of variable inputs such as improved feed or 
veterinary services. While the adoption of technologies is closely related to the 
investment decision in cross-bred cows, lack of credit for the purchase of 
variable inputs is a major constraint to increasing yields and ultimately the 
profitability of investments in improved dairy technologies. One clear implica-
tion from the study is that improving access to adequate credit to farmers 
whose activities are constrained by liquidity will accelerate the uptake of dairy 
technologies in Ethiopia.

A similar study conducted in Kenya (Oluoch-Kosura and Ackello-Ogutu, 
1998) showed that, with respect to milk production per animal, liquidity- 
constrained farmers produced significantly less than non-liquidity-constrained 
farmers. There were strong indications that credit had an important role to play 
in overcoming liquidity constraint and in the use of improved technology and 
subsequently increased yield. Moreover, non-credit-constrained farmers, on 
average, achieved almost ten times the level of dairy gross margins obtained by 
the credit-constrained farmers. This implies that improving access to credit will 
lead to greater incentives to adopt improved dairy technologies and hence 
achievement of higher output and net returns.
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The study of Bbuza et al. (1998) in Uganda showed a high proportion of 
liquidity-constrained farmers among borrowers, suggesting that many farmers 
received inadequate credit. A large number of farmers who received credit 
expressed a desire to receive more loans to finance their dairy operations. While 
the study showed that smallholder dairying was a profitable activity, the lack of 
any significant differences in performance between liquidity-constrained and non-
constrained farmers suggested that many factors other than farmers’ liquidity 
position were important in explaining differences in performance. For example, 
donor intervention in the study area, which provided in-calf heifers and supple-
mentary feed, was important in explaining some of the observed differences.

A comparative study by Freeman et al. (1998c) concluded that the total 
flow of institutional credit from various sources to smallholder dairy producers 
in Ethiopia was too small to make an impact on dairy production because 
credit policies and the credit delivery system discriminated against the small-
holder livestock farmers. In contrast, Kenya’s dairy cooperatives were the 
most important sources of credit for smallholder producers. The survey results 
showed that 67% of borrowers in Kenya obtained loans from cooperatives, 
while the corresponding proportion in Ethiopia was less than 30%. The find-
ings suggest that the functioning and effectiveness of credit delivery systems in 
different countries is perhaps one of the most important determinants of 
smallholder farmers’ credit-constraint conditions because they largely deter-
mine their access to additional liquidity.

Macro-, Meso- and Micro-level Players Influencing Financial 
Access to Smallholder Farmers in Ethiopia

Creating employment, increasing production and productivity, and improving 
input and output markets of smallholder farmers requires a package of interven-
tions, with finance as a key component. Increasing outreach (growth), efficiency 
and sustainability of financial institutions providing financial services to the 
smallholder farmers and their enterprises requires deliberate interventions at 
the macro level (including the regional- and sectoral-level policies and infrastruc-
ture development), meso level (focusing on creating the financial infrastructure 
and building the capacity of technical service providers) and micro level (expand-
ing the outreach, efficiencies and sustainability of finance providers) and building 
the capacity of smallholder farmers themselves to utilize and manage the finan-
cial resources in productive and value-adding activities.

Macro-level policies, strategies and regulations

An enabling policy, legal and regulatory environment is important to expand 
financial access to smallholder farmers and attain operational and financial 
sustainability of finance providers. The macro and sectoral policies, the commit-
ment of governments at various levels, the performance of the macroeconomy 
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(the state of the real economy in terms of improving efficiency in agriculture, 
industry, commerce, etc.), the performance of the financial sector, the efficiency 
of the legal and regulatory system, fiscal and monetary system, infrastructural 
development and the political system affect the level of outreach and perform-
ance of finance providers for smallholder farmers and their enterprises. The 
federal and regional governments in Ethiopia are aware of the role of finance in 
development, which is reflected in all the development strategies and pro-
grammes and sectoral policies. The federal government of Ethiopia has shown 
its commitment to promoting the delivery of financial services to rural house-
holds in various ways. The government considers access to finance as an impor-
tant tool to fight poverty and ensure food security. This is reflected in the poverty 
reduction programme, food security strategy, rural development programme, 
industrial policy, etc.

Stable macroeconomic conditions and relatively low inflation support the 
growth of finance providers. However, macroeconomic stability and growth, 
although important, is not, by itself, a sufficient condition for the growth of 
sustainable finance providers and expanding outreach. There are poorly per-
forming finance providers in countries with stable macroeconomic conditions. 
It is also possible for finance providers to operate effectively even when the 
economy is not that stable. Dedebit Credit and Savings Institution (DECSI) in 
Tigray region is a good example. Although the Tigray regional state, where 
DECSI operates, is one of the poorest regions in Ethiopia (with a relatively 
stagnant economy and seriously affected by war and drought), DECSI’s per-
formance in providing loan and other financial services to smallholder farmers 
in the last 12 years has been remarkable by all standards. This is partly attrib-
uted to the political commitment as well as a high degree of social cohesion and 
traditional social structures that facilitated the enforcement of contracts, 
increased outreach and improved its efficiency.

Key policies promoting rural finance
The Rural Development Strategy of the Ethiopian Government (2002) stated 
that rural finance is a vital tool to implement the Agricultural Led Industrialization 
Strategy, Agriculture Sector Development and other sectoral development 
programmes. Access to finance plays a critical role in increasing agricultural 
productivity, production, investment and employment and improving agricul-
tural marketing (input and output markets). The strategy reiterates that an 
efficient rural financial intermediation and functional financial system is the 
basis to transfer resources from agriculture to other sectors of the economy. 
According to the Rural Development Strategy, there are three key financial 
institutions, namely banks, MFIs and cooperatives, which can support rural 
development in Ethiopia. Although banks have a limited role in providing finan-
cial services directly to smallholder farmers and their enterprises, they can play 
a useful role in providing finance to cooperatives and microfinance institutions. 
The Plan for Accelerated and Sustainable Development to End Poverty 
(PASDEP) document states that the NBE should foster the role of MFIs in inter-
mediating financial assets in the rural areas. To this end, the NBE is expected 
to encourage commercial banks to on-lend to microfinance institutions. 
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One way to encourage commercial banks is by strengthening the regulatory 
framework and capacity of NBE’s Microfinance Supervision Department.

On the other hand, MFIs in Ethiopia have been very successful in filling this 
gap by using innovative lending methodologies to large number of smallholder 
farmers. However, the MFIs need support from the government and other 
development partners to meet the huge demand for loans and reach millions of 
rural households. MFIs should link their activities with cooperatives and play a 
very important role in implementing the warehouse receipt system, developing 
crop and livestock insurance schemes and diversifying their products to reduce 
covariate risks. Governments at various levels should also support the activities 
of MFIs by creating an enabling policy and regulatory environment and provid-
ing all-round support at grass roots level. The strategy stresses that govern-
ments, at various levels, should not subsidize and interfere in the activities of 
finance providers.

The Rural Development Strategy indicates that cooperatives should play 
a useful role in the delivery of financial services to members and non- members 
by linking their activities with formal banks and MFIs. Cooperatives can even 
establish their own cooperative banks and other specialized banks to meet 
the financial needs of cooperatives at various levels. However, credit provided 
through multipurpose cooperatives should not erode the repayment culture 
of rural households, which has been the case during the era of Derg. The 
financial institutions identified in the Rural Development Strategy for deliver-
ing financial services are the commodity-based or multipurpose cooperatives. 
However, the strategy did not mention the role that financial cooperatives or 
SACCOs can play in sustainable delivery of financial services to the unbanked. 
Since sustainable delivery of financial services requires specialized financial 
institutions engaged in banking activities, commodity-based cooperatives may 
not be the appropriate institutions to deliver such services in a sustainable 
way. Efforts should be made to support the development of SACCOs at 
various levels (primary, union and federation). At the end of the day, since 
SACCOs are independent and self-governed private sector enterprises, they 
have to develop their own strategies to establish a federation or apex and 
cooperative banks.

The PASDEP indicates that access to finance is one of the main constraints 
in promoting private sector development, agricultural development, micro- and 
small enterprise development and investment in general. About one-third of 
households need to travel for 20 or more kilometres to reach the nearest finan-
cial service-providing centre. The proportion with financial services within the 
distance of 5 km is 77% in urban areas and only 17% in the rural areas. Despite 
the emergence of many financial providers, the PASDEP document indicates 
that only 6% of smallholder farmers in Ethiopia have access to their services. 
In the process of implementing PASDEP, it is stipulated that steps will be taken 
to promote the provision of credit in the farm input retailing system, service 
cooperatives and expansion of rural microfinance institutions.

The agricultural strategy, according to PASDEP, will revolve around a major 
effort to support the intensification of marketable products –for both domestic 
and export markets – and by both small and large farmers. Elements of the 
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strategy include the shift to high-value crops, promoting niche high-value export 
crops, a focus on selected high-potential areas, facilitating commercialization of 
agriculture, supporting the development of large-scale commercial agriculture 
where it is feasible, and improving the integration of farmers with markets – 
both locally and globally. The majority of the strategies should be implemented 
by the private sector (which includes millions of smallholder farmers), but given 
the early stages of the transition to market-led agricultural development, a range 
of public investments and services are needed to help jump-start the process. The 
instruments to achieve these under PASDEP include: constructing farm-to-market 
roads, development of agricultural credit markets, introducing a specialized exten-
sion service or differentiated agricultural zones and types of commercial agricul-
ture, developing national business plans and tailored packages for specialized 
export crops (such as spices, cut flowers, fruits and vegetables), enlarging the 
irrigated land through multipurpose dams, taking measures to improve land tenure 
security and to make land available, where feasible, for large-scale commercial 
farming and reforms that improve the availability of fertilizer and seeds.

An enabling regulatory environment
The various policies and the regulatory framework in Ethiopia designed to 
guide and monitor the activities of finance providers have direct impacts on 
outreach (expanding the delivery of financial services to millions of smallholder 
farmers) and viability (operational and financial sustainability). Ensuring the 
safety of clients and building healthy finance providers for the development of 
the financial sector appears to require prudential regulation and supervision 
compatible with the objective condition of Ethiopia. Actually, finance provid-
ers, such as deposit- taking MFIs, providing financial services (including savings 
mobilization from the public, particularly from the poor), with numerous 
repeated loans, physically attempting to provide their services to clients, quick 
repayment, using group-lending methodology, a highly decentralized system 
and with high operating cost per loan or deposit amount and management 
orientation towards poverty reduction (not always profit) do have specific risk 
profiles different from those of conventional banks. The high-risk profiles of 
MFIs will then increase the importance of prudential regulation, strict supervi-
sion and effective governance. It should also be noted that, unlike many coun-
tries, the delivery of financial services through deposit-taking MFIs in Ethiopia 
is part of the financial sector.

In order to clearly separate between charity (handout) and finance, the 
policy makers in Ethiopia introduced a regulatory environment that has a direct 
impact on building sustainable MFIs and reaching millions of poor households. 
The need for prudential regulation and supervision has also brought the activi-
ties of the MFIs under Ethiopia’s monetary and financial policy framework. 
Until recently (2009), Proclamation No. 40/1996 ‘a proclamation to provide 
for the licensing and supervision of the business of microfinance institutions’ 
was the major law that was used to regulate and supervise MFIs. The NBE is 
empowered to license, supervise and regulate the delivery of financial services 
to the rural and urban poor through MFIs. The 19 directives of the NBE still 
serve as the basis for prudential regulation, influencing good governance of 
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MFIs and prudent lending. The law allows MFIs to mobilize public savings from 
day one of their registration under the NBE. With the exception of banks, 
cooperatives and MFIs, the proclamation prohibits NGOs, government institu-
tions and others from delivering loans and other financial services in urban and 
rural areas (Wolday Amha, 2008b). The Proclamation No. 84/1994, Licensing 
and Supervision of Banking Business, precludes foreign nationals from under-
taking banking business, including microfinance activities. The microfinance 
law issued in 1996 (Proclamation No. 40/1996) was revised and replaced by 
Proclamation No. 626/2009. Although there isn’t major change in the new 
microfinance law, it is relatively very strong in institutionalizing financial disci-
pline, prudent lending and transparency of MFIs.

The cooperative movement in Ethiopia is guided by Proclamation 
147/1998, a law that has relatively addressed most of the critical issues for 
promoting member-owned, need-based and sustainable cooperatives. However, 
Proclamation 147/1998 does not address all the critical issues of promoting 
financial cooperatives. Although regulation and supervision are very critical to 
sustainability and growth of financial cooperatives, the existing cooperative law 
does not provide the necessary guidance to regulate financial cooperatives as 
part of the financial sector. If significant resources are to be channelled through 
financial cooperatives, there is a dire need to issue a separate law for financial 
cooperatives and a separate regulatory framework to supervise and monitor 
their activities. The financial cooperative law and the regulatory framework will 
help the cooperatives to carry out the fiduciary responsibilities and protect the 
deposits of members and government and donors (who inject funds though 
various programmes, such as the food security programme). This will have a 
positive impact on the sustainable delivery of financial services, particularly for 
poor and remote households. Developing a separate law directly contributes to 
the establishment of financial cooperatives which are stable and efficient. 
Issuing a separate law and designing and implementing a regulatory framework 
for financial cooperatives will also provide member protection of their deposits 
against excessive risks that may arise from fraud, failure (insolvency) or oppor-
tunistic behaviour on the part of the financial cooperatives. Moreover, although 
the Federal Cooperative Agency can play a key role in promoting financial 
cooperatives, establishing a strong and independent federation of SACCOs 
can contribute in implementing self-regulation of financial cooperatives in 
Ethiopia. However, although regulation contributes to stable and efficient 
performance and outreach of the MFIs, financial cooperatives and others, 
effective regulation and supervision entail significant cost.

Meso-level players

There are five major institutions and/or agencies and programmes which are 
playing a critical role in supporting financial service providers engaged in 
inclusive financial services in Ethiopia. These include: (i) the Association of 
Ethiopian Microfinance Institutions (AEMFI); (ii) the Rural Financial 
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Intermediation Program (RUFIP); (iii) the Federal and Regional Cooperative 
Agencies; (iv) the unions of SACCOs; and (v) the credit guarantee schemes of 
NGOs. Apart from these organizations and a few consultants and auditors, 
there is very little financial infrastructure to support finance providers at the 
grass roots level in the country.

The Association of Ethiopian Microfinance Institutions (AEMFI)
The Association of Ethiopian Microfinance Institutions is the representative 
network of all the 30 licensed deposit-taking MFIs in Ethiopia. In 2006, the 
association also established a SACCO unit to promote sustainable financial 
cooperatives in the country. Registered in June 1999 under the Ministry of 
Justice of the Federal Democratic Republic of Ethiopia, the strategic goal of 
AEMFI includes, among others, creating an organizational structure that 
serves as a national industry forum and network for the activities of MFIs. 
The mission of AEMFI is to see a reduced level of poverty and increased level 
of consumption and ultimately wealth and capital creation in Ethiopia 
through the active intervention of efficient and sustainable inclusive finance 
providers. The main activities of AEMFI include capacity building of MFIs 
and financial cooperatives through training and technical assistance, creat-
ing an enabling policy environment through fact-based advocacy, conduct-
ing studies to understand the challenges of the industry, discussing and 
disseminating the results of its research activities, knowledge management 
and disseminating best practices through workshops, and monitoring and 
appraising the performance of MFIs. The Association of Ethiopian 
Microfinance Institutions has been very active in supporting the industry in 
fund-raising activities and served as the voice of the industry (Wolday Amha 
and Tigest Tesfaye, 2009).

Federal and Regional Cooperative Agencies
Proclamation 147/1998 provides the power to supervise and license all coop-
eratives, including the SACCOS, to the Federal and Regional Cooperative 
Agencies. Issues such as distribution of surplus, borrowing limits, measures to 
be taken at the time of the loss of property or fund, protection of creditors, 
settlement of disputes, revoking of licences, etc. are under the purview of the 
Federal Cooperative Agency (or its regional bureaus or offices). The Federal 
Cooperative Agency developed guidelines and by-laws for the promotion of 
savings and credit cooperatives. These guidelines help cooperatives to intro-
duce some uniformity and standards. However, the basis of these guidelines 
remains the general law of cooperatives, rather than providing specific rules for 
SACCOs that accommodate financial norms and standards. Moreover, the 
cooperative promotion and regulation offices can directly, or by delegation, 
audit the accounts of cooperatives.

Savings and Credit Cooperatives Unions
Primary financial cooperatives, networked to a union, are expected to have 
opportunities to conduct joint training, improve supervision and facilitate 
liquidity exchange. To this end, SACCOs in Ethiopia are organized vertically 
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into 42 unions in 2009, and a federation of SACCOs is still under formation. 
The financial cooperatives are gradually assuming responsibilities to handle 
more complex transactions by building their capacity to become sustainable 
and to be able to provide valued services to primary SACCOs. Promotional 
activities of the FCA and regional cooperative offices should be separated out 
so that it can focus on its regulatory function without conflict of interest. The 
primary and secondary SACCOs or unions need qualified external support 
from government, NGOs and other partners such as the World Council of 
Credit Unions and donors experienced in cooperative promotion and 
regulation.

Rural Financial Intermediation Program (RUFIP)
The Rural Financial Intermediation Program is the largest programme in 
Ethiopia, with a programme cost of US$95 million to support deposit- taking 
MFIs and rural SACCOs (RUSACCOs). It is a joint programme of the gov-
ernment of Ethiopia, the African Development Bank (AfDB) and the 
International Fund for Agricultural Development (IFAD). The programme 
has four components: (i) institutional development for MFIs and SACCOs; 
(ii) improved regulation and supervision of MFIs by strengthening NBE and 
AEMFI; (iii) equity and credit funds for MFIs and RUSACCOs; and (iv) pro-
gramme coordination and management. RUFIP has been providing loans to 
MFIs and RUSACCOs with 7-year grace periods and 6% lending interest 
rate. As per the independent evaluation of the programme, RUFIP is one of 
the successful programmes of IFAD implemented in Ethiopia. Although the 
programme is in its final year, IFAD and the government of Ethiopia have 
agreed to initiate RUFIP II.

Credit Guarantee Schemes for MFIs
Microfinance institutions have access to credit guarantee schemes supported by 
donors and regional governments. For example, the MFI Wasasa has entered 
into a guarantee partnership with Awash International Bank. The term of the 
agreement reflects proper risk sharing between the partners: Wasasa deposits 
10% of the loan in the facility of the bank; the guarantee’s coverage is 45% 
while the bank assumes the remaining 45% risk. In 2006, ASCI negotiated 
with the Swedish International Development Cooperation Agency (Sida) for a 
50% partial credit guarantee scheme earmarked for ‘missing middle’ clients. 
The guarantee fund amounts to 20 million birr (US$2.2 million). Eshet MFI is 
also a partner of a 50% guarantee fund with a foreign bank. The German 
financial cooperation – Kreditanstalt für Wiederaufbau (KfW) – has a €4.5 million
(US$6.3 million) guarantee fund for MFIs and micro-, small and medium enter-
prises’ financing – the Microfinance Refinancing Facility (MRF). The MRF will 
partially guarantee loans (at market rate) from commercial banks to selected 
MFIs. TERAFFINA, a network of NGOs in the Netherlands supporting MFIs 
and financial cooperatives, has a credit guarantee scheme for MFIs to access 
loan capital from commercial banks in Ethiopia. MFIs such as Amhara Credit 
and Saving Institution (ACSI), DECSI, Oromia Credit and Savings Share 
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Company (OCSCCO), Addis Credit and Savings Institution (AdCSI) and Omo 
Microfinance Institutions S.Co. (OMF) have accessed more than 1 billion birr 
(about US$100 million) from the Commercial Bank of Ethiopia with the credit 
guarantee scheme of the regional governments.

Other meso-level players
Other meso-level support institutions that often emerge in the context of a more 
mature microfinance industry are very limited in Ethiopia. These include credit 
bureaus, specialized consultancy firms, rating agencies, specialized auditors, 
training providers in universities and private institutes, institutions to certify 
trainers and other technical providers, organizations specialized in wholesale 
funding and liquidity-pooling facilities, and IT companies supporting the back-
end systems and front-end technology for the sector.

Finance providers at the grass roots level

Ethiopia’s rural financial markets are characterized by the coexistence of 
formal, semi-formal, and informal lenders. The finance providers or lenders 
vary in the cost of screening, monitoring and contract enforcement. The for-
mal financial providers in Ethiopia include banks, MFIs and cooperatives. Iqqub 
or Rotating Savings and Credit Associations, iddir, mahiber, etc. are semi-formal 
financiers. The informal finance providers are the moneylenders, relatives, trad-
ers and suppliers, friends, church, etc. Although illegal, as per the regulatory 
framework in Ethiopia, NGOs, government and donor projects are providing 
loans to beneficiaries.

Banks
The Ethiopian banking sector consists of one state-owned development bank, 
the Development Bank of Ethiopia, two state-owned commercial banks 
(Commercial Bank of Ethiopia and the Construction and Business Bank), and 
ten private commercial banks. As of September 2008, the private banks had 
304 branches and a total paid-up capital of 3.8 billion birr, compared to 264 
branches and a paid up capital of 6.7 billion birr of the three public banks. 
Private banks’ participation has increased gradually, and they currently 
account for 36.2% of commercial banking assets, with the remainder being 
the share of the two public sector commercial banks. The Commercial Bank 
of Ethiopia is still the main actor in the financial sector, representing over 
63.8% of commercial banking assets. As of 2008, total assets of public banks 
in Ethiopia (37.6 billion birr) are more than double the private banks (16.4 
billion birr), which shows the continued predominance of the public sector. 
According to the National Bank of Ethiopia’s credit bureau, the number of 
outstanding loans in the formal financial sector amounts to 61,395 loans 
(March 2007). This clearly demonstrates one of the key deficiencies of 
the sector: access to credit finance is mainly provided to larger companies, 
relatively wealthy individuals and government projects. The largest part of the 
population is excluded from access to credit services. Financial services 
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coverage of formal banks in Ethiopia stands at approximately 134,670 peo-
ple per branch, which is far below international and African standards (Ghana 
54,000; Uganda 130,000; Namibia 11,136). However, this ratio has 
improved considerably, from 253,000 people per branch in 1995 to 193,000 
people per branch in 2006. Bank branches are concentrated in urban areas. 
More than 52% of all bank branches are located in the eight major towns, 
where only 6.6% of the population lives; Addis Ababa alone accounts for 
37.6% of all bank branches.

Microfinance institutions (MFIs)
Although the development of deposit-taking MFIs started very recently (1997), 
the industry showed a remarkable growth in terms of outreach. Since the issu-
ance of the microfinance law (1996), 30 MFIs have been registered by NBE to 
deliver financial services to the poor. A large number of these MFIs have 
achieved significant progress in terms of both outreach and sustainability. As of 
December 2008, the 27 microfinance institutions registered under the NBE 
had an active loan portfolio of about 4.6 billion birr (US$447 million),3 delivered 
to 2.2 million active clients. They also mobilized about 1.6 billion birr (US$165 
million) of savings. Moreover, about 40% of the clients of the MFIs are female 
(Wolday Amha, 2008b).

The average loan size and savings of MFIs in 2006 were about 2069 birr 
(US$207) and 729 birr (US$74), respectively, which indicates that MFIs target 
the active poor. The average loan balance of the Ethiopian microfinance indus-
try is five times smaller than that of the global figure and two times smaller than 
MFIs in Africa. The average loan size of MFIs has increased by 20% in the last 
5 years. However, the average savings of clients has not increased as much as 
expected. This is due to the injection of loan capital through RUFIP, bank loans 
and others, which partly discouraged MFIs from building savings (Wolday 
Amha, 2008a).

In spite of the success of MFIs in the last 5 years, MFIs have to deal with 
seasonality issues, high covariate production such as drought and market risks, 
low average returns, inadequate information infrastructure, irregular cash flows, 
difficult terrain, remote and largely illiterate clients, high diversity and sparse 
population, which increase the transaction costs of providing financial services 
to smallholder farmers, particularly those residing in remote rural areas. As a 
result, the very poor or the vulnerable food-insecure households are excluded 
from the programmes and services of MFIs for the following three reasons: 
(i) self-exclusion of the poorest households, poor people who think that taking 
loans will hurt rather than benefit them – they do not take the risk and some of 
the fears may be about confidence rather than the reality; (ii) the group-lending 
methodology (self-selection methodology to ensure group liability), which is 
widely used by Ethiopian MFIs, systematically excludes the poorest without 
assets such as land, livestock and regular income; and (iii) the policy of MFIs to 
stay sustainable implies that they should avoid providing loans to high-risk 
clients at subsidized interest rates. Although MFIs have their own limitation in 

3 US$1 = 9.87 Birr (September 2008).
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addressing the poorest and reaching the very remote kebeles, attempts must be 
made to provide them with incentives and optimally use the existing MFIs 
within a region to get involved in the delivery of financial services to smallholder 
farmers, even the very poor.

Financial cooperatives
Cooperatives (both multipurpose and financial cooperatives) are key grass-
roots-level organizations which are very critical instruments in implementing 
the objectives of the various development programmes and strategies such as 
the Rural Development Strategy, poverty reduction programmes and food 
security programmes. To this end, the government has been successful in 
increasing the number of primary cooperatives in a short span of time. 
Currently there are over 23,000 primary cooperatives and 143 unions in 
Ethiopia. Out of these, about 6000 are primary SACCOs and 26 are unions 
of SACCOs. The number of RUSACCOs is estimated to be more than 2000. 
In spite of the significant increase in the number of primary RUSACCOs and 
unions in the last 4 years, their capacity is very small. Since RUSACCOs are 
established within the localities of the communities and are owned by com-
munity members, they are the appropriate finance providers to deliver finan-
cial services to smallholder farmers. The transaction costs of financial 
cooperatives are relatively lower because they are managed and supervised 
by elected members on a volunteer basis. There are several issues that need 
to be addressed regarding RUSACCOs in Ethiopia as sustainable finance 
providers in providing financial services to smallholder farmers. These include 
capacity, governance and leadership, developing client-centred financial 
products and developing a separate law to regulate, supervise and expand the 
activities of financial cooperatives. In spite of the challenges, the community-
owned models, such as the SACCOs, have high outreach, lower cost and low 
sustainability.

Non-governmental organizations
The micro-credit projects of NGOs were the foundation for many of the for-
malized deposit-taking MFIs in Ethiopia. Before the microfinance law of 
1996, many NGOs used to provide credit services directly to their ‘project 
beneficiaries’, often coupled with non-financial services. However, they suf-
fered from lack of specialized staff, weak loan recovery and no clear path 
towards sustainability, among other weaknesses. In 1996, the government 
issued Proclamation No. 40/1996, which prohibited NGOs, other than those 
incorporated, licensed and regulated ‘microfinance institutions’, from provid-
ing financial services. Following Proclamation 40/1996 and the creation of 
several MFIs by regional governments, many NGOs started to form their own 
local microfinance wings as independent, regulated MFIs by putting their 
Ethiopian employees as shareholders. The rest of the NGOs –especially the 
local ones – followed a different route in providing financial services to their 
beneficiaries. Some hired the services of MFIs to handle ‘managed funds’ (the 
MFI manages the financial service without owning the loan fund). In most of 
the cases, the beneficiaries were expected to join the cooperatives to access 
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the resources. Despite the microfinance law, reports from the MFIs to the 
AEMFI indicate that some local NGOs still directly provide financial services. 
These NGOs generally use the financial services (in some cases including sav-
ings mobilization) to complement non- financial services such as training, fam-
ily planning, education and gender empowerment. While most of these NGOs 
work with the very poor and in regions where no MFIs are operating, they 
contributed to distorting the rural credit markets by providing subsidized and 
low interest rates, absence of strict follow-up and poor enforcement of repay-
ment of loans. This will have a negative impact on the sustainable finance 
providers which price their products on the basis of market interest rates. The 
new law issued in 2009 (Proclamation No. 626/2009) is expected to signifi-
cantly reduce the intervention of NGOs in directly delivering loans and other 
financial services in both urban and rural areas.

Government and donor food security programmes
The overall objective of the food security programme in Ethiopia, including the 
Household Asset Building Program, is to enable up to 8.29 million chronically 
food-insecure people (essentially Productive Safety Net Program beneficiaries) 
to attain food security and to improve the food security position of 6.71 million 
additional people within 3–5 years in the 274 chronically food-insecure 
woredas. There are two parallel food security programmes implemented by the 
government and donors. Both programmes use the delivery of credit as a key 
component to build assets of chronically food-insecure households. The credit 
component of the government-funded food security programme focuses on 
providing loans for different household food security packages developed 
by governments at various levels based on the specific agro-ecology of the areas 
(e.g. crop, livestock, beehives, poultry, etc.). The beneficiaries of the programme
are provided with credit, which they should pay back both the principal and 
interest. On the basis of the vulnerability of the regions, the federal government 
started by allocating 150 million birr in 2003–2004 and reached a level of 2 
billion birr during 2008–2009 to implement the food security programme. The 
government-funded package programme (particularly in Tigray and Amhara 
regions) attempts to design a business plan for each household to ensure house-
hold food security. The credit component is expected to finance the business 
plan of chronically food-insecure households. The household package, particu-
larly in the Tigray and Amhara regions, describes that a household with five 
members should earn 6000 birr, 12,000 birr and 18,000 birr in the first, sec-
ond, and third years, respectively. Households with 18,000 birr are expected 
to graduate from the package. However, the 18,000 birr is being revised to 
24,000 birr in Tigray. In Oromia and Southern Nations, Nationalities and 
Peoples Region (SNNPR), the benchmarks to attain household food security 
are much lower than in Tigray and Amhara regions (Renate and Wolday Amha, 
2009; Wolday Amha, 2009).

The donor-funded US$110 million Food Security Project has the following 
major components: (i) support to the community through provision of grants to 
carry out community-initiated income-generating activities or asset-building activi-
ties at community or household levels and promotion of community-based child 
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growth promotion initiatives; (ii) institutional capacity building; (iii) food-marketing
initiatives; (iv) communication interventions and (v) project administration and 
monitoring (FDRE and MoARD, 2008). A significant proportion of the project 
fund has been mainly allocated to income-generating activities or funds for 
communities. Although the income-generating component of the donor-funded
food security project is a grant to the communities, it is provided as a revolving
fund to households within a kebele. About US$18,000 are provided to each 
kebele in any one year. However, subsequent tranches would be possible in 
subsequent years following demonstrated successful use of each preceding 
one.

Reviews of the delivery of credit and management of revolving funds in 
Ethiopia to date have identified some key weaknesses, including: (i) delivery of 
limited financial products – mostly agricultural production credit; (ii) generally 
low repayment rates due to poor follow-up of beneficiaries; (iii) unrealistic terms 
of credit, including subsidized interest rates and limited opportunities for 
repeater loans; (iv) channelling credit through inappropriate and unsustainable 
finance providers such as the woreda finance office, kebele administration and 
multipurpose cooperatives; and (v) distorting the rural credit markets (Renate 
and Wolday Amha, 2009; Wolday Amha, 2009). Currently, the government of 
Ethiopia is designing a new 5-year food security programme that is likely to 
consider the strengths and weaknesses of the existing programme.

Semi-formal finance (iqqub, iddir, mahiber, etc.)
The semi-formal lending institutions such as iqqub (Rotating Savings and Credit 
Associations), iddir and mahiber are the dominant and sustainable traditional 
institutions that meet the financial and social needs of the poor. The loan size 
per borrower from such institutions is, however, low. For instance, 75% of the 
iddir clients received a maximum of 100 birr each at a time. The average loan 
size was 260 birr per client (Bezabih et al., 2005). Iqqub, which is popular in 
both urban and rural areas, is the dominant form of savings and credit associa-
tion in Ethiopia. It is not a permanent club; it could be continued or dissolved 
after its members have had a turn each. A member attends an iqqub meeting 
weekly, bi-weekly or monthly to contribute and/or collect a fixed sum of 
payments. Compared to iddir, larger loans are provided from iqqub with 
a relatively longer repayment period. The maximum loan period for iqqub is 
usually a year, and the mean duration is 8 months. But, due to the collateral 
requirement of iqqub, only few borrowers have the opportunity to receive 
a loan from them (Bezabih et al., 2005).

Informal finance providers
Access to institutional credit that contributes to an increase in investment is 
very limited in Ethiopia. The majority of the poor are therefore left with 
access to financial services that are limited to informal channels such as 
moneylenders, iqqub, iddir, friends, relatives, traders, etc. (Bezabeh et al., 
2005). The share of informal finance in terms of borrowers and loan size is 
estimated to reach 69% and 61%, respectively. Among the borrowers from 
the informal sources, 35% borrowed from friends and relatives, 48% from 
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private lenders, 15% from iddir and 2% from iqqub. Only 3% of them bor-
rowed from both relatives and other informal sources. Moreover, 10% of the 
borrowers borrowed from multiple informal financial sources. Informal 
lenders are better equipped with mechanisms for enforcing loan contracts 
and relatively more flexible loan terms, as a result of which they have high 
loan recovery rates. However, the interest rates for such loans are very high 
and the government, through the support of cooperatives and MFIs, is 
making efforts to curb their roles.

Analysing the Financial Access to Smallholder Farmers Using 
the Afrint I and Afrint II Surveys

Improved financial services to smallholder farmers can enhance sustainable 
agricultural production, processing and marketing and thus play a significant 
role in promoting agricultural technologies and have a long-term impact on 
increasing agricultural productivity. Because of the diverse characteristics of 
the smallholder farmers and their enterprises in Ethiopia, any finance-related 
intervention should focus on addressing the diverse needs of farmers and 
developing a flexible approach to delivering credit and other financial services 
that is responsive to the socio-economic environments, production systems, 
needs, constraints and priorities of individual households. The main objective 
of this section is to examine the behaviour of smallholder farmers in  accessing 
financial services, mainly loans and savings from different finance providers, 
using the Afrint I and Afrint II surveys.

Access to finance

The survey results in Table 7.1 indicate that about 47.4% of the respondents 
had access to agricultural input credit in 2008. About 56% of the sample 
households reported that they took loans from various sources in 2008. About 
22.5% indicated that they had problems in repaying their loans, while 77.5% 
reported that they did not face any problem in repaying loans. About 72.1% 
reported that access to loans has improved significantly since 2002. About 
23.8% of the respondents revealed that they had cash savings every year to 
meet their future needs. Since the percentage of savers and the amount of 
savings is relatively low, there is a need to develop flexible and innovative sav-
ings products and improve the savings culture.

Finance providers

Table 7.2 shows the finance providers involved in channelling loans to the 
sample households in 2008. About 19% of the respondents accessed loans 
from MFIs. Multipurpose cooperatives channelled about 38% of the loan to the 
sample households. About 15% of the sample households accessed loans from 
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financial cooperatives or SACCOs. About 20% of the respondents reported 
that they accessed credit from friends and relatives. Moneylenders accounted 
for about 5% of the loans channelled to the sample households. Iqqub and sup-
pliers’ credit accounted for less than 1% (each) of the total loans provided to the 
sample households.

Given the current regulatory framework in Ethiopia, loans to rural or urban 
households should be provided through banks, cooperatives and deposit-taking 
MFIs. NGOs, government/donor programmes/projects, woreda offices, kebe-
les, credit groups, etc. are prohibited, by law, from getting directly involved the 
delivery of loans and other financial services. However, since the institutional 
capacity of financial cooperatives, MFIs and banks is very limited, the regional 
governments still continue to channel credit through unsustainable finance 

Table 7.1. Response of sample households in access to finance, 2008. (Adapted from: 
Afrint survey data.)

Key indicators of access to finance

No Yes

Sample
respondents Per cent

Sample
respondents Per cent

Do you at present obtain any 
form of agricultural input 
credit?

250 52.6 225 47.4

Are you normally able to save 
some money every year for 
future needs?

358 76.2 112 23.8

Did you take loans during the 
most recent season?

207 43.8 266 56.2

Did you face problems 
repaying loans?

321 77.5 93 22.5

Compared with 2002, has 
access to loans increased?

132 27.9 341 72.1

Table 7.2. Major source of loans for sample farmers, 2008. (Adapted from: Afrint survey data.)

Finance providers in the study area Sample respondents Per cent

Microfinance institutions (MFIs) 51 19.1
Multipurpose cooperatives 102 38.2
SACCOs 41 15.4
Iqqub (Rotating Saving and Credit 

Associations or ROSCA)
1 0.4

Friends/relatives 52 19.5
Moneylenders 12 4.5
Suppliers (input suppliers) 2 0.7
Others (specify) 6 2.2
Total 267 100.0
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providers such as multipurpose cooperatives, kebele administrations and 
woreda offices (Wolday Amha, 2009).

It is believed that the sample households obtained loans from limited chan-
nels and some of the finance providers are unsustainable. There is a need to 
develop the right loan products through sustainable finance providers with the 
necessary institutional set-up to develop financial products and professional 
skills for their staff in the area of market research, product development and 
risk management. The finance providers should also shift from the traditional 
supply-driven approach to demand-driven financial products that involve market
research and new product development.

Purpose of loans

Provision of agricultural credit to smallholder farmers by itself is not enough. 
There is a need to use and manage the credit efficiently to increase agricultural 
production and productivity. This will partly depend on the capacity of the 
smallholder farmers and the capacity of finance providers. Production credit 
provides households with the necessary capital to engage in activities that 
improve the level and stability of their income by diversifying their income 
sources (both on-farm and off-farm), adopting new and innovative production 
technologies (modern farm inputs, irrigation, improved animal breeds, etc.) 
and acquiring more productive resources (e.g. buying oxen, renting land, hiring 
labour, etc.). Higher and more stable household income, as a result of creating 
access to finance, permits access to more and better-quality food for rural 
households. Table 7.3 shows how the sample households used the loans by 
specifying the activities they are involved in and inputs purchased with the 
loans taken from various finance providers.

About 63% of the sample respondents in the survey (Table 7.3) reported 
that they accessed a loan primarily to buy farm inputs such as fertilizer, 
improved seeds, chemicals, farm tools, etc. About 10% of the respondents 
took a loan to buy oxen, while about 13% accessed a loan to buy household 
consumable items such as food grain, kerosene, edible oil, clothes, etc. About 
5% reported that they used the loan to pay school fees and other expenses 
related with schooling. About 2% of the sample households used the loan 
to expand existing non-agricultural businesses. About 1.5% took the loan to 
engage in livestock fattening. About 1% of the respondents accessed the 
loan to settle other debts. The study of Axel et al. (2005) in DECSI in 
Ethiopia showed that the most important purpose of regular loans was to 
purchase oxen (29.2%), followed by starting new trade and food-processing 
businesses (29.3%), farm input (11.2%) and animal fattening (9.3%). Dairy 
and poultry production accounted for 1.6% of the loans, while purchase of 
transport animals (donkey, mule, camel, etc.) accounted for 1.9%. On the 
other hand, the purpose of package loans, under the food security pro-
gramme of the Tigray region, was mainly for animal fattening (41.9%), 
followed by purchase of oxen (30.2%), purchase of farm input (12.8%), 
dairy and/or poultry production (8.1%) and purchase of transport animals 
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(donkey, mule, camel, etc.). About 55% the clients used loans for agricultural 
production. Clients use these loans for the purchase of fertilizer, pesticide 
and chemicals (34.5%), seeds (31%) and oxen (27.5%) (Axel et al., 
2005).

Since the loans taken by the sample households were mainly used for pro-
ductive purposes, it has a direct impact on increasing agricultural production 
and productivity. However, unless the loans disbursed by the finance providers 
are collected on a regular basis, it will send a wrong message to the community 
and distort the credit markets. Once the financial market is contaminated with 
non-performing loans, it will be difficult to deliver financial services in the 
community through sustainable finance providers.

Loan period

It takes time to generate sufficient income to pay the loans regularly and put 
some surplus towards savings. However, if the term of the loan is longer than 
it takes to generate that income, it puts the farmers at the risk that the income 
will be spent on other things rather than repayments and there will not be suf-
ficient funds to repay later on, again resulting in the possible sale of the asset. 
Accessing a loan that meets exactly the life cycle of the asset to be purchased 
will allow the farmers to take maximum advantage of the opportunities offered 

Table 7.3. Main purpose of loans, 2008. (Adapted from: Afrint survey data.)

First purpose Per cent

Purchase of farm inputs (fertilizer, improved seeds, 
 chemicals, farm tools, etc.)

62.9

Purchase of oxen 10.1
For animal fattening (sheep, goat), rearing 1.5
Purchase dairy cows 0.4
Purchase of donkey, mule, camel and other 
 transport animals

0.7

To start new trade business (cereals, coffee, 
 livestock, salt, spices, etc.)

0.7

To expand existing non-agricultural business 1.9
Purchase of household consumable items 
 (food grain, kerosene, oil, clothes, etc.)

13.1

For social ceremony (wedding, tezkar 
 and other festivities)

0.4

For school, health fees 5.2
To hire labour 0.4
For settling other debts 1.1
For paying taxes
Others 1.5
Total 100
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to them. If finance providers fail to identify the appropriate loan periods (which 
should not be too long or too short), the smallholder farmers may face serious 
difficulties in repayment. The loan periods reported by sample households in 
the survey are summarized in Table 7.4.

The loan period of the respondents varied from 1 month to 24 months. 
About 40% of the sample households took loans which were agreed to be 
repaid in 8 months. More than 92% of the sample households accessed a loan 
for less than 12 months. About 8% of the respondents reported that they took 
long-term loans: 24 months. The average loan period of sample households 
was 9.5 months. This implies that the sample households in the survey took 
short-term loans to meet their working capital needs.

Determinants of access to loans, loan size, loan repayment and savings

The survey results indicate that the average loan size of sample households is 
about 910 birr (about US$91). As indicated earlier, a loan amount made avail-
able by a finance provider can be too small to purchase an asset that can make 
a difference in the life of a household. For example, buying only one goat may 
not allow a household to pay back the loan and earn sufficient additional 
income to save so that the goat will not have to be sold. In bad circumstances, 
a beneficiary may even have to sell the asset itself to pay back the loan. Having 
the right loan amount for the intended purpose will allow a household to repay 
the loans on time. Although attempts are made by finance providers to esti-
mate the loan size of individual farmers, there are a number of factors that 
affect the loan size of smallholder farmers.

The results of the binary logit model (Table 7.5) reveal that the explanatory 
variables, namely land size, age of the household head, level of education and 

Table 7.4. Loan period (in months) of smallholder farmer, 2008. 
(Adapted from: Afrint survey data.)

Loan period in months Sample respondents  Per cent

 1 9 3.4
 2 3 1.1
 3 13 4.9
 4 5 1.9
 5 8 3.0
 6 15 5.6
 7 7 2.6
 8 106 39.6
 9 1 0.4
10 8 3.0
11 6 2.2
12 65 24.3
24 21 7.8
Total 268 100
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access to extension services, are significant factors influencing the decision of 
farmers to take loans. The amount of land owned has a positive and significant 
effect on access to credit, indicating that farmers with more land have a higher 
probability of taking loans compared to farmers with less land. The results of the 
logit model also indicate that those farmers with a relatively higher level of educa-
tion have a higher probability of accessing loans from diverse finance providers. 
The age of the household head has a negative and significant effect on access to 
loans, implying that the relatively younger household heads have a higher proba-
bility of taking loans. Although significant at the 10% level, the results reveal that 
those sample farmers who were frequently visited by extension agents had a 
higher probability of borrowing loans from diverse finance providers.

A double log multiple regression model was run to identify the key independ-
ent variables affecting loan size (dependent variable). Size of land, family size, age 
of head of household, value of marketable surplus and availability of savings were 
found to have a positive and significant effect on loan size (Table 7.6). The above 
results are very useful to finance providers in developing loan products for various 
categories of rural households. For example, clients of MFIs and rural SACCOs 
in Ethiopia are expected to start with small savings before accessing loans. 
Developing the culture of saving before taking loans is expected to improve the 
timely repayment of loans.

According to the logit estimation results in Table 7.7, the probability of 
timely repayment of loans is determined by the amount of land owned. The 
smaller the size of land owned by the households, the greater is the probability 
of default. A higher frequency in accessing extension services results in improv-
ing a household’s prospects to repay loans on time. Smaller size of the house-
hold increases the probability of paying loans on time. The study of Anbes 
Tenaye (2009) reveals that farm size, educational level of the household head, 
timeliness of credit, distance of the kebele to the nearest market place, credit 

Table 7.5. Logit estimation of the probability of taking loans.

Variable Coefficient Z P > | z |

Land size 0.1956161 2.13 0.033
Value of marketable surplus −2.39e−06 −0.55 0.581
Total cash income −0.0005063 −1.76 0.078
Household size 0.0356267 0.83 0.408
Sex of head of household −0.4287699 −1.61 0.106
Age of head of household −0.0176071 −2.31 0.021
Educational level of farm manager 0.1022764 2.65 0.008
Access to extension 0.3480927 1.48 0.138
Savings 0.0463192 0.19 0.852
Constant 0.4600524 0.86 0.388
Pseudo R2 0.0527
Number of observations 466
LR(Chi2)(9) 33.69
Prob > Chi2 0.0001
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experience and gross farm income were important variables influencing repay-
ment performance of agricultural credit in the logistic model. Moreover, other 
variables like sex, total livestock unit and amount of credit used are less impor-
tant variables in influencing repayment performance of agricultural credit.

Saving is very important to smallholder farmers to smooth consumption, 
manage risks, prepare for investment and increase their economic security by 
enabling them to accumulate funds slowly over time. There is extensive evidence
from the experience of MFIs in Ethiopia that smallholder farmers can save 
(Wolday Amha, 2008a). Attempts are made here to identify the variables that 
affect the probability of saving by sample households.

Table 7.8 indicates that the relatively educated farm mangers have a higher 
probability of saving cash. The probability of saving is determined by size of 

Table 7.6. Estimates of the determinants of loan size, double log regression.

Variable Coefficient T P > | t |

Land 0.247 3.33 0.001
Total cash income 0.051 1.10 0.271
Household size 0.23 2.64 0.009
Age 0.277 2.08 0.038
Value of marketable surplus 0.071 1.68 0.094
Saving 0.159 1.73 0.083
Extension 0.135 1.55 0.122
Education level of farm manager 0.016 1.23 0.218
Sex 0.018 0.93 0.847
Constant 3.84 5.93 0.000
R2 0.14
Adjusted R2 0.12
Number of observations 468

Table 7.7. Logit estimation of the probability of smallholder farmers repaying loans.

Variable Coefficient Z P > |z|

Sex −0.3423014 −1.05 0.293
Age −0.0154378 −1.49 0.136
Education 0.006027 0.12 0.902
Family size 0.156069 2.77 0.006
Access to extension −1.26022 −4.56 0.000
Total cash income −0.0009973 −1.15 0.249
Land size −0.3701167 −2.65 0.008
Saving 0.1417187 0.40 0.686
Value of marketable surplus −0.0000202 −1.36 0.173
Constant 0.821201 1.20 0.231
Pseudo R2 0.1198
Number of observations 407
LR Chi2(9) 51.8
Prob > Chi2 0.0000
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land owned and cash income. The larger the size of land owned and the higher 
the cash income of the household, the greater the probability that the sample 
farmers will tend to save. The results of the estimation also show that house-
holds with lower family size have a higher probability of saving compared with 
those households with larger family size.

Conclusions

Finance, in development theory, is the main lubricant for the engine of growth 
and development. Finance provides the means through which a country’s 
resources are mobilized and directed to areas of optimal socio-economic ben-
efit. The availability of financial services, such as loans, savings, insurance, 
money transfer, etc., is a prerequisite to the proper functioning and growth of 
any sector. A sector that has no access to financial services through which 
operators can effectively manage their financial resources is doomed to stagna-
tion or may lead to meaningless growth from a long-term development per-
spective. Moreover, any development policy, strategy or programme that aims 
at improving the living conditions of smallholder farmers should have a clear 
financial strategy which stipulates the macro-policies and regulations, meso-
level infrastructure and technical service providers and support required to 
expand the outreach and ensure the sustainability of finance providers and cli-
ents at the grass roots levels.

The Afrint survey results indicate that land size, age of the household 
head, level of education and access to extension services are significant factors 
influencing the probability of borrowing of sample households. Size of land, 
number of household members, age of head of household, value of marketable 
surplus and availability of savings were found to have a positive and significant 

Table 7.8. Probability of saving by smallholder farmers, logit estimation.

Variables Coefficient Z  P > | z |

Repayment problem 0.0171635 0.05 0.960
Sex 0.5288554 1.37 0.170
Age of head of household 0.0135697 1.33 0.183
Educational level of farm manager 0.1485726 3.41 0.001
Household size −0.1366805 −2.24 0.025
Access to extension 0.2673648 0.81 0.415
Total cash income 0.0017194 2.55 0.011
Land 0.3298584 3.18 0.001
Value of marketable surplus 9.82e−06 1.34 0.179
Constant −3.383054 −4.27 0.000
Pseudo R2 0.141
Number of observations 407
LR Chi2(9) 63.8
Prob > Chi2 0.000
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effect on loan size. The probability of timely repayment of loans is determined 
by the amount of land owned. The smaller the size of land owned by the house-
holds, the greater is the probability of default. A higher frequency in accessing 
extension services results in improving a household’s prospects of repaying 
loans on time. Smaller family size of a household increases the probability of 
paying loans on time. The probability of saving is determined by size of land 
owned and cash income. The larger the size of land owned and the higher the 
cash income of the household, the greater the probability of saving. The results 
also show that households with lower family size have a higher probability of 
saving compared with those households with larger family size.

The Afrint survey reveals that, although about 72% of the sample house-
holds reported that access to loans has improved since 2002, the provision of 
credit, savings, insurance, remittances and other financial services to small-
holder farmers in Ethiopia is still one of the strategic interventions required to 
promote the adoption of agricultural technologies, improve liquidity manage-
ment, finance agricultural investments that help smallholder farmers diversify 
and enlarge their income sources, respond to life-cycle social events and emer-
gencies that arise from illness, death and natural or economic catastrophes. 
This would require: (i) designing financial products for smallholder farmers by 
addressing the issue of loan size, the interest charged, the repayment schedule, 
loan period, etc.; (ii) building sustainable rural finance institutions that address 
the financial needs of smallholder farmers and their enterprises; and (iii) imple-
menting appropriate macro- and meso-level policies, strategies, and legal and 
regulatory frameworks to improve financial access to the smallholder farmers.

Developing financial products and innovative lending methodologies that 
match the needs of smallholder farmers are very critical to improving agricultural 
production and productivity. Innovative lending methodologies that reduce the 
lending costs for smallholder farmers should be piloted to increase the demand 
for loans and expand the frontier of finance. These products will also create 
additional values if they reduce the transaction costs of accessing financial serv-
ices. This could be materialized by improving the capacity of the finance provid-
ers so that they can identify the needs of smallholder farmers better, improve the 
quality of their services and/or reduce prices of the financial products. Moreover, 
focusing on what is of value to the smallholder farmer influences the operational 
efficiency and profitability of finance providers as well as the satisfaction and 
retention of clients. Products tailored to the needs of the smallholder farmers will 
have a greater impact in helping farmers to be effective and efficient in managing 
their agricultural enterprises. The financial products designed for smallholder 
farmers should also be tied to their cash flows, which improves their repayment 
capacity and allows the finance providers to sustain their operations. The whole 
objective of promoting the delivery of financial services to smallholder farmers 
should focus on developing sustainable institutions that can create and provide a 
broad range of microfinance services that will support millions of poor people in 
their efforts to improve their own and their children’s prospects.

The prospect for delivery of effective and sustainable financial services to 
smallholder farmers in Ethiopia is bright, particularly when the macro- and meso-
level supports from various stakeholders are put on the ground and when finance 
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providers are allowed to do what finance is supposed to do. Although there is an 
enabling policy and regulatory framework to promote inclusive finance in 
Ethiopia, there are critical issues that need to be addressed at macro level. These 
include: introducing a national identity card, establishing a national registry sys-
tem for moveable assets, supporting financial literacy and a consumer protection 
campaign and taking measures to reduce the effect of inflation in the delivery of 
financial services to smallholder farmers. Moreover, there is a dire need to address 
the critical challenges at meso level, which include developing the technology 
platform of the microfinance industry to address the back-end (MIS) and front-
end technology, the formation of credit reference bureaus, opening specialized 
training institutes, certification of trainers and other technical service providers, 
establishing a wholesale refinancing facility to meet the huge demand for loan 
funds by finance providers and promoting national microfinance rating firms.
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Food self-sufficiency has been an important policy objective of many nations, 
including Ghana. Its importance as a policy priority has diminished over time, as 
food security became a more appealing policy orientation. Self-sufficiency 
suggests that a nation produces at least all its food needs, while food security 
implies the availability and physical access to food by the population, irrespec-
tive of whether or not it is produced within the country (Thomson and Metz, 
1998). At the household level, economic rationality suggests that resources 
should be allocated optimally to the production of commodities for which returns 
are highest. Income generated from trading these commodities could then be 
used to purchase other food needs. If agricultural diversification is defined as the 
increasing allocation of household resources to the production of non-staples 
relative to food staples, then households would diversify, given that the returns 
to land and labour are higher for the production of non-staples than for food 
staples (Fafchamps, 1992; von Braun, 1994; Goletti, 1999; Govereh and 
Jayne, 2003; Joshi et al., 2003; Weinberger and Lumpkin, 2007; Shome, 
2009). But it is documented that many farm households,  particularly in sub-
Saharan Africa (SSA), are subsistent or semi-subsistent producers, which implies 
an inclination towards self-sufficiency in food production (de Janvry et al., 1991; 
Finkelshtain and Chalfant, 1991; Fafchamps, 1992; Jayne, 1994; von Braun, 
1994, 1995; Govereh and Jayne, 2003; Di Falco and Chavas, 2009).

The theory of comparative advantage, however, assumes that markets 
exist for the exchange of goods and services the household produces and those 
it needs to ensure food security. The optimal allocation of household resources 
is also often based on this assumption. Thus, production and consumption 
decisions are assumed to be separable (Singh et al., 1986). This assumption 
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may not be realistic because of missing or incomplete markets for some goods 
and services. High transactions costs in rural Africa make some commodities’ 
market participation prohibitive for some households. Thus, even where 
markets exist, they fail for some households (de Janvry et al., 1991). Under 
such circumstances, therefore, household self-sufficiency in food production 
may be the most reasonable way of achieving food security (Fafchamps, 1992; 
Minot, 1999) for some households. Transactions cost, a major reason for which 
markets fail, is largely due to poor or absent infrastructure (both ‘hard’ and 
‘soft’),1 among others (Goletti, 1999). State policy may be warranted to reduce 
transactions cost as well as to promote diversification (Delgado, 1995; Pingali 
and Rosegrant, 1995; Delgado and Siamwalla, 1997).

Some synergies, however, have been observed between the self-sufficiency 
strategy of achieving household food security and diversification into cash crop 
production (or increased participation in staple crop sales), such that households 
may first seek to obtain food security insurance through self-sufficiency as a priority 
(Fafchamps, 1992; von Braun, 1994; Jayne, 1994; Pingali and Rosegrant, 1995; 
Goletti, 1999; Govereh and Jayne, 2003; Dzanku, 2009; Shome, 2009).

In the context of Ghana, this study addresses two main questions: (i) is the 
attainment of staple crop self-sufficiency a necessary condition of diversifica-
tion into non-staple crop production?; and (ii) does the allocation of resources 
to the production of non-staples hurt or enhance rural household food security? 
These questions are investigated using panel data collected in 2002 and 2008 
from eight Ghanaian villages.

The Policy Context

The national economic development strategy enshrined in the Growth and 
Poverty Reduction Strategy (GPRS II) aims to achieve accelerated and sustain-
able shared growth, poverty reduction, gender equity, protection and empow-
erment of the vulnerable and excluded within a decentralized and democratic 
environment. Agriculture is a major component of this strategy, and Ghana’s 
Agricultural Development Strategy is rolled out in the Food and Agriculture 
Sector Development Policy (FASDEP II). The main objective of the policy is to 
modernize agriculture, culminating in a structurally transformed economy. This 
transformation is aimed at enhancing food security, among others, in line with 
the goal set for the sector in the GPRS II paper.

The policy changes in the agricultural sector were prompted by the fact that 
80% of Ghana’s total agricultural output is predominantly rainfall-dependent and 
practised on smallholder, family-operated farms using rudimentary technology 
(MoFA, 2007a). According to the 2000 census, 51% of the labour force is directly 
engaged in agriculture. The slow growth of agriculture is due to a combination of 
factors that reduce farmers’ incentives to invest. These include lack of technologi-

1 ‘Hard’ infrastructure refers to physical facilities such as roads, while ‘soft’ infrastructure 
includes institutions and systems that facilitate market transactions.
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cal change and poor basic infrastructure. Dissemination of new and improved 
technologies through extension services is weak, with a high extension worker to 
farmer ratio (1:1500), which is highly unbalanced between female and male farm-
ers, with as little as 20% of services reaching women.

Annual rainfall varies between 800 and 2400 mm, generally decreasing 
from south to north. A significant proportion of arable land has soils with poor 
physical properties and low content of organic matter. As a result, agricultural 
productivity is low and erratic and vacillates between scarcity, sufficiency and 
glut. The FASDEP II therefore seeks to address these constraints by the promo-
tion of selected products through improved access to markets, the develop-
ment of and improved access to technology for sustainable natural resource 
management, improved access to agricultural financial services, improved rural 
infrastructure and enhanced human resource and institutional capacity.

The policy targets commodities that are food security-enhancing and 
facilitate agricultural income diversification, as well as the enhancement of 
productivity of the commodity value chain, through the application of science 
and technology. In general, agricultural production outcomes are mixed 
regarding the achievement of set policy objectives. The structure of the econ-
omy remains largely agrarian and agriculture contributes the largest share of 
gross domestic product (GDP), even though agriculture’s share has been 
declining somewhat (Fig. 8.1). There is an estimated self-sufficiency ratio of 
100% for roots and tubers, and 90% for cereals (excluding rice). However, 
seasonal food insecurity is widespread, due to the almost total dependence on 
rain-fed agriculture and weak postharvest capacities, which limit the shelf life 
of many commodities. Estimated self-sufficiency ratios for rice (50%), fish 
(60%) and meat (30%) are much lower (MoFA, 2007a). Despite the high 
self-sufficiency ratios for most food crops, the food balance, derived from 
available supply and demand statistics for key food commodities, shows a 

Fig. 8.1. Trends in agriculture’s contribution to GDP. (From: Ghana Statistical Service.)
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deficit for the major food items, with the exception of cassava, millet, sor-
ghum, plantain, cocoyam and yam. For instance, from 1995 to 2006, Ghana 
imported, on average, 100% of its wheat and sugar, two-thirds of its rice, half 
of its beef and one-third of its chicken.

Crop Diversification, Food Self-sufficiency and Food Security

Subsistence production by households could be viewed as a food self-sufficiency 
strategy (von Braun, 1995; Govereh and Jayne, 2003). Even though economic 
theory may suggest that this strategy is inferior, the output and marketing con-
strains faced by farm households in SSA makes it probably the most viable option 
(von Braun, 1994; Thomson and Metz, 1998; Govereh and Jayne, 2003). 
Agricultural economists and other researchers have attempted to answer the 
question as to why rural households in Africa choose the self-sufficiency strategy, 
even for crops for which they are comparatively disadvantaged. When faced with 
output and price risks, the profit maximization motive alone cannot explain rural 
households’ crop production choice (Guvele, 2001; Windle and Rolfe, 2005).

Central to the choice of the food self-sufficiency strategy is the attainment of 
the household food security objective. Thus, given their peculiar economic, agro-
ecological and infrastructural circumstances, households would choose a strategy 
that is most likely to guarantee their food security. The suggestion that subsistence 
production is an inferior strategy for the attainment of food security is based on the 
assumption that markets are not missing and that the utility derived by households 
from participation in markets for the goods and services they produce and those 
they require for achieving food security exceed the disutility from participating.

The relationship between food self-sufficiency, food security and agricul-
tural diversification would depend on how diversification is defined. If diversifi-
cation implies increased cultivation or the adoption of cash crops, then 
risk-averse households may diversify only if they perceive that their food secu-
rity is not threatened. Fafchamps (1992) presents a model that suggests that, 
in developing countries, households’ cultivation of cash crops is conditional on 
the attainment of food security, which he suggests could best be realized 
through food self-sufficiency. The marginal benefit of diversification must 
exceed the marginal cost if risk-averse households were to diversify (Featherstone 
and Moss, 1990). Empirical findings by von Braun (1994, 1995), Jayne (1994), 
Govereh and Jayne (2003) and Joshi et al. (2003) have demonstrated that, 
indeed, households in developing countries strive to achieve food security by 
maintaining significant levels of subsistence, even when they participate in cash 
crop production. These empirical investigations, particularly by Bouis (1994), 
von Braun (1994, 1995) and Govereh and Jayne (2003), also show that diver-
sification into cash crop production has no significant negative effects on 
household food security. But the cross-sectional data used in most of these 
studies may not capture the dynamics implied by household food security.

Diversification into cash crop production has been criticized on the basis that 
households may have to rely more on food purchases as a result, which may lead 
to deterioration in their food security situation, given the high cost of calories and 
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price instability (Thomson and Metz, 1998). This is not withstanding the fact that 
this hypothesis was tested by Bouis (1994) in six countries, including Kenya, 
Rwanda, Malawi, Sierra Leone and Gambia, and no significant change in sources 
of food consumption was found. There was no significant change in staple crop 
production for households that diversified into cash crop production. In fact, in 
most of the African countries, households still grew more than half of their food, 
even after participation in cash-cropping schemes. On the other hand, if agricul-
tural diversification is defined as multiple agricultural output produced by a house-
hold, then it could be interpreted as a food security insurance strategy. The 
uncertain nature of rainfall patterns explains the observation by Joshi et al.
(2003) in the Asia region that this type of agricultural diversification is more 
prominent in rain-fed areas. Thus agro-ecology and water supply are important 
determinants of multiple crop production (Rahman, 2009). Both output and 
price risk may be reduced by growing crops that differ in their production and 
marketing characteristics. Since diversification in this sense is an adaptation 
strategy to climatic variability (Bradshaw et al., 2005), the more diversified a 
household is, ceteris paribus, the better insurance it has against shocks, particu-
larly where livestock is part of the portfolio mix. But Quiroz and Valdes (1995) 
noted that, in general, agricultural output prices are positively correlated as a 
result of substitution possibilities in consumption and production as well as 
common reaction patterns of macroeconomic and global shocks.

Household wealth or asset endowments also influence the relationship 
between food self-sufficiency, security and agricultural diversification or specializa-
tion. Poorer households are less likely to diversify into cash crop production since 
they may be unable to cope with the transactions cost of ensuring food security 
through food purchases (Delgado and Siamwalla, 1997). Diversification into cash 
crop production may also increase labour productivity and employment, as well as 
increase hired labour engagements at the village and household level (Joshi et al., 
2003). To the extent that this increases household income, food and nutrition 
security could be enhanced (von Braun, 1995). Increased income could also lead 
to changes in food consumption patterns. If this happens to a significant extent, 
then the food security effects of the movement of household resources from the 
production of staples would be somewhat dampened (Joshi et al., 2003; Windle 
and Rolfe, 2005; Minot et al., 2006).

The Role of Infrastructure and Institutions

The dominance and persistence of subsistent or semi-subsistent agriculture has 
been attributed to high transactions cost, among other factors. This situation is 
mostly the result of poor infrastructure, particularly roads. Improved infrastruc-
ture reduces marketing risk, improves marketing efficiency and thus reduces 
preference for a high degree of self-sufficient levels of production (von Braun 
et al., 1994; von Braun and Immink, 1994; Quiroz and Valdes, 1995; von 
Braun, 1995; Joshi et al., 2003; Windle and Rolfe, 2005; Weinberger and 
Lumpkin, 2007; Rahman, 2009). A successful agricultural diversification that 
leads to increased and sustainable food security would no doubt require adequate
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infrastructural development. The development of irrigation facilities would also 
reduce the reliance on rain-fed agriculture and so lead to a reduction in output 
risk, which would eventually decrease the need for subsistence and promote 
diversification into non-staple crops.

Aside from ‘hard infrastructure’, ‘soft infrastructure’ in the form of institu-
tions is critical for diversification and improved food security (Goletti, 1999). 
For example, the development of rural financial institutions which are accessi-
ble to smallholders could enhance complementarities between staple crop 
production and diversification into self-sufficiency. The development of legal 
and contractual environments, farmers’ capacity building, research and exten-
sion all reduce the incentive for subsistence and promote diversification.

The state has an important role to play in determining the type and extent of 
agricultural diversification since the development of ‘hard’ infrastructure is largely 
the role of the state. But the development of infrastructure is not enough; promot-
ing technological change in staple food production at the farm level that increases 
productivity of land and labour plays a parallel role in diversification into cash 
crops (von Braun, 1994; Joshi et al., 2003). A comprehensive study by the 
International Food Policy Research Institute, employing case studies from several 
developing countries in Africa and Asia, concluded that a smooth transition from 
subsistence-oriented smallholder production systems to diversification into cash 
crop production requires macro-policy reforms, infrastructure policy, agricultural 
technology development and dissemination, land tenure reform and rural financial 
policies, among others (von Braun and Kennedy, 1994a; Pingali and Rosegrant, 
1995). Policies that enhance input supply and output marketing would eventually 
benefit both staple and cash crop production, thereby reducing the insurance 
price paid by households to maintain food security through their own food 
supply.

In this regard, the Millennium Development Authority Programme, which is 
currently being implemented in Ghana with the aim of improving both ‘hard’ and 
‘soft’ infrastructure, among other things, is most welcome. It has been argued that 
diversification should be demand-driven rather than policy-induced through the 
picking and choosing of commodities (Delgado, 1995), but, depending on the extent 
of market development, the degree of agricultural transformation and the relative 
importance of agriculture in the economy, it may be necessary for government to 
promote diversification as a policy objective (Delgado and Siamwalla, 1997).

Analytical Framework

The basic agricultural household model assumes separability of consumption 
and production decisions (Singh et al., 1986). This assumption may not be 
plausible under prohibitive transactions cost. Linked to this is household behav-
iour under output and price risk, which makes consumption and production 
decisions inseparable. Since an outcome of a production decision made ex ante
is unknown with certainty, profit maximization alone is an inappropriate behav-
ioural assumption (Guvele, 2001). Rural households would be concerned about 
meeting food needs through their own production.
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Since subsistence food production can be considered ‘an insurance and 
credit market substitute’ (von Braun and Kennedy, 1994b:20), hypotheses con-
cerning the allocation of resources for subsistence (self-sufficient production) 
versus diversification into cash crop production would be made by considering 
the marginal utility per unit of additional cash crop production and the marginal 
disutility that could occur if households were to depend on purchased food for 
meeting their food needs. Jayne (1994) postulates that this decision would be 
based on the following decision criterion:

cultivate cash crop if  E(p ) > D[SPP * Qs – VCs]
     + (1 – D)[Qs * SC * x * PS – VCs] (8.1)

where E is the expectations operator; p is gross margin from cash crop produc-
tion; D represents a dummy variable which takes on a value of unity if the 
household expects to be food self-sufficient and zero otherwise;2 SPP is staple 
food crop producer price; Qs is per hectare expected staple food crop produc-
tion quantity measured in grain equivalent; VC is the per hectare variable cost 
of staple food crop production; SC is the proportion of staple food crops 
consumed over a period of 1 year; x is the extraction rate from grain to meal 
(per cent); and PS is the acquisition price of staple food meal. The opportunity 
cost of diversification into non-staple production is given by Qs * SC * x * PS − 
VCs. All else held constant, the higher the opportunity cost the less likely it 
would be for households to diversify. Thus, if the household expects to be food 
self-sufficient; the decision to diversify (or to allocate more resources to crops 
other than staples) becomes a comparison of expected gross margins of staples 
and non-staples. Note that in their choice modelling experiment, Windle and 
Rolfe (2005) observed risk perception and gross margins as the most important 
determinants of crop cultivation choice.

Let Rijt be the revenue obtained by household i from choosing to allocate 
resources to the cultivation of cash crop j in year t, then by ignoring the ine-
quality sign in Eqn 8.1, we can write:

Rijt = E(p) – D[SPP * Qs  – VC] – (1 – D)[Qs * SC * x * PS – VC] (8.2)

To test whether household food self-sufficiency plays a significant role in 
household diversification decisions, it is important to note that decisions affecting 
food self-sufficiency and resource allocation to non-staples are made simultane-
ously. Let y be the value of staple crop production, ŷ is the predicted value of 
staple crop production, Hfss is estimated household food self-sufficiency, x is a 
vector of exogenous variables that affect cash crop production decisions, FS is 
staple food stock at the beginning of the harvest period, CR is household staple 
food consumption requirements, y¢ is the share of land planted to non-staple 

2 Jayne (1994) notes that, since the relationship between the factors of production and yields 
are stochastic, the level of self-sufficiency must be assessed ex ante.
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crops for sale. Then the following equations could be used to estimate the rela-
tionship between food self-sufficiency and diversification into non-staples:

y = y(x) + e1 (8.3)

(8.4)

(8.5)

In the above setting, household food stock and consumption requirements 
are assumed to be known ex ante. Jayne (1994) estimated the relationship 
between oilseed cultivation and grain self-sufficiency by allowing the slope and 
intercept linking cash crop area to the degree of household self-sufficiency in 
grain to change at the point at which grain self-sufficiency is reached. Under 
the null hypothesis that if household food self-sufficiency does not exert a 
significant effect on diversification into cash crop production, these terms will 
be significantly different from zero. If market constraints are not binding, a 
household can diversify into non-staples to increase income without negative 
impact on household food security. These concepts are investigated empirically 
using panel data instead of the cross-sectional data applied by Jayne (1994).

The Econometric Models

Two main equations are estimated: the first specifies the relationship between 
staple crop self-sufficiency and diversification into non-staple crop production 
while the second quantifies the determinants of household food security. We 
adopt from Jayne (1994), mutatis mutandis, a model derived from Eqn 8.3 to 
estimate the relationship between food self-sufficiency and diversification into 
non-staple crop production. The observed dependent variable is left-censored at 
zero (i.e. it takes on positive values for households that cultivate non-staples over 
the two periods but zero otherwise).3 In the second equation the observed 
dependent variable is binary, taking the value of one if the household is food 
secure and zero otherwise. Given the panel data structure, it is possible to control 
for unobserved factors that may influence a household’s preference for the self-
sufficiency strategy as well as the probability of being food secure. These factors 
are referred to as unobserved household heterogeneity. If we assume that all 
household heterogeneity can be captured by the observed explanatory variables, 
then we can specify the models for household i in period t as

   yit
∗ = xitb + vit (8.6)

where yit = yit
∗ when yit

∗ > 0 but yit = 0 when yit
∗ ≤ 0 in the diversification 

equation, while yit = 1 if yit
∗ > 0 and = 0 otherwise in the food security equation, 

3 15% of households did not cultivate any non-staples.

Hfss = ŷ + FS − CR

y = y  (x, Hfss) + e2
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y* denotes the latent diversification and food security variables respectively, x is 
a vector of time-varying and time-invariant explanatory variables (including sta-
ple food self-sufficiency, infrastructure and institutional variables in the diversi-
fication equation), b is the vector of coefficients associated with the vector x,
and v is the composite error term. The above specification leads to the estima-
tion of pooled tobit and probit models for the diversification and food security 
equations respectively. That is, the data is essentially treated as a cross section: 
the 2002 and 2008 data are pooled, and tobit and probit models are estimated 
in each case. These coefficient estimates would be biased if there are significant 
household unobserved effects. Suppose that the household-specific heteroge-
neity c is time constant across households, the unobserved effects model can 
be written as

   yit
∗ = xitb + ci uit (8.7)

where uit is the idiosyncratic error. We treat ci, xit and yit as random draws from 
the population of interest but assume that ci is uncorrelated with the xit
(Wooldridge, 2002). The assumption that Cov (xit,ci) = 0, t = 2002,2008 leads 
to the estimation of random effects tobit and probit models. This is mainly to 
allow for the estimation of the coefficient of the infrastructure variable, which 
is important to our hypotheses but is invariant across observations. The 
unobserved effects tobit model also assumes that uit|xit,ci∼Normal(0,s u

 2).
The random effects probit model is also estimated under the assumption that 
uit|xit∼IN(0,s u

 2) and ci|xit∼IN(0,sc
2) (IN refers to independent normal 

distribution).
A detailed description of the diversification and food security variables is 

given in the Measurement of Key Variables section. Unlike Jayne (1994), who 
measured diversification into cash crop production as area under oilseed, this 
study uses the share of cultivated land allocated by household i to non-staples 
in period t as the dependent variable in the diversification equation. In the food 
security equation, the possible exogeneity of the diversification variable is 
tested. The intuition is that food secure households may be less concerned 
about meeting consumption needs through own staple production, in which 
case non-staple crop production would depend on households’ expected food 
security status.

Study Villages

This study is based on household-level panel data collected in 2002 and 2008 
from eight villages in Ghana. The crop year, however, covered the years 2001 
and 2007. The eight villages are located in two administrative regions (the 
Eastern and Upper-East regions) and in two distinct agro-ecological zones. 
The population of the villages, based on estimates by the village key informants, 
ranges from about 371 in Gyedi to 3800 in Zanlerigu. The research was 
designed to study four major staple crops: two in each region – cassava and 
maize in the Eastern region; rice and sorghum in the Upper-East region. 
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A multi-stage random sampling technique was employed to first select the 
regions, districts, villages and then, finally, the sample households. The regions 
were selected based on the major staples cultivated in the villages. The districts 
in each region were selected based on their agricultural potential as per the 
researchers’ assessment based on information from the Ministry of Food and 
Agriculture (MoFA). From the focus group discussions, participants described 
households in all the villages except Akatawia, Asitey and Doba as agricultural 
households. That is, the primary activity of households in the five villages was 
crop and livestock production, with crop sales generating the largest share of 
income. In Akatawia, Asitey and Doba 5%, 10% and 5% of households, 
respectively, were described as non-agricultural households.

During the 2002 survey, 416 households were surveyed from the Manya 
Krobo, Fanteakwa, Talensi Nabdam and Kassena-Nankana districts. In 2008, 
358 (or 86% of households interviewed in 2002) were successfully contacted. 
These were made up of 328 ‘original’ 2002 households and 30 descendants 
of the 2002 households.4

All the villages were accessible by public transport, with either tarred roads 
(in the case of Akatawia, Asitey, Gyedi, Doba) or untarred all-weather roads 
(in the case of Apaa, Gaane, Zanlerigu and Shia). The villages are varying 
distances away from the district and regional capitals. Gyedi is a suburb of a 
district capital, while Asitey is located at the outskirts of another district capi-
tal. Apaa, Gaane, Zanlerigu and Shia are relatively remote and served by 
public transport less frequently.

Measurement of Key Variables

The main variables of interest are food self-sufficiency, food security, agricultural 
diversification and infrastructure. von Braun (1994) used a rule of thumb figure 
of 170 kg of cereal equivalent per capita per annum to estimate household food 
self-sufficiency, while Jolly and Gadbois (1996) applied the FAO’s 200 kg of 
refined cereal equivalent. In this study, food self-sufficiency is estimated using 
170 kg.5 We follow Jolly and Gadbois (1996) and convert all grains and roots to 
maize equivalent. The maize equivalent of rice and sorghum are calculated to 
estimate total grain produced and available to the household, i.e. after account-
ing for postharvest losses. The milled ratios used are adopted from Jolly and 
Gadbois (1996) and is shown in Table 8.1.

The ratios applied in the conversion to maize equivalent is based on energy 
(calories) derived from the produce, as reported in Okigbo (1991). We also use 
ratios from Jolly and Gadbois (1996). Equation 8.4 is combined with informa-
tion from Table 8.1 to model predicted levels of food self-sufficiency.

4 Most of these households are made up of adult children of the 2002 households, mostly living 
in the same dwelling but whose parents (head of households in 2002) had passed away.
5 We also experimented with 200 kg of cereal equivalent and found most households to be 
food deficient.
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Due to the lack of actual consumption quantities, we are restricted in our 
measurement of food security. We construct a food security measure based on 
the definition in Thomson and Metz (1998), which classified households as 
food secure and food insecure based on whether or not a household’s food 
entitlement is greater than its needs. First, household food needs are estimated 
using 170 kg of cereal equivalent per person per year multiplied by household 
size.6 To estimate entitlements, own-produced staples are converted into maize 
equivalent, as in the calculation of self-sufficiency. Let FE be household food 
entitlements and FN household food needs, then a household is defined as food 
secure if FE > FN. Let FNi = 170 kg * HHS, where HHS is household size, and 
let HP be household food needs met by the amount of own-produced food 
consumed, then GAP = FNi − HPi represents the gap that has to be met from 
elsewhere. Based on the GLSS 5 (see Ghana Statistical Service, 2008)7 results 
on the actual share of household expenditure on food, we estimate how much 
of this gap can be met through the food expenditure share of household total 
income. If that share of income meets this gap then the household is food 
secure; at least FE − FN should be positive.

Two measures of agricultural diversification are considered in this study. 
First, diversification into non-staple crop production is measured as the per 
cent share of land planted to crops other than staples (maize, cassava, sor-
ghum, rice), which are mainly for sale. These were mainly vegetables, beans, 
groundnuts, cocoa and oil palm. Given observations for a cross section of 
households over two periods, we can estimate the relative share of area 
planted to non-staples in total cultivated area over time. Second, diversifica-
tion as multiple agricultural output production is measured using the 
Simpson Index:

   2
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Table 8.1. Maize equivalent ratios for estimating food self-sufficiency. (From: authors’ 
calculations based on sources cited.)

Calories/kg Milling ratio

 Maize equivalent ratioa

A B

Maize 3630 0.85 1.00 1.00
Rice 3340 0.65 0.92 0.99
Sorghum 3350 0.90 0.92 0.97
Cassava 1460 0.40 0.43

aThe conversion ratio in A is estimated based on energy derived (calories) from the product, while we use 
ratios in Jolly and Gadbois (1996), after adjusting for cassava, in estimating B.

6 The data do not allow the use of an adult equivalent measure.
7 26.7% of income is applied to all four villages in the Upper-East region; in Gyedi and Apaa 
41.2% is used and in Asitey and Akatawia 48.5% is applied.
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where Pi is the proportionate area of the ith crop in gross area cultivated. This 
measure of diversification has been used severally in the literature (see, for 
example, Joshi et al., 2003 and Minot et al., 2006).

Infrastructure is measured by distance to market outside the village (km) and 
marketing cost (US$/kg/km), while the effect of institutions is captured by agri-
cultural extension contact, active membership of farmer-based organizations 
(FBOs) and a dummy measuring land tenure security. It takes on a value of unity 
if the household believes they have full control over land (i.e. they do not need 
to consult anyone for permission before cultivation) and zero otherwise. All 
other variables used in the empirical models are described in Table 8.2.

Results

Before presenting the econometric results, some important descriptive statis-
tics are presented. The dynamics of food self-sufficiency and food security are 
shown in Table 8.3. With regard to food self-sufficiency, the majority of house-
holds (68.3%) are in chronic food deficit, with only 8.2% of households being 
self-sufficient over the period of observation. Less than one-quarter (23%) of 
the surveyed households were food secure in both 2002 and 2008. A larger 
proportion (38.5%) of households were transitory food insecure, with about 
the same percentage being chronic food insecure.

There are also observed changes in agricultural extension contact and FBO 
membership. About 44.5% of households had frequent extension contacts in 
both periods, while 12.5% did not have frequent contacts in both periods. It is 
important to note that extension contact over the two periods is significantly 
greater among males than females at the 5% level. For example, while 25% of 
female farmers never had agricultural extension contact over the two periods, 
only 10% of male farmers had no contact. Gender differences in extension have 
been observed at the national level (MoFA, 2007b). Though there are similar 
differences with regard to FBO membership, the differences are not statistically 
significant, even at the 10% level. Next the econometric results are presented.

Is staple food self-sufficiency necessary for diversification into non-staple 
crops?

Two main hypotheses are tested: (i) given non-separation of production and 
consumption decisions, a staple food self-sufficient rural household would allo-
cate a greater share of its resource (land) to the production of non-staples than 
a food-deficit household; and (ii) improved infrastructure and rural institutions 
would both improve staple crop productivity and enhance diversification into 
non-staples. Prior to testing these hypotheses using multivariate econometric 
models, a two sample t-test is performed. Assuming equal sample variance, 
staple food self-sufficient households allocate statistically significant larger shares 
of land to non-staples than staple food-deficient households (Table 8.4).

To control for other factors, we estimate a pooled tobit (see Appendix, 
Table 8A.1) and a household random effects tobit (Table 8.5) model for each 
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Table 8.2. Description of variables.

2002 2008

Variable Mean Std dev. Mean Std dev.

Share of non-staples in total 
cropped area (%)

28.19 21.09 26.14 20.27

Simpson Index of Diversification 0.57 0.11 0.53 0.16
Food self-sufficiency dummy 

(1 = food self-sufficient)
0.24 0.43 0.16 0.37

Food self-sufficiency level (kg) 140.25 199.35 119.05 288.98
Food security dummy (1 = food 

secure)
0.33 0.47 0.52 0.50

Food security level (kg) −464.61 138.92 1748.20 633.31
Real marketing cost (US$/kg/km) 0.06 0.04 0.09 0.06
Distance to an all-weather road (km) 0.97 1.44 0.97 0.44
Distance to main market outside 

village
5.32 3.06 5.32 3.06

Extension contact (1 = received 
extension advice regularly)

0.73 0.44 0.59 0.49

Active membership of FBO 
(1 = member)

0.37 0.48 0.26 0.44

Land rights measure (1 = complete 
control)

0.80 0.40 0.75 0.43

Credit access (1 = has access) 0.40 0.49 0.36 0.48
Sex of farm manager (1 = female) 0.14 0.35 0.16 0.37
Household size 9.04 6.21 7.64 4.63
Proportion of household members 

below 16 years (%)
37.84 20.19 36.15 21.33

Proportion of household members 
above 60 years (%)

5.91 12.55 9.91 16.95

Dependency ratio 0.99 0.84 1.15 1.36
Age of farm manager 45.06 14.56 54.05 18.98
Education level of farm manager 

(years)
4.68 5.11 5.28 5.46

Total area under cultivation (farm 
size in ha)

2.56 2.16 2.09 1.67

Staple crop farm size (ha) 1.78 1.78 1.35 1.08
Own-produced staples in maize 

equivalent (kg)
881.29 967.76 713.34 1133.49

Remittance income (US$) 98.98 146.81 116.45 172.72
Other non-farm income (US$) 374.46 793.09 594.38 1258.88
Asset index 0.22 0.13 0.28 0.17
Number of cows (Upper-East region 

only)
1.79 3.14 2.37 3.97

Number of sheep/goats 5.47 7.89 6.53 9.44
Number of poultry 13.12 18.34 17.80 21.12
Livestock index (poultry equivalent) 83.20 121.78 89.58 118.38
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region separately as well as for the entire Ghana sample. These models predict 
the share of land cultivated to non-staple crops and are statistically significant 
(as shown by the respective wald chi-squared values). To test hypothesis (i), a 
joint test is performed on the coefficients of the predicted self-sufficiency 
dummy and that of its interaction with the predicted level of household food 

Table 8.3. Food self-sufficiency, food security and institutional dynamics. (From: computed 
from survey data, 2002 and 2008.)

Freq. Per cent

Dynamics of food self-sufficiency
Became food deficient 51 15.6 Transitory food 

deficient (23.5%)
Became self-sufficient 26 7.9
Chronic food deficient 224 68.3
Food self-sufficient 27 8.2

Dynamics of food security
Became food insecure 31 9.5 Transitory food 

insecure (38.5%)
Became food secure 95 29.0
Chronic food insecure 126 38.4
Food secure 76 23.2

Dynamics of agricultural extension contact 
and FBO membership
Stopped agricultural extension contact 95 28.96
Began agricultural extension contact 46 14.02
Never had agricultural extension 
 contact

41 12.50

Always had agricultural extension 
 contact

146 44.51

Dropped out of farmer-based 
 organization

77 23.48

Joined a farmer-based organization 41 12.50
Never been member of farmer-based 
 organization

167 50.91

Always been member of farmer-based 
 organization

43 13.11

Table 8.4. Land allocation to non-staples, by staple crop self-sufficiency status.

Per cent share of land allocated to non-staplesa

Self-sufficient in staples Staple crop-deficient t-statistic

Upper-East region 26.3 (25.4) 19.0 (19.1) 1.82
Eastern region 22.3 (28.8) 14.1 (16.6) 3.01***

Combined 23.0 (28.1) 17.0 (18.4) 2.82***

aStandard deviation in parentheses.
***Significant at 1% level.
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Table 8.5. Determinants of diversification into non-staple crops (random effects tobit).a

Upper-East
region

Eastern 
region

Combined
sample

Expected staple food self-sufficiency 
level (SFSSL)

−0.0339***

(5.66)
0.0050

(1.35)
0.0059

(1.95)
Expected staple food self-sufficiency 

dummy (SFSSD)
−4.3967 −7.2438 −4.7079
(0.86) (1.35) (1.28)

Self-sufficiency dummy 
× self-sufficiency level (SFSSLD)

0.0014 0.0461*** 0.0302***

(0.08) (3.63) (2.98)
Distance to main market outside 

village (MD)
−0.5864 −19.6320** −0.9225**

(1.00) (2.22) (2.05)
Year × distance to market 1.2348 11.5624 −0.3087

(1.19) (1.00) (0.56)
FBO membership (FBO) −1.3486 8.9503** 2.6470

(0.55) (2.53) (1.30)
Agricultural extension contact (AE) 11.9495*** 5.5867 6.2060***

(4.03) (1.58) (2.79)
Extension contact × sex 

of household head (AE_Sex)
−0.6797 −4.7856 −2.7811
(0.10) (0.63) (0.55)

Credit access (Cr) −0.5530 −0.4857 −0.2637
(0.23) (0.17) (0.14)

Complete control over cultivated 
land (LR)

−5.5178 4.8885 0.3596
(1.60) (1.57) (0.16)

Female-headed household −18.7997*** −1.6176 −1.3626
(3.24) (0.29) (0.35)

Adult-equivalent labour unit (L) −5.4057*** 2.0981** 1.2021**

(5.91) (2.29) (2.56)
Dependency ratio (DR) −2.9292** −2.2588 −0.5248

(2.43) (1.43) (0.63)
Education level of household 

head (EDUC)
−0.6461** −0.1392 −0.0800
(2.38) (0.42) (0.38)

Age of household head (Age) −0.1393 0.1372 −0.1284
(0.41) (0.31) (0.47)

Square of age of household 
head (Agesq)

0.0027 −0.0021 0.0011
(0.92) (0.55) (0.45)

Remittances (RI) −0.0213 −0.0084 −3.9896
(1.46) (0.40) (1.86)

Other non-farm income 
(Masakure et al., 2008)

−0.0036 0.0043** 0.0014
(1.32) (2.21) (0.92)

Physical asset index (AI) −1.1792 20.3720** 14.1480**

(0.14) (2.04) (2.18)
Year dummy (2008 = 1) −11.8409*** −0.7923 0.2959

(4.70) (0.12) (0.08)
Constant 67.9623*** 3.9483 12.0961

(6.64) (0.30) (1.42)
Number of observations 375   280 613
Log likelihood value −1476.70 −1108.11 −2417.86

Continued
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Table 8.5. Continued.

Upper-East
region

Eastern 
region

Combined
sample

Wald chi-squared 90.62 77.16 124.74
R2 b 0.218  0.270 0.180
Rhoc 0.080

(0.078)
0.034

    (0.369)
0.086

      (0.058)
Ho: SFSSD = SFSSLD = 0     χ2 = 2.10     χ2 = 14.21 χ2 = 9.92

[Prob = 0.350] [Prob = 0.001] [Prob = 0.007]

**Significant at 5% level; ***significant at 1% level.
aAbsolute value of t-statistics in parentheses.
bR2 between the predicted and observed values.
cStandard errors in parentheses.

self-sufficiency. In the combined sample, the hypothesis that these coefficients 
are jointly equal to zero is rejected at the 1% level, suggesting that staple food 
self-sufficient households have a higher propensity than staple food-deficient 
households to allocate more resources (land) to non-staples. This result is con-
sistent with Jayne (1994), who applied cross- sectional data from Zimbabwe 
and used land allocated to oilseed production rather than its share in total land 
cultivated as the dependent variable.

The regional subsample estimates produce a similar outcome in the Eastern 
region (F = 6.96, P value = 0.001) but not in the Upper-East (F = 1.67, P value = 
0.189). A priori, it was expected that, given the monomodal rainfall pattern in the 
Upper-East region, the self-sufficient strategy would be relatively more important 
than in the Eastern region.

A possible reason for the contrary outcome is the already very low level of 
per capita staple crop output in the region: the majority of households are 
staple food deficient even though they consume more than 95% of their staple 
output. In some of the villages, however, some farmers participate in an irrigation 
scheme and dry-season vegetable cultivation.

The second hypothesis is confirmed in the combined sample estimates: the 
further the distance to markets outside the village the less likely it is for house-
holds to diversify into non-staples; FBO membership and regular contact with 
agricultural extension services increases the predicted share of land allocated to 
non-staples by about 4% and 5% compared to non-FBO members and farmers 
who rarely have contact with agricultural extension respectively, ceteris paribus.
In the regional subsample, the distance effect is not significant, even at the 10% 
level, in the Upper-East villages. FBO membership is relatively more important 
in the Eastern region, while agricultural extension contact is more important in 
the Upper-East for diversification into non-staple crop production.

Other significant predictors of non-staple production in the entire sample 
are number of adult-equivalent labour units and physical assets index (human 
capital and wealth indicators respectively). This is consistent with the literature, 
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which predicts a positive relationship between household wealth variables and 
cash crop production (Delgado and Siamwalla, 1997). However, regional 
differences exist, as shown in the regionally disaggregated estimates. While an 
adult-equivalent labour unit has a significant positive effect in the Eastern 
region, the opposite is the case in the Upper-East region. The long lean  season
in the Upper-East, which results in low labour productivity, may account for 
this situation. Dependency ratio has a strong negative effect on resource alloca-
tion to non-staples in the Upper-East. Indeed, a calculation of the marginal 
effects on the probability that a household would diversify into self-sufficiency 
show that a unit decrease in dependency ratio increases this probability by 
0.18, ceteris paribus. Given that the household allocates some land to non-
staples (i.e. if the household is not censored at zero), a unit decrease in depend-
ency ratio increases the per cent share of land allocated to non-staples by 16 
units (i.e. 16%). Female-headed households in the Upper-East region are 
significantly less likely to allocate land to non-staples. Non-farm sources of 
income exert a significant positive effect on diversification into non-staples in 
the Eastern region. Thus, there appear to be complementarities between non-
farm activity and diversification into ‘high value’ crops in those villages. The 
time dummy is negative and statistically significant at the 1% level in the Upper-
East region but not in the Eastern region, indicating significant reduction in 
resources allocation to non-staple production in 2008 compared to 2002 in 
that region. This is partly attributable to floods that affected some of the villages 
in the region.

Does diversification into self-sufficiency hurt or enhance household 
food security?

Next, the determinants of household food security are estimated to test two 
main hypotheses: (i) if markets are incomplete, the allocation of resources to 
the production of non-staples would hurt household food security; and (ii) 
households with multiple crop portfolios are more likely to be food secure. 
Since we fail to reject the exogeneity of diversification into non-staples in the 
food security equation, we estimate random effects and pooled probit models 
using the latent binary measure of food security as the dependent variable. The 
coefficients of both models were approximately the same,8 but since we fail to 
reject the null hypothesis that r (rho) = 0 in the random effects probit estima-
tion, even at the 10% level, the pooled probit model is favoured.9

The conclusion on our hypotheses depends on the regional location of villages 
(Table 8.6 and Table 8A.2). The results from the combined sample estimates 

8 Given the correlation structure between two successive error terms sc
2 + su

2 where sc
2 and su

2

are the variance of the random unobservable component and the idiosyncratic error respec-
tively, then if sc

2 = 0 the pooled probit parameters would be equal to those estimated by the 
random effects probit.
9 The fact that we reject the null hypotheses of r = 0 suggests the absence of significant house-
hold unobserved heterogeneity.

sc
2
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Table 8.6. Determinants of rural household food security (random effects probit.)a

Marginal effects

Upper-East region Eastern region Combined sample

Share of land cultivated 
to non-staples

−0.0044 0.0120** 0.0045
−0.89 2.26 (1.28)

Staple crop farm size 0.1151 0.3286*** 0.1770***

1.22 3.46 (2.80)
Simpson’s Index of Diversity 0.3133 1.0665 0.2520

0.50 1.28 (0.52)
Age of household head −0.0863*** −0.0281 −0.0607***

−3.42 −0.87 (−3.09)
Age of household head squared 0.0008*** 0.0003 0.0005***

3.40 0.86 (3.10)
Sex of household head 0.2863 −0.3742 −0.3732

1.06 −1.49 (−1.58)
Upper-East female head 

of household
0.5281

(1.50)
Education of household head 0.0479** 0.0328 0.0285**

2.53 1.60 (1.97)
Dependency ratio −0.4795*** −0.3861*** −0.3932***

−3.02 −3.62 (−4.51)
Physical asset index 1.1548 0.8002 1.0723**

1.76 1.02 (2.24)
Remittance income 0.0056*** 0.0044** 0.0044***

3.08 2.04 (4.27)
Other non-farm income 0.0045*** 0.0068*** 0.0049***

3.50 3.1 (3.16)
Number of cows owned −0.0262 −0.0452

−0.86 (−1.56)
Number of sheep and goats 

owned
0.0014 0.0110 0.0054
0.12 0.42 (0.58)

Number of poultry owned 0.0048 0.0074 0.0051
1.00 1.04 (1.35)

Social capital 0.1558 −0.0901 0.1532
0.80 −0.37 (1.01)

Credit access −0.2133 0.1891 0.0513
−1.07 0.94 (0.38)

Distance to market −0.1066** 0.0243 0.0337
−2.19 0.86 (1.36)

Year dummy (2008 = 1) −0.2057 0.8325*** 0.3090**

−0.95 3.51 (2.05)
Number of observations 375 277 652
Log likelihood −130.41 −119.89 −256.2
Per cent correctly predicted 79.5 77.5 76.0
Wald chi-squared 64.59 71.60 202.48
Rhob 1.1 × 10−5

(2.5 × 10−4)
1.8 × 10−6

(4.8 × 10−4)
2.8 × 10−6

(5.3 × 10−6)

aAbsolute value of robust z-statistics in parentheses.
bStandard errors in parentheses.
**Significant at 5% level; ***significant at 1% level.
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reject the hypothesis that resource allocation to non-staples hurts household 
food security but is also inconclusive on whether non-staple production enhances 
food security. A priori, a negative sign was expected on the coefficient of the 
self-sufficiency crop production variable. Even though we observe a negative 
sign in the Upper-East region, the effect is not statistically significant, even at 
the 10% level. In the Eastern region, however, we find a significant positive 
relationship between non-staple crop production and household food security. 
The predicted probability of food security for a household that devotes all its 
land to the production of staples in this region is about 0.51, while for a 
household that cultivates the sample mean share of land (23.7%) to non- 
staples, the predicted probability of food security is 0.67, ceteris paribus. The 
different outcomes in the two regions may be attributable to better market 
conditions (higher prices and higher potential demand due to proximity to 
larger urban centres) in the Eastern region. The second hypothesis test is car-
ried out on the coefficient of the Simpson’s Index of Diversity – a positive sign 
was expected a priori. This was observed but was not statistically significant at 
the 5% level. Thus, in general, there is no evidence that multiple agricultural 
portfolios necessarily enhance food security. It is possible that there are no 
significant negative or weak positive correlation between agricultural-based 
portfolios.

Other important predictors of rural household food security include 
resource allocation to staple crop production, household characteristics (sex, 
age, household composition and education), physical asset wealth, remittances, 
other non-farm income and distance to main market outside the village. In 
general, female-headed households are more likely to be food insecure than 
their male counterparts, but the difference is statistically significant only in the 
Eastern region. In this region, the reported marginal effects (of the pooled 
probit model) show that female-headed households are 9% less likely to be food 
secure than male-headed households.

Human capital assets are important for household food security. This is 
measured by dependency ratio and education. The probability of food secu-
rity decreases with increasing dependency ratio, while education is a signifi-
cant positive predictor of food security in both regions. Household wealth 
indicators – physical asset index and small ruminant ownership (in the Upper-
East region) – are positively associated with household food security. It 
appears food security is more responsive to physical asset ownership in the 
Upper-East than the Eastern region. Even though at the sample mean the 
predicted probability of food security is 0.65 for the Eastern region sample 
and only 0.15 for the Upper-East region, a 10% increase in asset index (from 
the mean), however, increases the probability of food security by only 0.4% 
in the Eastern but 13% in the Upper-East region. Households who own sheep 
and goats in the Upper-East region are more likely to be food secure. This is 
not surprising because, during the lean season, the sale of livestock becomes 
very important in those villages. Finally, the transactions cost variable shows 
the expected negative association with food security in the Upper-East region 
villages, suggesting that the higher the transactions cost, the less likely it is for 
households to be food secure.
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Conclusions and Policy Implications

Using panel data from eight villages in two distinct agro-ecological zones in 
Ghana this study has examined whether or not rural households seek food secu-
rity insurance through production of their own staples as a priority before diver-
sifying into the production of non-staples. Since transactions cost has been 
noted as an important reason for which rural households may choose the 
self-sufficiency strategy, we have explored the role road infrastructure and 
institutions play in this relationship. Secondly the study has estimated the deter-
minants of household food security in order to verify if the allocation of resources 
to the production of non-staples hurts or enhances rural household food security.
The results suggest that geographic location is important in the determination 
of the nature of the relationships. Overall, households in the study villages 
(particularly in the Eastern region) are more likely to allocate resources to the 
production of non-staples when household food requirements are met. Even 
though, by rural African standards, roads linking the villages are fairly good, we 
find some evidence that transactions cost significantly influences this relation-
ship. Institutions (regular contact with agricultural extension and FBO member-
ship) significantly reduce the need for self-sufficiency in staples and increase the 
probability of resource allocation to the production of non-staples. This is con-
sistent with the literature, suggesting that the development of both ‘hard’ and 
‘soft’ infrastructure are necessary for diversification into self-sufficiency (Goletti, 
1999; Govereh and Jayne, 2003). This may be because regular access to agri-
cultural extension advice and FBO membership are likely to increase staples 
crop productivity through technology adoption, which increases the ability of 
the household to meet its food requirements. Other important determinants of 
self-sufficiency crop production are adult-equivalent labour resource, depend-
ency ratio and wealth indicators.

Two hypotheses were advanced regarding the second research issue. 
Overall, we found no evidence that the allocation of resources to non-staple 
production hurts or enhances household food security. In the Eastern region, 
however, there are significant synergies; the allocation of resources to non-
staples had a positive and significant effect on food security. The second 
hypothesis, that a more diverse crop portfolio enhanced household food secu-
rity, was inconclusive. The sign of the coefficient was positive but not statisti-
cally significant. Even though all households had diverse crop portfolios, a more 
diverse crop portfolio is not associated with a higher probability of being food 
secure. Other important predictors of rural household food security in the 
entire sample estimates include age, education, household composition, wealth, 
remittance income and other non-farm sources of income.

In order to speed up poverty reduction in rural Ghana through income growth, 
there would be the need for farmers to participate more in both staple and non-
staple (‘high-value crop’) markets. But this would not just happen. It would be 
conditioned on, among other things, increased staple crop productivity. This is 
because, as productivity of staples increases, households are more likely be food 
secure, which is important for both staple crop market participation and the 
allocation of resources to the production of non-staples for the growing urban 
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markets. A policy approach that aims at increasing staple crop productivity is 
likely to have two effects: first, household food security would be enhanced and, 
second, households would then allocate more resources towards the production 
of ‘high-value’ crops to increase household income and reduce rural poverty.
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postgraduate levels, and their deployment down to sub-location level. The 
government also made substantial investments in support of institutions such 
as the National Cereals and Produce Board (NCPB), Agricultural Development 
Corporation (ADC), Agricultural Finance Corporation (AFC), Kenya Tea 
Development Authority and other commodity parastatals. In 1983, the gov-
ernment investment in the agricultural sector amounted to 13% of the national 
budget. As a result of all the above actions, the agricultural sector recorded 
high annual agricultural GDP (agGDP) growth rates, averaging approximately 
4% between 1964 and 1986.

Rapid growth of agricultural exports was a particularly dynamic compo-
nent of the rise in GDP and of the growth of farm cash income among Kenya’s 
small-scale farmers. In 1954 the impressive expansion of export crops by 
Kenya’s smallholders began with the launching of ‘A Plan to Intensify the 
Development of African Agriculture in Kenya’, commonly referred to as the 
Swynnerton plan. The plan was aimed at giving farmers security of tenure and 
incentives to improve their farm holding or layouts that would maintain soil 
fertility, avoid soil erosion and achieve a dramatic increase in farm incomes. 
This worked very well in favour of agricultural growth.

The other sources of agricultural growth during this period included area 
expansion, expansion of cash crops and dairy, adoption of high-yielding crop 
varieties and livestock breeds, availability of affordable credit and inputs, effec-
tive state and commodity extension, and favourable commodity prices, both 
internal and external. Generally, the considerable dynamism in Kenya’s 
agricultural sector during the period 1963–1985 can largely be attributed to 
a relatively favourable policy environment. That environment and the associated 
continuity of policy and institutions from the colonial regime had positive effects 
on all of the six ‘I’s. The principal shortcoming was the contrast between the 
impressive growth of output and farm cash incomes in the high-potential areas 
and much more limited progress in the areas of medium and low potential.

The impressive performance of Kenya’s agriculture was sustained up to 
the mid-1980s, when the structural adjustment programmes (SAPs) were 
implemented, after which a downturn was experienced. The next section gives 
an overview on how the donor-instigated SAP had a negative impact on the six 
‘I’s and on agricultural intensification in Kenya.

Agriculture Sector Performance during the 1986–2002 Period: 
a Brief Overview of the Conditions that Hindered Sustained 
Agricultural Productivity

The gains in agricultural performance achieved in the period 1963–1985 were 
lost with the implementation of the SAPs. The reform programmes in the 
agricultural sector were part of the wider structural adjustment programmes. 
The impact of the SAPs on input use and productivity growth in Kenya was 
negative. Fertilizer prices rose in response to subsidy removal and depreciation 
of the Kenyan shilling. Meanwhile, fertilizer crop price ratios increased, particularly
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for non-tradable crops such as maize. As a result fertilizer use declined, espe-
cially for maize. Access to credit for input use declined because state-sponsored 
credit systems through the AFC collapsed. The private sector was not able to 
provide input credit to farmers due to its inability to enforce loan repayments. 
Access to extension services substantially declined because the government cut 
public expenditures in the agricultural sector from 13% in 1983 to 3% in 2000 
(Kenya, 2003).

A study by Oluoch-Kosura and Karugia (2005) shows that the initial prom-
ise in maize yield growth was not sustained and from the mid-1980s yields 
declined. While climatic factors, such as incidences of drought, may have con-
tributed to yield decline, there is overwhelming evidence that policy- and 
institutional-related factors stand out as the major reasons for not sustaining the 
increases witnessed in the 1960s and 1970s.

Weak institutional support for agriculture, policy failures, low levels of 
adoption of improved technologies and poor infrastructure were identified as 
the major constraints to agricultural intensification in the SAP and post-SAP 
period (Oluoch-Kosura and Karugia, 2005). The factors related to weak insti-
tutional support for agriculture included small allocation and declining govern-
ment expenditure in the sector. It was observed that only about 40% of the 
government’s expenditure on the agricultural sector was spent on agricultural 
research and market information, animal health services, crop protection, seed 
inspection, mechanization services and farm planting services, while about 
60% was spent on recurrent expenditure. Other weak institutional support for 
agriculture documented by Oluoch-Kosura and Karugia (2005) since the intro-
duction of SAPs includes weaknesses in research and extension, weak agricul-
tural credit schemes and liquidity constraints which limited demand for key 
productivity-enhancing inputs.

A number of policy failures, especially in the maize subsector, contrib-
uted to a decline in agricultural productivity. Policies on maize production, 
pricing and marketing have been major concerns for the government of 
Kenya. These policies ranged from government controls on maize produc-
tion, pricing and marketing up to 1994, when the current policy of liberalized 
markets was enacted. The liberalization policies were not properly sequenced 
and coordinated, and as a result it had adverse effects on the subsector.

Low levels of adoption of improved technologies have also been cited as a 
contributory factor to declining agricultural productivity, especially during the 
SAP and post-SAP periods (Karugia, 2003). Farmers adopted parts of the 
technology packages introduced in Kenya in the late 1960s and early 1970s 
but missed out on the synergies to be derived from the use of these technology 
packages. During the era of SAPs, input use among farmers, particularly small-
holders, was low and declining due to withdrawal of subsidies and high prices 
occasioned by the depreciation of the Kenyan shilling, among other factors 
(Oluoch-Kosura and Karugia, 2005).

During the era of SAPs many poor smallholders could not access markets, 
due to poor infrastructure, among other factors. Roads deteriorated to the 
extent that it became a hindrance to growth. The infrastructure was character-
ized by the poor state of the road network, unreliable and costly electricity, 
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inadequate housing and poor quality of water supply, poor telecommunications 
and an inadequate information and communication technology (ICT) infrastruc-
ture. Karugia et al. (2003) noted that infrastructural constraints (including stor-
age facilities, market centres, financial institutions, market information and 
transport infrastructure) have impeded efficient marketing of maize in Kenya.

The period 1986–2002 saw the reversal of all the favourable attributes for 
agricultural development generally and for the six ‘I’s in particular, leading to a 
dismal performance of the sector. During this period politics took centre stage 
and resources were diverted from the key sectors of the economy for political 
survival, to the detriment of sound development policies. Other factors that 
impacted negatively on agricultural growth and intensification included: mis-
management of farmer support institutions, e.g. Kenya Farmers Association, 
Kenya Cooperative Creameries, ADC, AFC; dumping of agricultural commod-
ities in the local markets, which acted as a disincentive for farmers to produce 
more; suspension of the international coffee agreement; depreciation of the 
Kenyan shilling, which resulted in large increases in the cost of imported inputs; 
withholding of donor funds over disagreements on democracy, governance and 
accountability; implementation of SAPs without proper planning; and a decline 
in budgetary allocation to the agricultural sector (Kenya, 2003). However, as 
demonstrated in the next section, the government implemented a number of 
initiatives which led to the revitalization of agriculture.

Agriculture Sector Performance during the 2003–2007 Period: 
Interventions Leading to Revitalization of Agriculture

The implementation of SAPs in the 1980s and 1990s had negative impacts on 
markets and prices, which led to declining production of major food crops as 
well as some cash crops. As a result, food security and household incomes were 
declining. Significant progress in reversing the trend was made by the govern-
ment between 2003 and 2007 through agricultural revitalization. Increased 
maize and rice production was achieved; national GDP and agricultural GDP 
grew during the period; and poverty declined from 56% in 2003 to 46% in 
2006. During this period, Kenya’s agricultural productivity, as compared with 
a number of African countries, performed better, as shown in Table 9.1.

The share of resource allocation to the agricultural sector, which had 
declined over the years, especially during the SAP era, was improved and the 
trend was reversed in response to the government’s renewed realization regard-
ing the importance of agriculture for economic growth and the need to adhere 
to the African heads of state and governments, Maputo declaration of increas-
ing the budget allocation to agriculture to at least 10% of the total government 
budget by 2010. Although 10% allocation has not yet been achieved, there is 
an increase in total budget allocation compared to the 1990s. The proportion 
of government expenditure in the agriculture sector increased from about 4% 
in the 1990s to more than 5.6% in the year 2003. Similarly, there has been a 
shift in resource allocation at the Ministry of Agriculture from the previously 
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huge recurrent expenditure and less for development expenditure. Although 
a substantial amount still went to recurrent expenditure, the trend changed, as 
shown in Table 9.2. This has allowed the government to undertake and  provide
agricultural research and extension, animal health services, crop protection, 
seed inspection, mechanization services and farm planning services.

From 2002, the Ministry of Agriculture has also focused much of its budget 
allocation towards priority programmes that will ensure higher returns to invest-
ments. For example, during the 2008/09 financial year about 50% of the 
budgetary allocation made to the agricultural sector ministries was allocated to 
development activities, targeting projects and programmes in research, exten-
sion, training, value addition and development of market infrastructure, among 
other essential services. The importance of these services is that they help 
farmers enhance their agricultural productivity by providing them with important
information, such as patterns in crop prices, new seed varieties, crop manage-
ment and marketing, and therefore increasing farmers’ ability to optimize the 
use of their resources. Extension services also create awareness of existing 
technologies, which generates effective demand by providing a critical signal to 
input distribution systems (Kenya, 2005).

Table 9.1. Comparison of Kenya’s agricultural productivity with other countries 
(1997–2007). (Adapted from: Kibaara et al., 2008.)

Commodity

Productivity

Kenya Other countries

Maize yield (bags/acre)   9 Uganda   7
Tanzania   4
South Africa  13
Malawi   7
Argentina  31

Coffee yield (kg/acre) 
of green coffee

 214 Brazil  345
Columbia  436
Uganda  213

Sugarcane yield (t/acre)  25 Egypt  40
Malawi  43
Sudan  42

Tea yield (kg/acre) 
of green tea

4507 Malawi 3523
India 2774
Uganda 2601
Tanzania 2348
China 1369

Milk yield (kg/cow) per year 1371 Argentina 4773
South Africa 3093
Malawi  461
Uganda  331
Lesotho  245
Tanzania  173
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Table 9.2. Expenditure by three agricultural sector ministries in Kenya (Kshs million). (Adapted from: Kenya 2004, 2006, 2008.)

Actual Projected

2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09

Recurrent 5,438 5,485 5,869 6,404 6,236  8,304 10,497 11,096 11,997
Development 1,652 1,052 1,202 2,858 2,721  4,555  6,522  9,712 11,655
Total 7,090 6,537 7,071 9,262 8,957 12,859 17,019 20,808 23,652
Recurrent as % total   76.7   83.9  83.0   69.1   69.9    64.6    61.7    53.3    50.7
Agriculture as % 

total GoK 
expenditure

   4.2    3.8    3.8    3.6    2.9    3.7     4.4     4.8     5.2

Agriculture as % 
total GDP

   0.8    0.7    0.7    0.7    0.6    0.8     1.0     1.1     1.2
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The other set of policies that has brought changes to extension service 
delivery comprises the National Agricultural Extension Policy, the National 
Agricultural and Livestock Extension Programme and the National Agricultural 
Sector Extension Policy, which emphasize commercialization and privatiza-
tion of services. These policy changes have altered the previous role played 
by the government by introducing a multitude of actors, among them the 
private sector, non-governmental organizations (NGOs), community-based 
organizations, faith-based organizations and civil society players (Kenya, 
2005). They offer working examples of public–private–community partner-
ship arrangements, which should be encouraged countrywide. The changes 
have several implications on how extension is managed, the approaches and 
methods used and coordination and linkage of key stakeholders, as well as 
financing of extension service in the country. In addition, since such players 
have their geographic preferences, there are incidences where some areas 
are preferred or draw more attention than others, bringing in disparities in 
geographical representation. Moreover, use of different approaches to exten-
sion management by some actors may sometimes result in contradictory mes-
sages to the clientele and in others duplication of efforts and wastage of 
resources. Nevertheless, if well organized, the entry of multiple extension 
service providers as a result of policy reforms has the potential of creating 
complementary synergies among collaborators and thereby leading to better 
services to the clientele.

Karugia (2003), in a study in Nyeri and Kakamega districts, found that 
extension services were absent in most villages, and where they were available, 
they were often provided irregularly. Another study by Karugia and Wambugu 
(2008) in the same districts found that, in all the surveyed villages, extension 
services are currently available to the farmers, provided by government agen-
cies (Ministry of Agriculture). Although extension services are available in all the 
sampled villages, the service does not cover all the farmers. In one of the vil-
lages, the key informants reported that extension services target certain cate-
gories of villagers, mainly the progressive farmers. This may explain why only 
43% and 34% of the sampled farmers had received extension services from the 
government and NGOs respectively. Information from the Ministry of 
Agriculture, Department of Extension service revealed that although there is 
emphasis on commercializing and privatizing extension services in Kenya, the 
government will continue offering free extension service for food crop produc-
tion. However, cost recovery strategies are exercised for cash crops and large-
scale farming. It also became evident that since most large-scale farmers have 
close association with certain companies where they sell their produce, they 
are able to acquire extension service through such companies. This implies that 
most of the extension service provided by the government goes to small-scale 
farmers who produce for subsistence.

The fiscal policy reforms had serious impacts on budgetary allocation for 
rural infrastructure development. Spencer and Badiane (1994) noted that rural 
infrastructure, comprising rural roads, markets, irrigation systems, water sup-
ply, and health and educational facilities, is basic to quality of life in rural areas, 
in addition to being an important facilitator of economic development. It is also 
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central to agricultural intensification. The deplorable condition of the roads was 
acknowledged by the government as a major hindrance towards achieving the 
desired economic progress. This led to concerted efforts to solicit funds from 
various donor agencies for repairing existing roads and developing new ones. 
A substantial amount of money was spent in developing new roads as well as 
maintaining and repairing existing ones. For instance, there was a tremendous 
increase in budgetary allocation, from Kshs 8.62 billion in 2002 to Kshs 51.18 
billion in 2007 (Kenya, 2008). Confirming the situation, Karugia and Wambugu 
(2008) showed that all the sampled villages had regular public transport, with 
all of them being serviced more than once a day. Although the villages are fairly 
well served by road infrastructure, the state of infrastructure in Kenya is still 
poor and inadequate, leading to increased cost of transport. High transport 
costs act as a disincentive for small-scale farmers to commercialize. Provision 
of adequate road infrastructure is essential for integration and agricultural 
development.

Historically, inadequate rainfall has been one of the main limiting factors in 
African agriculture. Given that some sampled villages reported below-average 
rainfall conditions (Karugia and Wambugu, 2008), there is need to devise alter-
native means of enhancing water availability, such as irrigation and rainwater 
harvesting. Irrigation and water harvesting hold some promise for enhancing 
agricultural productivity and intensification in Africa.

Although irrigation investments are a basic component of agricultural 
intensification, most of the smallholder farmers have not invested in irrigation. 
Karugia and Wambugu (2008) found that irrigation is practised on maize, 
where farmers irrigated on at least one-half of the portion planted to maize. 
Irrigation of maize has enabled 74% of the farmers practising it to harvest more 
than one maize crop per year, after which the land is used to grow other food 
crops. Although the number of farmers practising irrigation increased from 5% 
in 2002 to 14% in 2008 (Karugia and Wambugu, 2008), there is potential for 
irrigation expansion, which is far from utilized. Investments in irrigation were a 
basic component of the Asian Green Revolution (Jirström, 2005). It is this 
underutilized potential that holds some promise for the future in Kenya, given 
its possibly greater need for irrigation due to serious problems of erratic and 
inadequate rainfall, high evapo-transpiration and climate change. The slight 
increase in irrigated land was attributed to associations of small-scale farmers 
constructing water-control devices and judiciously managing them.

In addition to irrigation, agriculture credit is also central to agricultural 
intensification. The deteriorating economic situation in the 1990s after the 
implementation of SAPs hampered the government’s role in providing agricul-
tural credit. Public institutions like the AFC were rendered ineffective, a situa-
tion that reduced farmers’ access to agricultural loans. In other instances, loans 
for agricultural activities were unavailable and farmers could not purchase the 
necessary inputs for production. This could partly explain the declining agricul-
tural production recorded in the 1990s. However, there have been efforts to 
revive such institutions and to provide credit to farmers. Moreover, as stated in 
the poverty reduction strategy paper (IMF, 2005), the government has shown 
concern in investigating and selecting options that would enhance the financial 
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credit market for small agricultural borrowers and ensuring that the rural Savings 
and Credit Cooperatives (SACCOs) play a major role in mobilizing savings for 
onward lending to their member farmers. This will supplement agricultural 
credit facilities provided by agricultural companies and other microfinance insti-
tutions supporting agriculture.

A study in Nyeri and Kakamega districts by Karugia and Wambugu (2008) 
found that in all the surveyed villages farmers had opportunities to obtain credit. 
A number of institutions extend credit to the farmers, mainly the SACCOs, 
microcredit institutions and rotation savings clubs/self-help groups (Rotating 
Savings and Credit Associations). About 60% of the respondents reported that 
they were able to obtain credit, an improvement since 2002, when only 35% 
of the farmers could access credit facilities. Further, the study revealed that 
farmers had access to credit for staple food production. Land title deeds, cattle 
and household assets were reported to be the most important collateral required 
to obtain credit for staple food production.

Credit has been found to be one of the institutional factors that affect agri-
cultural intensification, since liquidity constraints limit demand for key produc-
tivity-enhancing inputs. Availability of credit may explain why there was an 
increase in the number of farmers using the various technologies in 2008 com-
pared to 2002 (Karugia and Wambugu, 2008). A good example is the propor-
tion of farmers growing hybrid maize varieties, which reportedly increased 
from 75.3% in 2002 to 86.6% in 2008. Similarly, the increased adoption of 
other technologies (Table 9.3) is a good indicator that farmers are intensifying 
their agricultural practices.

Agricultural subsidies in the form of fertilizers, certified seeds, agricultural 
credit, etc. are important incentives for enhanced agricultural productivity. 
Although Kenya, like most other countries, had removed agricultural subsidies 
during the SAP period, the government reinstated fertilizer and agricultural 

Table 9.3. Technologies used by the farmers (% of the respondents reporting). 
(Adapted from: Karugia and Wambugu, 2008.)

Technology

Maize Cassava Sorghum

2008 2002 2008 2002 2008 2002

Pesticide 27.7  6.0 0.1    0 0.7 0.3
Crop rotation 54.0 48.0 5.8 0.7 6.0 1.3
Intercropping with 

N-fixing crops
88.0  6.3 2.8 5.7 0.7

Animal manure 91.3 80.7 6.5 0.3 6.7 0.7
Manure/compost/residue 

incorporation
78.7 50.3 5.8 1.3 4.7 1.0

Agro-forestry 66.7 2.5 3.3
Traditional varieties  9.6 21.7 2.0 7.6 2.3
Improved varieties  3.3  1.0 1.0 0.3 0
Hybrid varieties 86.6 75.3    0 1.0 0
Irrigation 14.0  5.0 0.0    0 0.0 0
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subsidies during the post-2002 period. This policy reversal has played a great 
role in revitalizing agriculture, since the farmers have easy access to this 
productivity-enhancing input.

The trend in the proportion of smallholder households using fertilizer on 
maize has been upward in both Kakamega and Nyeri, as shown in Fig. 9.5. The 
increasing trend in fertilizer use points to greater access and affordability, which 
are important aspects in agricultural intensification among smallholder farmers.

An important indicator of intensification is the degree of commercializa-
tion, and with the advent of market liberalization, various forms of production 
and marketing innovations, including contract farming for certain crops, have 
emerged in Kenya. Through the terms of contract, there is specification on 
how much produce the contractor will buy and at what price; and normally the 
contractor provides credit inputs and technical advice to enhance production. 
While this has been common in Kenya, especially for seeds, sugarcane, tobacco 
and horticultural crops, it is limited in the case of maize.

Karugia and Wambugu (2008) reported the presence of contract farming and 
out-grower schemes which only targeted non-food cash crops and horticultural 
crops. This form of marketing was also available in 2002 and is probably the rea-
son why the proportion of farmers growing cash crops had not changed between 
2002 and 2007. The companies also provided a number of services and inputs to 
the contracted farmers, which included provision of seeds, fertilizers, pesticides, 
quality control and confirmation of standards, land fumigation and preparation. 
The proportion of the farmers engaged in contract farming ranged from 3% in 
Ekero to 98% in Thegenge/Gatondo village. The difference in participation in 
contract farming can be attributed to distance from the villages to major urban 
centres, which are major consuming areas, and export routes, e.g. airports.

Although the proportion of farmers selling food staples increased between 
2002 and 2007, it has remained very low, with most of the produce being sold 
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mainly at the farm gate and village markets (Table 9.4). Selling through brokers 
and middlemen was also dominant in some villages. Maize is the only crop 
which is sold to the state marketing board and other markets. The increased 
commercialization of food staples is an indicator of intensification.

The CDF is another recent innovation, in which grass-roots people (con-
stituents) identify their development priorities, which are then funded. The CDF 
has been instrumental in rehabilitating and improving the rural agricultural 
infrastructure (access roads, cattle dips, building of bridges, sinking boreholes, 
rural electrification, etc.). This has led to increased agricultural productivity and 
commercialization.

Table 9.5 summarizes the impact of the six ‘I’s on agricultural development 
for each of the periods discussed in this paper. The table shows how a change 
in the ‘I’s affect agricultural productivity, degree of commercialization, poverty 
reduction and the contributions of agriculture to the GDP.

Prospects for Sustained Intensification into the Future: 
Some Predictions/Likely Scenarios

Although progress was made by the government between 2003 and 2007 
towards increasing agricultural production, reducing poverty and improving 
national and agricultural GDP, the December 2007 post-election violence 
poses a major challenge. GDP plummeted from a high of 7% in 2007 to a low 
of 1.7% in 2008, while the percentage growth of agriculture GDP dropped 
substantially, from 2.3% to −5.1%, as shown in Fig. 9.6. This scenario at 
national level was also mirrored at household level, where agricultural production 
also declined.

This is because many farming households have been displaced and/or their 
property and investments destroyed. Food crops (harvested and those in fields)
through which they could have generated incomes were destroyed. The most
tragic thing is that some of the most affected regions are the prime maize- 
producing zones, which implies that it will take time before meaningful production 
can be attained. Since December 2007 economic activities and farm production 
have declined tremendously, leading to skyrocketing food prices and inflation. 
More so, incomes and food sufficiency, at both household and country level, 
have been severely compromised. Equally, education and health services have 
been grossly interrupted through the destruction of service facilities or challenges 

Table 9.4. Main marketing outlets for food staples (% of farmers selling). 
(Adapted from: Karugia and Wambugu, 2008.)

Maize Cassava Sorghum

Farm gate 14.3 1.3 0
Village market 10.3 0.7 0.3
Market outside the village  4.3 0.3 0
State marketing board  0.3 0 0
Others 1.3 0 0
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Table 9.5. Summary of the impact of the six ‘I’s on agricultural intensification.

Variable

Period 1963–1985 Period 1986–2002      Period 2003–2007

Status – brief 
description Outcome

Status – brief 
description Outcome

Status – brief 
description Outcome

Innovations Institutional 
innovations

Growth of per 
capita GDP and 
AgGDP

Increased agricul-
tural exports

Contract farming 
(targeting large 
farms)

Small-scale
farmers 
neglected
– low yields

CDF
Public–private 

partnerships

Increased yields
Increased

commercializa-
tion

Inputs Input price 
subsidization

Wide distribution 
of inputs

Subsidized credit

Intensification of 
African 
agriculture

Enhanced food 
security

Increased maize 
yields

High input costs
Low level 

of input use
Removal of input 

subsidies

Low yields
Low 

commerciali-
zation

Increased
poverty 
levels

Increased use 
of agricultural 
inputs

Restoration of 
agricultural 
subsidies

Growth in GDP and 
AgGDP

Increased maize 
yields

Increased
commercialization

Reduction in 
poverty

Information Increased budgetary 
allocation to agriculture

Expansion of 
agricultural extension

Increased maize 
yields

Low budgetary 
allocation to 
agriculture

Reduced yields
Decline in 

agricultural 
GDP

Decline in 
agricultural 
exports

Increased budget-
ary allocation to 
agriculture

Increased exten-
sion officers

Increased use of 
mobile phones

Increased yields
Increased

commercialization

Infrastructure Provision of 
marketing infrastructure

Establishment 
of irrigation 
infrastructure

Increased investments 
to improve roads

Increased
commercializa-
tion

Dilapidated roads
Unreliable and costly 

electricity
Inadequate ICT 

infrastructure
Collapse of irrigation 

infrastructure

Low yields
Low 

commerciali-
zation

Repair of roads 
and
development of 
new ones

Revival of irrigation 
infrastructure

Increased yields
Increased

commercialization
Enhanced food 

security

Continued
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Table 9.5. Continued.

Variable

Period 1963–1985 Period 1986–2002 Period 2003–2007

Status – brief 
description Outcome

Status – brief 
description Outcome

Status – brief 
description

Outcome

Institutions Establishment of 
agricultural institutions

Increased yields Collapse of 
agricultural 
institutions

Low yields
Low 

commerciali-
zation

Revival of credit, 
marketing and 
research
institutions

Increased yields
Enhanced food 

security
Enhanced

commercialization
Incentives Provision of funds for 

purchase of land from 
settlers

Establishment of 
settlement schemes

Knowledge and research 
inherited from the 
colonial government 
Ready market outlets

Increased exports Mismanagement of 
farmers’ support 
institutions

Dumping of cheap 
imported agricultural 
commodities

Implementation 
of SAPs

Low yields
Low 

commerciali-
zation

Provision of 
extension 
services

Provision of credit, 
marketing and 
research
facilities

Improved yields
Enhanced food 

security
Enhanced

commercialization
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posed to access to such services. Those living in camps face the challenge of 
disease incidences due to lack of proper hygiene and nutrition, thereby compro-
mising their safety and welfare. Since it might take time for such households to 
resettle back on their farms and engage in sufficient production, this has serious 
implications on the realization of MDGs. There is, therefore, need for vigorous 
measures to alleviate the situation by supporting the affected households to 
resettle and engage in economic activities.

The high cost of food is expected to get worse, due to poor weather, politi-
cal indecision, destruction of the main water towers, high oil and electricity 
prices and the global downturn. The drought of 2009 has caused crop failures 
in many parts of the country and water levels in power generating dams have 
drastically dropped. A power-rationing programme is likely to push more 
Kenyans out of jobs. The government programme, initiated in 2008, to pro-
vide subsidized maize to cushion the poor was a failure after the NCPB ran out 
of subsidized maize. Rice, which is considered the second staple food after 
maize, is in short supply owing to an acute water shortage. The effect of bad 
weather and migration following the post-election chaos are expected to con-
tinue to be felt in terms of food shortages and losses in income until the govern-
ment provides incentives to small-scale farmers.

Conclusion: Lessons for Sustainable Agricultural 
Intensification in Africa

A number of lessons can be learnt from the agricultural performance in Kenya 
from independence to the present if Africa, which missed out on the Green 
Revolution, is to intensify her agricultural practices. From 1963 to the mid-
1980s Kenya intensified her agricultural practices, on account of the legacy 
she inherited from the colonial era. Also intensification was closely associated 

Fig. 9.6. Growth rates for total GDP and agricultural GDP. (Adapted from: Kenya, 
2002–2008.)
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with the six ‘I’s, which all worked in favour of Kenya, especially in the high-
potential areas. Investment in research, adoption of improved crop varieties, 
adoption of inorganic fertilizers and good agronomic practices all worked in 
favour of agricultural intensification. Area expansion and the smooth transfer 
of land from the Europeans to Africans, coupled with diversification towards 
high-value crops, such as horticultural crops and dairy farming, also contributed 
to agricultural intensification.

However, the gains made towards agricultural intensification were not sus-
tained in the period 1986–2002.This is largely attributed to the negative 
impacts of the donor-instigated SAPs. These negative impacts relate to erosion 
of functional institutions and incentives, macroeconomic imbalance, declining 
investment in research and in agriculture generally, and in social capital. A poor 
infrastructure and information network also worked against agricultural intensi-
fication in Kenya during this period. Innovative institutions that had worked 
very well for the country were eroded through mismanagement and lack of 
transparency and accountability.

To arrest the declining trend, Kenya revitalized its agriculture after the 
inauguration of a new government, which lasted between 2003 and 2007. 
The government realized the failures of the previous regime and adopted meas-
ures, especially in extension service provision, credit provision, infrastructural 
development and budgetary allocation to the agricultural sector. The new gov-
ernment revitalized agricultural institutions that had hitherto become moribund. 
Irrigation schemes were resuscitated and the government launched the National 
Economic Stimulus Project on Food Production under Irrigation for Kenya. 
The project was a new paradigm and impetus toward irrigated agriculture in 
the country. The specific objectives of this project are to develop irrigation 
infrastructure, increase area under irrigation, produce more food and create 
employment for more people. While such efforts yielded progress, there is a 
need for concerted effort in policy formulation to address gender issues in agri-
cultural production, contract farming and measures to correct market distor-
tions, in order to intensify crop production for poverty reduction and food 
security.

The outcomes of macroeconomic policies also pose major challenges to 
the realization of the MDGs. Although the post-2002 government interventions
in agriculture and the general economy have shown that progress could be 
made by correcting some of the policy failures and thereby accelerating the 
realization of the MDGs, the December 2007 post-election violence poses 
major challenges. These challenges pertain to implementing measures to sup-
port displaced households to resettle and resume agricultural production, and 
ensuring that existing policy failures are dealt with in order to accelerate 
agricultural production as a step towards realizing the MDGs.
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Zambia is committed to contributing towards meeting the Millennium 
Development Goals (MDGs). According to the 2005 MDG report, halving the 
proportion of people living in extreme poverty and suffering from hunger is 
one of the targets perceived as likely to be achieved by 2015. It is in this vein 
that the government has embraced the Zambia Human Development Report
(UNDP and GRZ, 2003) and its focus on the reduction of poverty and hunger 
as the first step towards the fulfilment of the MDGs. At the national level, 
Zambia has articulated its long-term development objectives in the National 
Vision 2030. This vision identifies a number of developmental goals, which 
include reduction of hunger and poverty. Together, these goals call for policies 
that accelerate and sustain economic growth while enabling the poor to partici-
pate in the growth process. Furthermore, Zambia is a signatory of the Maputo 
Declaration. Based on the view that enhanced agricultural performance has the 
potential for broad-based poverty reduction, African leaders, through the New 
Partnership for Africa’s Development (NEPAD) initiative, have increasingly 
underlined the importance of accelerating agricultural growth in Africa (NEPAD, 
2005). Furthermore, recognizing the need for public investments to enable 
agricultural growth, the heads of state agreed to increase their budgetary alloca-
tions for agriculture to 10% of total outlays by 2008. In view of the above, the 
share of the total national budget allocated to the agricultural sector has been 
on an increase since 2002 (see Fig. 10.1).

However, despite the increase in agricultural budget, the quality of spend-
ing matters, as spending in some areas always proves more productive than 
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others (Haggblade, 2007). As the ACF/FSRP (2009) budget review for 2009 
shows, currently the single largest line item in Zambia’s agricultural budget is 
fertilizer subsidies to individual farmers (Table 10.1).

This is despite the fact that the agricultural input and output markets have 
been liberalized, with the main thrust of policy being economic liberalization 
and market reforms. This has entailed decontrol of prices and market liberaliza-
tion for both inputs and outputs. The policy emphasizes government with-
drawal from direct involvement in agricultural output marketing and input 
supply, freeing prices, removing subsidies, privatizing government companies, 
leasing out public storage facilities to the private sector and overall removal of 
constraints and distortions to domestic and international trade in farm prod-
ucts. Under this policy framework, it is envisaged that the role of government 
is confined to policy formulation, legislation and development of support serv-
ices such as market information, extension and research services, and infra-
structural development. While some positive developments, such as increased 
out-grower schemes and contract farming, crop diversification and changes in 
land management strategies, have been recorded since liberalization, the pri-
vate sector has, however, remained constrained in providing input and output 
marketing services. In response to the above, the government designed the 
Fertilizer Support Programme (FSP) (GRZ and MACO, 2009).

Under the current agricultural policies, the government’s approach has 
three components: (i) public production of fertilizers; (ii) distribution of free 
fertilizer through the Food Security Pack Program; and (iii) a 50% (50/50) seed 
and fertilizer subsidy for hybrid maize production (Jorgensen and Loudjeva, 
2005). The government has also been active in output markets through the 
Food Reserve Agency (FRA). Initially the role of the FRA was specifically to 
maintain strategic food reserves, but additional roles have since been added, 
especially those of assisting small-scale farmers to sell their maize, as well as price 
setting on behalf of government. Analyses of these government programmes
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Fig. 10.1. Share of the national budget allocated to agriculture. (Adapted from: 
ACF/FSRP, 2009.)
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(Jorgensen and Loudjeva, 2005; Haggblade, 2007; Minde et al., 2008) show 
that fertilizer programmes have limited the private sector’s response to the 
liberalization reforms, in terms of new entry and investment. The government’s 
distribution of large quantities of poorly targeted fertilizer on loan with recur-
rently high default rates has undercut private firms’ ability to distribute fertilizer 
commercially. Likewise, government’s participation in the output markets has 
also undermined the private sector’s ability to participate.

This paper reviews the operations of the FSP at the macro level to assess 
its effects on the nation’s ability to contribute towards the global goal of attain-
ing MDG 1 as well as the national goal of reducing hunger and poverty, as 
outlined in the Fifth National Development Plan (FNDP). The paper also uses 
household-level data from the Afrint I and II surveys (Wamulume, 2003, 2009), 
conducted by the Institute of Economic and Social Research (INESOR) to assess 
micro- and macro-level changes in agricultural productivity, market access, 
input usage and cropping patterns. The purpose is to analyse both macro-level 
and micro-level processes unfolding on food and non-food production and pro-
ductivity initiatives. This will add to the current literature under Afrint I studies 
(Djurfeldt et. al., 2005).

Methodology

Scope

As in Afrint (INESOR, 2003 Zambia micro report, unpublished), Mkushi and 
Mazabuka districts were again (for Afrint II) part of the regional sampling 
frame in the micro-level part of the study. The 2002 survey was treated 
as a baseline and as much as possible the same households interviewed in 
2002 were re- interviewed in 2007. This selection of district (regional) cases 
was linked to the group of regions located in what we may depict as the 

Table 10.1. Resource percentage allocations within agriculture, 2009 budget. 
(Adapted from: ACF/FSRP, 2009.)

Item %

Ministry’s expenditures including capital expenditure  4
Personal emoluments 10
Recurrent departmental charges 13
Poverty reduction programmes (FSP, FRA and others)a 45
Agriculture development programmesb 13
Allocation to other ministries 15

aUnder the Poverty Reduction Program in 2009, 76% was dedicated to the Fertilizer Support 
Program, 17% to the Food Reserve Agency and only 7% to the remaining programmes, 
such as livestock development, animal disease control and irrigation development.
bThe Agricultural Development Programs comprise the Agricultural Support Program 
and Smallholder Enterprise and Marketing Program.
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‘maize belt’ (see Byerlee and Heisey, 1996). The choice of Mkushi in Central 
Province and Mazabuka in Southern Province was not random but purposive, 
to ensure sufficient variation in factors assumed to be crucial for agriculture 
development. Mazabuka and Mkushi districts are sufficiently large so as to 
contain the prescribed variation of villages along the ‘agricultural dynamism’ 
continuum and sufficiently small not to present overwhelming difficulties when 
it came to survey logistics, costs and time frames.

Methods of data collection

A total of 423 households were interviewed. The macro-level study aimed at 
clarifying the overall environment in which private entrepreneurs and farmers 
make their plans and investment decisions and how this environment is shaped 
by government’s action or inaction. The study was therefore based on secondary 
sources and interviews with key respondents. In addition, country-level analysis 
of agricultural intensification, i.e. crop yields and crop production and drivers 
behind contemporary trends analysis, was undertaken by the macro study.

Data analysis

Both qualitative and quantitative analysis methods were used in analysing the 
primary and secondary data. For quantitative analysis, the Statistical Package 
for Social Sciences (SPSS) was used. This was used to generate descriptive 
statistics such as frequencies, as well as t-tests for comparison of means between 
the two time periods in the Afrint I and II data sets (INESOR, 2003 Zambia 
micro report, unpublished). Multiple regression analysis was also used to iden-
tify the various factors that contributed towards increased yields during these 
two periods.

Research Findings

Macro-level analysis

At the macro level, the impact of fertilizer subsidies under the FSP in Zambia has 
also been analysed by various authors (CSPR, 2005; Govereh et al., 2006; 
Minde et al., 2008). The general conclusion has been that although the 
programme has increased maize output by up to 12.5%, with smallholder maize 
yields rising from 2.19 t/ha in 2002/03 to 2.51 t/ha in 2007/08 (see Minde 
et al., 2008), negative impacts such as crowding-out of private sector participa-
tion in the fertilizer markets have been reported during the same period. Govereh 
et al. (2006) report that fertilizer subsidies reduce private sector fertilizer sales by 
roughly 75% in accessible areas that are well served by private sector fertilizer 
distributors. Furthermore, to the extent that fertilizer and other farm inputs are 
private goods, subsidies to individual farmers displace funds these farmers would 
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otherwise spend purchasing inputs. Similarly, despite the fact that one of the 
objectives of the FSP is to build capacity of the private sector in input marketing, 
a World Bank study (Jorgensen and Loudjeva, 2005) reports that traders con-
tinually complained that uncertainty over the timing, location and volume of fer-
tilizer distributed under the government  programmes adds risks and costs to their 
operations and hence reduces their participation in the market.

Apart from crowding-out private sector participation in fertilizer mar-
kets, the FSP fertilizer delivery contributes to late private sector fertilizer 
delivery and sales in areas where the FSP does not operate. This results from 
a tendency by the private fertilizer wholesaling firms to stock their fertilizer 
in Lusaka and wait to see where the government programmes are operating 
before delivering fertilizer to specific districts (Jorgensen and Loudjeva, 
2005). Furthermore, a report by the CSPR (2005) attributed the programme’s 
poor impact to inconsistent supply of inputs. In addition, the inputs are 
reported to be delivered late, affecting the planting time and consequently 
yield. The report depicts situations where fertilizers are supplied earlier than 
seed and cases where top-dressing fertilizer is delivered before basal 
dressing.

The other issue raised at national level as regards the FSP is of poor benefi-
ciary targeting (GRZ and MACO, 2009). The selection of beneficiaries is done 
by the District Agricultural Committees. Since most of these are in poor shape 
or non-existent, the targeting has often been inaccurate. Evidence (CSPR, 
2005; Jorgensen and Loudjeva, 2005; Minde et al., 2008) indicates that FSP 
fertilizer subsidy recipients are typically the better-off smallholder farmers and 
that their incremental output gain per tonne of fertilizer applied appears to be 
smaller relative to poor smallholder farmers. Moreover, providing subsidized 
inputs to relatively well-off farmers may be inconsistent with national policy 
objectives related to productivity improvement as well as poverty alleviation. 
For example, the study by MACO, CSO and FSRP (2008), based on Central 
Statistical Office (CSO) survey data for 2007–2008, indicates that mean maize 
yield increases per tonne of fertilizer applied are lowest for the largest farm size 
category (3.32 Mt/ha for farms between 5 and 20 ha). The highest yield 
increase per tonne of fertilizer was 5.33 Mt/ha for farmers in the 1.7–5 ha 
category, while farms less than 1 ha averaged 4.55 Mt/ha. Based on this infor-
mation and the Afrint II sample survey regression results alone, one might 
conclude that improvements in the pass-through of subsidized fertilizer to small-
holder farmers and changes in targeting criteria and effectiveness would greatly 
increase the aggregate benefits of the FSP relative to its cost.

The FSP has also reportedly been biased towards maize and promotes the 
culture of maize mono-cropping (Saasa, 2003). For example, under the 50/50 
scheme, which was introduced in 2002, the government subsidizes 50% of 
the price of fertilizer and some hybrid seeds. The subsidy is available for maize 
only and is in the form of a pack comprising of 25 kg maize seed, 4 × 50 kg 
basal-dressing fertilizer and 4 × 50 kg top-dressing for a 1 ha field. The target 
is those farmers with capacity to farm between 1 and 5 ha. To receive the 
subsidy, farmers have to make a 50% down-payment. The idea is to target 
small farmers with marketing potential.
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The volume of subsidies delivered under the FSP has been somewhat larger 
than during the first four phases of fertilizer subsidies, averaging 66,345 Mt of 
fertilizer per year compared to 42,505 Mt per year in the previous 8 years 
(Minde et al., 2008). During the 2009/10 production season, the government 
targeted to distribute 100,000 Mt of fertilizer to 500,000 small-scale farmers. 
This represented an increase in both beneficiary farmers (150%) and volume of 
fertilizer (25%) relative to the previous year. Table 10.2 shows the distribution 
of fertilizers and maize seed and the number of beneficiaries since 2002.

Two factors have relieved the government’s budget constraints and made 
it easier for them to reinstate and self-finance their fertilizer promotion pro-
grammes: firstly, the transition of the World Bank and other donors from con-
ditionality agreements to direct budget support and, secondly, debt forgiveness 
under the Highly Indebted Poor Countries programme. Both of these recent 
developments have provided additional discretionary funds to scale-up the 
farmer fertilizer programmes (Minde et al., 2008).

Policy inconsistencies are another issue raised over the FSP. The pro-
gramme has been characterized by a number of policy inconsistencies, espe-
cially with regards to levels of subsidy and farmer graduation from such 
programmes. Initially the level of government subsidy per FSP input pack was 
expected to decrease gradually, from 50% in the first year to 25% in second 
year, reaching zero in the third year for each beneficiary. Conversely, each FSP 
beneficiary was expected to contribute 50% of total costs of inputs in the first 
year, increasing to 75% in the second year, and finally meet the full inputs cost 
in the third year. For some reason, this has not happened as initially planned. 
Subsidy levels have instead increased steadily from 50% to 60% in 2007, then 
to 85% in 2008 and down to 75% in 2009, making it impossible to gradually 
wean-off beneficiaries from the programme (Jorgensen and Loudjeva, 2005).

Another concern raised is the issue of long-term sustainability and efficiency1

(Haggblade, 2007). In the absence of a comprehensive analysis of economic 
efficiency and programme effectiveness, stakeholders are wondering if Zambia 
is getting the best value for money from FSP interventions at all, especially now 
that more money is being allocated to FSP every year. Literature (Haggblade, 

Table 10.2. Trends in the distribution of inputs under the FSP for 2002–2009. (Adapted 
from: Ministry of Agriculture and Cooperatives.) NB: In some years, the government 
increased the amount of distributed fertilizer above these targets.

Item

Main season input distribution target per agricultural season

2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10

Number
of beneficiaries

305,924 336,000 134,000 186,000 236,292 131,000 200,000 500,000

Maize seed (Mt)  3,333  3,935  2,545  2,938  4,422  2,500  4,000
Fertilizer (Mt)  66,600  79,445  45,900  55,930  86,792  50,600  80,000 100,000

1 In 2009, the Zambian government constituted a team to evaluate the Fertilizer Support 
Program and propose reforms to make the programme more effective. Sustainability was 
reported to be one of the shortcomings of the programme in its current state.
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2007; Minde et al., 2008; FEWSNET, 2009) has shown that these fertilizer 
programmes have been costly and they reduce financing available for other 
investments that might have increased more substantially. A policy brief by 
Haggblade (2007) asserts that although subsidies to individual farmers have 
produced positive returns similar to the Green Revolution in Asia, subsidies 
work best where new technologies and good extension support are available. 
None of these conditions currently hold in Zambia. As such, at macro level, the 
conclusion is that, although popular, these fertilizer subsidies are  typically less 
effective at stimulating agricultural growth than investment in research, exten-
sion, roads and other public goods, because the input subsidies displace private 
spending that would otherwise occur. Available evidence (Haggblade, 2007) 
suggests that investment in such public goods constitutes one of the most effec-
tive tools available for stimulating economic growth and poverty reduction.

Micro-level analysis

As indicated in the introduction and macro-level analysis, the government is 
still active in the input markets through the FSP and output markets through 
the FRA. Using these two programmes, the government has continued to 
influence the production patterns of smallholder farmers, consequently pro-
moting the maize culture by supporting cultivation and marketing of maize 
through the entire supply chain: first, by providing subsidized maize input 
packs to increase maize production and marketed supplies and, secondly, the 
FRA has revised its mandate from that of managing a strategic reserve to that 
of marketing surplus maize from small-scale farmers. Consequently, the area 
dedicated by farmers to maize production has been increasing at the expense 
of other crops such as sorghum.

At the household level, the FSP has reportedly been having a negative 
impact on crop diversification. For example, it is interesting to note that there 
was a significant increase in both the area and overall production of sorghum 
during the period 1994–1999. This could be attributed to the emphasis on 
crop diversification during the Agricultural Sector Investment Program (ASIP) 
period, which coincided with this development (Saasa, 2003). However, this 
trend seems to have declined recently as a result of the decline in the number 
of households growing drought-tolerant crops in preference to the subsidized 
maize. Table 10.3 presents a comparison of cropping patterns among the 
surveyed households between 2002 and 2007 by gender of household head.

It is clear from Table 10.3 that there was a marked increase in the propor-
tion of farmers growing maize and a corresponding decrease in the percentage 
of farmers growing other crops such as cassava and sorghum, which have low 
input requirements and are more resilient to climatic factors such as droughts. 
This is likely to impact negatively on the government’s objectives of attaining 
food security as households have fewer alternatives in case of failure of the maize 
crop, which is more sensitive to drought compared to cassava and sorghum.

The FSP has also impacted differently on the mean area, mean yields and 
mean output of maize and sorghum (see Tables 10.4–10.6).



244 H. Haantuba, M. Wamulume and R. Bwalya

Table 10.4 shows the trends in mean area, production and yields for maize 
among the surveyed male-headed households. A comparison of mean area, pro-
duction and yields of maize between the periods 2002 and 2007 shows a signifi-
cant increase in these variables. Similarly, for the female-headed households in 
the sample, a comparison of mean area, production and yields between the 

Table 10.6. Trends in mean area, production and yields for sorghum (male 
subsample). (Adapted from: INESOR, 2003, 2007 Zambia micro reports, unpublished.)

2002 2007 Mean difference t-value n

Mean area (ha)    0.30  0.60    0.30    3.47** 19
Mean production (kg) 383.8 305.53   −78.27 −1.75* 19
Mean yields (kg/ha) 1279.30 605.00 −674.30   −7.67** 19

*Significant at 10% level; **significant at 5% level.

Table 10.4. Trends in mean area, production and yields for maize (male subsample). 
(Adapted from: INESOR, 2003, 2007 Zambia micro reports, unpublished.)

2002 2007 Mean difference t-value n

Mean area (ha)     1.25    1.50     0.25  3.48** 363
Mean production (kg) 1111.90 2941.66 1829.77  9.21** 364
Mean yields (kg/ha)  889.50 1783.65  894.15 14.19** 364

*Significant at 10% level; **significant at 5% level.

Table 10.5. Trends in mean area, production and yields for maize (female subsample). 
(Adapted from: INESOR, 2003, 2007 Zambia micro reports, unpublished.)

2002 2007 Mean difference t-value n

Mean area (ha)  1.00    0.804     −0.195 −3.090** 102
Mean production (kg) 749.80 1233.33 483.533  3.150** 102
Mean yields (kg/ha) 749.80 1444.20 694.412  7.616** 102

*Significant at 10% level; **significant at 5% level.

Table 10.3. Percentage of households growing different crops by gender. 
(From: authors’ computations using survey data.)

2002 2007

Male Female Male Female

Maize 80.4 81.8 96.7 95.6
Cassava 35.2 36.4 21.3 23.3
Sorghum 25.9 20.8  5.7  8.7
Rice  1.7 – –  1.5
Other food crops 78.1 76.6 86.8 82.2
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years 2002 and 2007 shows a significant increase in mean production and mean 
yields. However, the mean area under production showed a significant decline 
(Table 10.5). In addition to the FSP, this, in part, could be attributed to the fact 
that the Food Security Pack programme (a component of the FSP) targets the 
vulnerable sectors of society, which include female-headed households.

However, during the same period, although mean area under sorghum 
increased significantly, mean production and mean yields declined significantly 
for male-headed households (Table 10.6). The computation and consequently 
the comparison of mean area, production and yield under sorghum for female-
headed households could not be done as only five households had grown the 
crop during the same period.

The observed increase in the maize yields among the surveyed households 
corresponds with the national situation at the macro level. Over the past 7 years 
since the introduction of the FSP programme, smallholder maize yields have 
shown a marginal rise from 2.19 t/ha in 2002/03 to 2.51 t/ha in 2007/08 
(Minde et al., 2008). One explanation for this is that upon receiving subsidized 
maize seed and fertilizers under the FSP, most farmers tend to concentrate on 
maize production at the expense of the other crops. Furthermore, the subsi-
dized maize input packs have resulted in expansion of maize production even 
into areas that are no longer suitable for the crop due to droughts, such as the 
Southern province (GRZ, 2007). This, coupled with delays in delivering inputs, 
explains the marginal rise in productivity despite the massive investments in the 
programme. Furthermore, efforts by non-governmental organizations (NGOs) 
and other organizations that are trying to promote diversification into other 
drought-resistant and low-input crops, such as cassava and sorghum, in low- rainfall 
areas are being hampered by these maize input subsidies (Minde et al., 2008). It 
has also been observed that subsidies targeted to particular crops such as maize 
may reduce output of other crops such as cassava (Zulu et al., 2001). Simatele 
(2006) shows that such policies provided an incentive to move away from 
the production of other food crops such as sorghum, millet and cassava during 
the pre-liberalization period in Zambia. This is despite these alternatives being 
drought tolerant and more traditional staple crops than maize in certain areas.

Initially the role of the FRA was specifically to maintain strategic food 
reserves, but additional roles have since been added, especially those of 
assisting small-scale farmers to sell their maize as well as price setting on 
behalf of government. The FRA has also been perceived as crowding-out 
private sector investment in the output market as it has been getting gov-
ernment grants with zero risk. Table 10.7 shows the different channels 
through which the surveyed farmers sold their maize in 2002 and 2007. 
Despite the proliferation of farmer cooperatives, most of them are specifi-
cally created to meet the government requirement, which states that to 
benefit from FSP inputs one needs to be a member of a cooperative. Apart 
from facilitation in obtaining FSP inputs, these cooperatives do not offer 
any other services, such as marketing. They are only active when inputs are 
being distributed.

Interesting to note is the changes in the proportion of farmers marketing 
their output through the state marketing boards and private agents. Whereas in 
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2002 the majority (80%) reported marketing though private traders, this 
decreased to 37.8% in 2007. On the other hand, even though only 1.3% 
reported marketing through state agents in 2002, this increased to 53.5% in 
2007, showing the crowding-out effects of government participation in the 
agricultural marketing system.

Usage of improved varieties of seed
The impacts of the one crop message being propagated by the FSP and 
FRA can also be seen in the adoption patterns of technologies among 
smallholder households. The survey data showed that usage of hybrid seed 
is quite high for maize (Table 10.8) and very low for sorghum. The survey 
finding for maize contradicts the findings of other studies at national level. 
For example, a postharvest survey (Govereh et al., 2002) revealed that only 
20% of the small-scale farmers had access to high-yielding inputs through 
schemes and programmes like the FSP and the FRA, as well as other donor/
non-governmental (NGO)-supported food security packs programmes. For 
sorghum, the low usage of improved seed also explains the observed declin-
ing yields despite the reported increases in area cultivated among the sur-
veyed farmers in 2002 compared to 2007. Impact studies in the region 
show that adoption rates for sorghum are low. Again, lack of improved 
seed is cited, together with lack of information, few alternative end uses and 
poor markets as the main reasons. However, on a comparative basis, South 
Africa and Tanzania are reported to utilize the crop on a wider scale com-
pared to Zambia (Chisi, 2000). Similar observations have been made by 
Saasa (2003), who notes that despite the development of high-yielding varie-
ties by the research branch of the Ministry of Agriculture, maize technologies 

Table 10.8. Varieties of seed commonly planted in 2007. (Adapted from: 
INESOR, 2003, 2007 Zambia micro reports, unpublished.)

Variety Maize (%) (n = 364) Sorghum (%) (n = 19)

Traditional 15.4 94.7
Improved (OPV)  4.1  5.3
Hybrid 80.5 –

Table 10.7. Main marketing channels used by households in 2002 and 2007. 
(Adapted from: INESOR, 2003, 2007 Zambia micro reports, unpublished.)

Channel 2002  2007a

Farmer cooperative  4.0  2.8
Private trader 80.0 37.8
State company/board  1.3 53.5
Own piecemeal/local market  6.7 –
Others  8.0  5.9

aFor 2007, some categories of channels were collapsed to match the 2002 data.
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are the only modern crop technologies that have been widely adopted by 
smallholder farmers.

Extension services
The marginal increases in maize yields and the ever-increasing share of the 
agricultural budget dedicated to the FSP and FRA have raised concerns on the 
sustainability and efficiency of these programmes. Particularly, the seemingly 
limited programme impact on agricultural productivity – and consequently 
household and national food security – has raised concerns on the efficiency of 
fertilizer use among the stakeholders. Reports (Saasa, 2003; Haggblade, 2007; 
GRZ and MACO, 2009) have attributed the poor productivity among small-
holder farmers to untimely delivery of inputs and poor farming practices among 
the farmers. These poor farming practices have further been linked to immobile 
and demotivated extension staff (Saasa, 2003).

However, literature shows that the payoffs to fertilizer subsidy programmes 
could be enhanced by improving the aggregate crop yield response rates to 
fertilizer application. This requires complementary investment in training for 
farmers on agronomic practices, soil fertility and water management and effi-
cient use of fertilizer, and investing in crop science to generate more fertilizer-
responsive seeds. Some studies indicate that, in some areas, improved 
management practices may have greater impact on yields than fertilizers alone 
(Haggblade and Tembo, 2003). Indeed, despite having a wide extension net-
work starting from camp to provincial level, factors such as poor resource 
allocation to extension (estimated at less than 5% of total agricultural budget) 
results in demoralized extension staff that perform poorly. Low funding levels 
also limits the Ministry’s ability to invest into development of new and innova-
tive extension methods to address new challenges.

Among the sampled farmers for this study, access to extension did not 
seem to be a serious problem as only 17.1% (Fig. 10.2) reported not receiving 
any extension advice from government extension workers. Furthermore, 
another 80.2% reported receiving extension information from private exten-
sion workers. The majority of the farmers reported that they did not have to 
pay for the services of the extension workers. These findings contradict those 
from other studies at national level (Saasa, 2003; GRZ and MACO, 2009). 
One plausible explanation is that the interviews for this study (Afrint I and II )
were done by agricultural extension officers. As such, interviewer bias may 
have influenced the responses, as respondents would not have wanted to be 
seen as reporting on the extension officers. The findings should therefore be 
treated with caution.

Access to agricultural credit
Other efficiency-related issues raised concerning the FSP and FRA pro-
grammes relate to targeting. Crop forecast survey data from CSO indicates 
an increase in fertilizer usage by smallholder farmers by 12% since the intro-
duction of the FSP in 2002/03 at national level (Minde et al., 2008). 
However, at ground level, things look a bit different. In the survey, the 
respondents were asked whether they had received any form of agricultural 
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credit. This includes inputs such as seed and fertilizer from sources such as 
private companies and government programmes such as the FSP. Despite 
the availability of the FSP programme, only 17.1% (see Fig. 10.3) of the 
sampled households reported receiving any form of agricultural credit in 
2007. This represents a smaller proportion compared to 2002, when 33.6% 
reported receiving credit. Analysis of the FSP programme by this study team 
reported poor targeting as one of the weaknesses of the programme, with 
relatively rich households benefitting the most.

Regression analysis
Whereas the Zambian government has concentrated only on fertilizer as the 
main constraint to agricultural production, leading to ever-increasing fertilizer 
subsidies, studies have shown that there are other constraints (other than 
fertilizer), which would lead to increased food production if addressed. For 
example, the CSPR (2005) reports that, apart from fertilizers, limited access to 
improved seed, agricultural credit, farm produce markets and extension serv-
ices all have contributed to reduced food output among smallholder house-
holds. In a study to identify barriers to development among small and medium 
farms in Zambia, Kimhi and Chiwele (2000) found that maize yields and crop 
diversification could be promoted by factors such as road construction, devel-
oping markets for agricultural products, increasing availability of seeds, credit, 
draught animals, farm machines, increasing farm work participation by women 
and increasing the size of land holdings. The same study also found that maize 
yield was influenced by demographic variables such as age and sex of house-
hold head. Earlier studies identified factors such as highly imperfect labour 
markets (Holden, 1993), credit (Jha and Hojjati, 1993) and support systems 
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Fig. 10.2. Households’ access to extension services. (Adapted from: INESOR, 
2003, 2007 Zambia micro reports, unpublished.)
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such as extension, research, infrastructure and markets (Foster and Mwanaumo, 
1995). In order to identify the constraints (factors), as well as the effects of the 
identified constraints on the quantities of maize produced among the sampled 
households, this study uses linear regression analysis. The findings would pro-
vide policy makers with information on additional options that could be used to 
influence production decisions. The following section shows the regression 
model, the results and some explanations.

Model specification
Based on the above-mentioned studies, variables falling under categories 
such as household-specific variables (HHSP), institutional variables (INST) 
and market access (MKT) variables were used. The HHSP variables included 
age, gender and education level of household head, active labour force in 
terms of male and female household members aged between 16 and 65 
years, ownership of cattle, means of land cultivation infrastructure and pro-
vincial dummy to reflect agro-ecological region, as well as expenditure on 
artificial fertilizer. The INST variables include membership of farmer organi-
zations, access to extension services, availability of agricultural credit and 
availability of hybrid seed. MKT-related variables included distance to market 
centres, market channels used, perceptions on prices and market access 
compared to baseline period (2002). The dependent variable was the total 
production of maize grain in kilograms for the most recent agricultural sea-
son (PROD) and was assumed to be linearly related to HHSP, INST and 
MKT variables (Eqn 10.1).

PROD = f(HHSP, INST, MKT) (10.1)

A multiple linear regression equation expressed as Eqn 10.2 was estimated 
using ordinary least squares.
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Fig. 10.3. Percentage responses on access to agriculture credit. (Adapted from: 
INESOR, 2003, 2007 Zambia micro reports, unpublished.)
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PROD = α1 + α2D2i + α3D3i + α4D4i + α5D5i + α6D6i + α7D7i

+ α8D8i + α9D9 + α10D10 + β2MAL + β3FEM + β4AGE
   + β5EDU + β6EXP + β7CAT + U1       (10.2)

Where:
D2 = Perceptions of market access (1 if better than 2002, 0 otherwise)
D3 = Dummy for province
D4 = Dummy for market channel (1 if used state agent, 0 otherwise)
D5 = Dummy for type of seed used (1 if used hybrid seed, 0 otherwise)
D6 = Dummy for access to input credit (1 if yes, 0 otherwise)
D7 = Dummy for access to extension in previous year (1 if yes, 0 otherwise)
D8 = Dummy for household head membership in FO (1 if yes, 0 otherwise)
D9 = Dummy for gender of household head (1 if male, 0 if female)
D10 = Dummy for means of cultivation (1 if hand hoe, 0 otherwise)
PROD = Total production of maize grain (kg) in previous season
AGE = Age of household head
EDU = Education level of household head
MAL = Number of males aged between 16 and 65 in the household
FEM = Number of females aged between 16 and 65 in the household
EXP = Household expenditure on artificial fertilizers (USD)
CAT = Number of cattle owned

Table 10A.1 in the Appendix is a summary of the variables used and the 
hypothesized relationships with the dependent variable (quantity of maize 
produced).

Regression results
Table 10.9 shows the results of the regression.

The factors that significantly influenced the quantities of maize produced 
were household’s expenditure on artificial fertilizers, use of oxen and other 
mechanical tools (such as tractors) for cultivation, market channel used for 
marketing maize, ownership and number of cattle, and active labour force 
measured as number of males aged between 16 and 65 years in the household. 
All the significant variables had the correct hypothesized signs on the 
coefficients.

The coefficient on the variable for expenditure on artificial fertilizer shows 
that a dollar increase in fertilizer expenditure resulted in only 7.559 kg increase 
in maize produced. Although 7.559 kg of maize sells for about US$2.2, this 
increase may not be sufficient to cover the costs of seed and labour used. 
However, this observation is in line with earlier observations that returns to 
fertilizer usage are low among smallholder farmers (Minde et al., 2008; GRZ 
and MACO, 2009).

The coefficient on the variable for means of cultivation shows that house-
holds that used oxen and other mechanical means produced 704.384 kg more 
maize than those that used hand hoes. This is not surprising as earlier studies 
(Holden, 1993; Kimhi and Chiwele, 2000) also showed that labour has been 
one of the major constraints among smallholder households. Ownership of 
oxen not only allows households to plough more land but also enables them to 
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plant early. The fact that an increase in number of males aged between 16 and 
65 years resulted in 220.243 kg increase in maize output further reconfirms 
the importance of labour constraints. This is especially true as maize cultivation,
especially for commercial purposes, is a preserve for men, while women con-
centrate on food security crops. The results also show that an increase in the 
number of cattle owned resulted in an increase in production by 196.173 kg. 
This is so because, apart from being used as oxen, cattle also produce manure, 
which is used to fertilize the fields. Households that sold through the state 
agencies (mainly the FRA) produced 1876 kg more than those that used alter-
native channels such as private traders. This is explained mainly by the fact that 
beneficiaries of the FSP are more inclined towards selling their surplus produce 
to the FRA after paying the loans. Table 10.7 shows that the majority of house-
holds (53.5%) sold their maize through the state-operated FRA.

The coefficients on perceptions of market access, education of household 
head, access to government extension services and farmer group membership 
all had the correct signs but were insignificant. For example, the variable for 
cooperative membership shows that households that were members of farmer 
organizations produced 419.685 kg more than their non-member counterparts.

Table 10.9. Determinants of household maize production.

Variable Coefficient Std error t-statistic Probability

Gender of household head −354.855 296.714 −1.195 0.233
Age of household head  −13.399   8.368 −1.600 0.110
Education of household head   18.690  36.123   0.517 0.606
Household expenditure on fertilizer (USD)    7.559***   0.375   9.980 0.000
Positive perceptions of market access   470.885 576.498   0.817 0.415
Dummy for province   69.798 339.396  0.206 0.837
Dummy for selling through state agencies     1876.740*** 295.679   6.347 0.000
Dummy for hybrid seed usage   36.786 301.521   0.122 0.903
Dummy for access to agriculture credit  −79.449 114.175 −0.696 0.487
Dummy for membership to cooperatives  419.685 278.376   1.508 0.132
Dummy for access to extension services  358.573 282.395   1.270 0.205
Number of males aged between 

16 and 65 yrs
  220.243**  79.061   2.786 0.167

Number of females aged between 
16 and 65 yrs

 −38.589  82.419 −0.468 0.640

Dummy for oxen as major means 
of cultivation

  704.384** 328.687   2.143 0.033

Number of cattle owned by household     196.173***  29.710   6.603 0.000
Constant   228.740 956.453   0.239 0.811
Dependent variable: Total production 

of maize grain (kg) in 2007 season
Number of observations: 410
F-statistic: 36.522
R2 : 0.581***

***Significant at 1%, **significant at 5%, *significant at 10%.
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Although this difference is not significant, households can only access subsi-
dized FSP fertilizer through farmer groups. As such, most of these cooperatives 
are formed for purposes of obtaining the subsidized inputs, with little or no 
other services, such as marketing, being offered. Similarly, although the coeffi-
cient on the extension variable shows that those with access to the service pro-
duced 358.573 kg more than those without, the difference was not statistically 
significant. This may partly explain the low productivity despite the majority of 
the farmers reporting having access to extension (Fig. 10.3). Similar findings 
were reported by Kimhi and Chiwele (2000), who showed that extension serv-
ices did not have a significant impact on maize production and land devoted to 
maize. Household head’s gender and age were, as hypothesized, negatively 
related to maize production but also insignificant. Planting hybrid seed had an 
unexpected sign on the coefficient, with those that planted hybrid seed pro-
ducing 36.786 kg less than their counterparts who planted recycled seed and 
open-pollinated varieties. However, this was insignificant. Finally, the provincial 
dummy also showed the hypothesized sign, with farmers located in the high-
potential, high-rainfall agro-ecological Region II2 (Central Province) producing 
69.798 kg more than their counterparts in the drier agro-ecological Region I 
(Southern Province). However, this also was not statistically significant.

Conclusion and Recommendations

As observed by Salzburg (2008), fertilizer subsidies may not be the best option 
for addressing the current crisis of high food and fertilizer prices. Significant 
increases in demand for fertilizer are likely to drive up prices further. Also, the 
supply response to increased fertilizer use is not assured, given weather and 
other maize production risks prevalent in most of eastern and southern Africa. 
Thus implementing large-scale fertilizer subsidy programmes will not guarantee 
an adequate harvest.

As a tool for increasing overall agricultural productivity, especially for small, 
poor farmers, fertilizer subsidies have a questionable record. Long experience 
with input subsidy programmes in Africa is not encouraging on several points: 
(i) there is very little evidence from Africa that fertilizer subsidies have been 
a sustainable or cost-effective way to achieve agricultural productivity gains 
compared to other investments; (ii) there are no examples of subsidy pro-
grammes where the benefits were not disproportionately captured by larger 
and relatively better-off farmers, even when efforts were made to target subsi-
dies to the poor; and (iii) there is little evidence that subsidies or other intensive 
fertilizer promotion programmes have ‘kick-started’ productivity growth 
among poor farmers in Africa enough to sustain high levels of input use once 
the programmes end (Minde et al., 2008).

In the high-potential areas of Kenya, Zambia and Malawi, many, if not 
most, households use fertilizer regularly. In less-stable production zones, low or 

2 Zambia is divided into three agro-ecological regions based on length of rainy season, soil 
types and temperatures.
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no fertilizer use by many smallholders is explained not just by credit constraints 
that limit acquisition but also by the risk of crop failure, with resulting financial 
losses and consumption shortfalls. The lack of insurance causes inefficiency in 
production choices (Dercon and Christiaensen, 2007).

The findings of this study show the dominance of maize production, with 
very little improvement in yields over the period under review. On the other 
hand, the production of alternative food crops such as sorghum and cassava to 
mitigate the effects of drought has not shown significant improvement. This is 
despite earlier efforts by government and NGOs to promote these crops as 
alternatives, especially in areas where rainfall has become unpredictable due to 
climate change. The promotion of drought-tolerant crops was done through 
the provision of free improved sorghum seed and cassava cuttings, among 
other services, using institutions such as the Program Against Malnutrition. 
Furthermore, whereas the FSP has resulted in increased fertilizer usage and 
increased land devoted to maize, the increase in maize productivity has been 
marginal, raising concerns over the efficiency of the programme in the light of 
the huge amounts of money being spent.

In addition, as indicated above, the literature shows that the payoffs to 
fertilizer subsidy programmes could be enhanced by improving the aggregate 
crop yield response rates to fertilizer application. This requires complementary 
investment in training for farmers on agronomic practices, soil fertility and 
water management and efficient use of fertilizer, and investing in crop science 
to generate more fertilizer-responsive seeds. Some studies indicate that, in 
some areas, improved management practices may have greater impact on 
yields than fertilizers alone (Haggblade and Tembo, 2003).

The paper also shows that the presence of the FSP has resulted in reduced 
participation of the private sector in input marketing. This is contrary to the 
objectives of the programme, which aims to build capacity of the private sec-
tor in input marketing. The operations of the FRA have also been shown to 
have crowding-out effects on private sector participation in output markets. 
This is because the FRA can offer above-market prices as they use government 
resources to cover their operational expenses. This also has implications on 
the budget, as these recurrent expenditures are using up a huge proportion of 
the agricultural budget at the expense of other programmes, such as infra-
structure development and extension services. At best, the programmes have 
achieved market distortion, diverting much-needed resources from assisting 
the poor.

There is a need, therefore, to reorganize the programmes in order to achieve 
the intended objectives of increasing yields, at least for the staple crop maize. In 
addition there is a need to consider diversification of the crop portfolio in order 
to reduce the risk of variability in food supply created from the maize-dominant 
food supply system in Zambia. Achieving the Millennium Development Goals of 
halving hunger between 1990 and 2015 still remains a pipe dream and an 
opportunity missed in Zambia. If only the state actors could reorganize the scarce 
resources, perhaps at least some renewed hope could emerge. Currently, the 
government of Zambia devotes at least 60% of their agricultural budget to input 
and crop-marketing subsidies, leaving relatively little for the long-term  investments 
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required for sustainable reductions in poverty and hunger (Minde et al., 2008). 
A balance is needed between interventions to address short-term supply short-
ages to avoid widespread hunger versus investments and policies to drive growth 
and lift poor households out of the poverty trap in which they are caught.
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Appendix

Table 10A.1. Variables used and hypothesized relationships.

Variable description Variable

Hypothesized 
relationship with 
quantity produced

Positive perceptions of market access D2 +
Household is located in Central Province D3 +
Dummy for market channels D4 +
Dummy for type of seed used D5 +
Dummy for access to input credit D6 +
Dummy for access to extension D7 +
Dummy for membership to farmer associations D8 +

Continued
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Dummy for  household head gender D9 –
Dummy oxen as means of cultivation D10 +
Age of household head AGE +
Education level of household head EDU +
Males aged between 16 and 65 years MAL +
Females aged between 16 and 65 years FEM –
Household expenditure on fertilizer EXP +
Number of cattle owned CAT +

Table 10A.1. Continued.

Variable description Variable

Hypothesized 
relationship with 
quantity produced
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Nigeria is being promoted as the ‘Heart of Africa’ on account of its geographical 
location at the intersection of West and Central Africa, as well as on account of 
its strategic importance as the most populous black nation in the world. With 
a land area of over 924,000 km2, more than half of which is arable, a popula-
tion in excess of 140 million people, many perennial rivers and waterbodies 
and a most clement climate, Nigeria is greatly endowed. Apart from, perhaps, 
the Democratic Republic of the Congo, no other country in Africa has the 
resource base of Nigeria. Nigeria today is democratic, after decades of military 
dictatorship. The country operates a federal system of governance, consisting 
of federal government, a federal capital territory, 36 state governments and 
774 local government areas.

Agriculture accounts for about 40% of Nigeria’s gross domestic product 
(GDP) as well as employing two-thirds of the workforce. In spite of the impor-
tance of agriculture, petroleum dominates the economy, accounting for about 
80% of national revenue, over 90% of export earnings and about 23% of the 
GDP. Nigeria’s GDP has grown nearly fivefold in less than a generation, from 
about US$28 billion in 1990 to about US$140 billion in 2007, as a result of 
increases in international prices of crude petroleum. Although the GDP is 
growing at nearly 5–7% per annum currently, this is quite insufficient to address 
the chronic poverty and employment problems and the challenge of a popula-
tion rising at the rate of 3.5% per annum. The GDP per capita at purchasing 
power parity was barely US$1000 at the beginning of the new millennium but 
has now increased to US$1320 (Central Bank of Nigeria, 2007).

The Nigerian agricultural sector is dominated by smallholder producers, 
who operate farm sizes of no more than 1–5 ha (NISER, 2002). All the same, 
the smallholder farmers account for over 90% of agricultural output. The food 
crops dominate production and include cereals (sorghum, millet, maize and 
rice), tubers (cassava, yam and cocoyam), vegetables, horticultural products, 
livestock, fisheries and wild forest products. These are produced in less than 
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50% of the 70 million ha of available arable land area. The northern part of the 
country is noted for the production of sorghum, millet, sesame and groundnut. 
The region accounts for nearly three-quarters of small ruminants, cattle, camels 
and donkeys. Except for commercial poultry production, the north is also home 
to the larger populations of domestic poultry (local chicken, guinea fowl, ducks, 
turkey, etc). The central zone and south-west cultivate mainly roots and tuber 
crops, maize, plantain and bananas. The south-west and south-east are centres 
of cash and export production of cocoa, palm produce, rubber and citrus crops. 
Nigeria leads the world in the production of yam and cassava. It produces 
nearly 300,000 t of fish per annum.

In spite of its tremendous capacity and potential for livelihood and being 
the cultural and social centre of rural people, agriculture has performed errati-
cally in recent years. From the slow growth in most of the 1970s and 1980s, 
agricultural GDP started an upward movement in the 1990s, culminating in an 
average of 5.6% growth per annum since 2000. This growth rate is above the 
Africa-wide average, almost achieving the target growth rate of 6% per annum 
specified under the Comprehensive African Agricultural Development 
Programme (CAADP). The improved performance of agriculture is uplifting 
and a credit to policy changes. However, the sustainability of current high 
growth rates is doubtful. The global food crisis of early 2008, for instance, has 
not isolated Nigeria from the vagaries of international food shortages and price 
spirals of the period, thus questioning Nigeria’s capability of making food avail-
able and accessible at affordable prices to consumers. Nigeria has to rely on 
food imports to supplement local production and demand. The returns to farm-
ers are declining and farming is not sufficiently profitable as a result of the high 
costs of production.

The surge in agricultural growth rates experienced in recent years has been 
powered mainly by expansion in areas planted to staple crops. Productivity has 
remained flat and yields of most crops have actually declined in the past dec-
ade, putting into question the efficacy of public investment in agriculture over 
the years. Public intervention and investments under the National Food Security 
Programme were aimed at sparking off a sustainable Green Revolution in the 
country (FMAWR, 2008). What is more worrisome is that Nigeria may not be 
able to meet its food production and poverty reduction goals without a signifi-
cant and sustainable production increase in the agricultural sector. The reason 
is obvious – more than 70% of the poor reside in the rural areas and depend 
on agriculture for their livelihood. Agriculture must not only provide cheap 
food it must also be profitable and income-generating to farmers and rural 
workers in general to lift them out of poverty. The challenge, therefore, is to 
have a policy mix that embraces institutional restructuring, strategic invest-
ments and coordinated efforts at all levels, to empower farmers and enhance 
improved conditions in rural areas. Such efforts would focus on rehabilitating 
degraded rural infrastructure, adopting productivity-enhancing measures and 
taking steps that will stimulate competitiveness.

However, in order to be able to provide an efficacious and desirable invest-
ment plan for the sector, there is the need to undertake a review of the current 
production configuration of the food subsector of agriculture. Current indicators
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of food security in the country are pointing towards a declining trend com-
pared with the situation before the implementation of the various food policies 
and programmes of the government. Though overall agricultural growth rate 
has been impressive in the last few years, the gap between demand and supply 
for major staples continues to widen due to rising population and persistent 
decline in aggregate output and productivity within food production. Access to 
food in Nigeria is becoming increasingly difficult, particularly for poor house-
holds, due to rising food prices, thereby impairing the economic access to 
food – a state of food insecurity. Thus, a pertinent question that may be asked 
is what, then, is accounting for the declining situation of food production in 
the face of increasing public and private investments in the agricultural sector? 
In order to explain this paradox of growth without improved food security 
among the rural populace in particular, this paper attempts to engage both 
secondary and cross-sectional data for the period between 2002 and 2007 to 
explain factors responsible for the declining condition of food production.

The chapter draws on a number of methods in exploring the apparent 
contradiction between agrarian policies that, at face value at least, appear to 
promote the smallholder sector but with little tangible impacts on its productiv-
ity. A critical review of the food policy in Nigeria in the pre- and post-2002 
periods was carried out, while an assessment of the major agricultural pro-
grammes implemented between 2002 and 2007 in the country was done in 
this study. Using secondary data from the National Food Reserve Agency 
(NFRA) and the Federal Ministry of Agriculture and Water Resources (FMAWR), 
the paper also examines trends in production of major food crops between 
2002 and 2007. Data collected by the Afrint team at the household and  village
level in 2002 and late 2007 and early 2008 in the states of Kaduna and Osun 
is used to discuss such trends at the micro level. A comparative approach is 
employed to assess the drivers of production changes in maize in the Nigerian 
context, evaluating such trends against the experiences of the other seven 
countries in the panel (Ethiopia, Ghana, Kenya, Malawi, Mozambique, Tanzania 
and Zambia). The chapter uses the same econometric modelling strategy as 
outlined in Chapter 5 (Andersson et al., this volume).

Food and Agricultural Policies and Programmes, 1999 to 2007

The Nigerian agricultural policies between 19991 and 2007 were implemented 
within the framework of the programme of presidential initiatives on arable and 
tree crops in Nigeria. These were largely commodity-related activities and pro-
grammes, in which individual agricultural commodities that were considered 
extremely important for food security and domestic self-sufficiency were identified 
and programmes designed to effect accelerated production, increased output 
and a much higher productivity beyond the existing levels of achievement by 
the farmers. The presidential initiatives were conceived for rice, cassava, 

1 1999 marks the beginning of the new democratic dispensation in Nigeria and a radical 
paradigm shift in agricultural policies and programme planning in the country.
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vegetable oil and non-food commodities like rubber and cotton. Another 
major food-based programme implemented in the country during this period was
the Food and Agricultural Organization (FAO)-sponsored Special Programme 
on Food Security (SPFS).

Specific food policies within the general framework of economic manage-
ment in the 1999–2007 period took several forms and initiatives. In this sec-
tion, therefore, a summary of the prevailing agricultural policies and programmes 
is undertaken, in order to link performance in food crop production to the poli-
cies and programmes pursued during this period. The review covers federal 
government agricultural policies and programmes and, in some cases, state-
level policies. In 2004, the National Economic Empowerment and Development 
Strategy (NEEDS) became the overarching policy framework for agricultural 
development in Nigeria. This was, however, modified in 2007 and has since 
translated to the Seven Point Agenda of the Yar’dua Administration. The Seven 
Point Agenda aims at restoring agriculture to its former status as a leading 
sector in the economy in terms of its contribution to GDP, supply of raw mate-
rials, employment generation, source of exports, provision of staple foods and, 
hence, food security. The policy thrust includes:

• Provision of the right policy environment and targeted incentives for private 
investments in agriculture.

• Fostering effective linkages with industry to achieve maximum value added 
and processing for export.

• Modernizing production and creating an agricultural sector that is respon-
sive to the demands and realities of the economy.

• Reversal of the trend in food imports to stem rising trade imbalance as well 
as diversifying the foreign exchange earnings base; strive towards food 
security and a food surplus that could be exported.

Against the backdrop of NEEDS and the Seven Point Agenda the specific 
policy measures undertaken in the agricultural sector can be broadly catego-
rized into trade, input, fiscal, research and price stabilization policies.

The main thrust of the agricultural trade-related policies is in the form of 
tariffs. For example, the government announced major increases in import 
duty on some categories of food and animal products in 2002. The tariff on 
rice was increased from 50% to 100%, while that on soybean was raised from 
30% to 60% in 2002. Also, the tariff on palm oil and its products was increased 
from 35% to 60%, while that on animal and vegetable fat and oils and related 
products was raised from 20% to 60%. The main objective of raising the tariff 
was to discourage imports and induce domestic production of these commodi-
ties. A heavy tariff was imposed on rice in 2003, such that the tariff, which 
stood at 100% in 2002, was raised to 150%. Also in 2003, a ban was imposed 
on importation of cassava products and export of maize under the food security 
strategy of the government. Importation of other commodities such as frozen 
chicken and turkey was banned to encourage home production and protect the 
domestic producers. In order to promote production, in 2003 the federal gov-
ernment directed that 10% of cassava flour be included in flour milling for the 
bakery industry. In order to boost domestic production and export of agricultural 
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crops in general, an export subsidy of 10% on agricultural commodities was 
introduced in 2003. Further interventions came in 2005, in the form of tem-
porary prohibition of the importation of fruit juice, vegetable oil, poultry and 
related products. The use of fiscal incentives as a major policy instrument used 
to promote agriculture was given a boost in 2006, through additional import 
waivers as well as the promotion of increased use of agricultural machinery and 
inputs through a favourable tariff policy. These were strengthened by the presi-
dential initiatives on various food crops, which were initiated in earlier years. 
Implementation of the presidential initiatives on rice, cassava, vegetable oil,
tree crops, rubber development and tropical fruits, for instance, received a 
boost in 2005. A total sum of N1.1 billion, including the N687.3 million pro-
ceeds from the 10% surcharge on rice importation, was released for the take-
off of the crops-related initiatives.

Input policies have focused on chemical fertilizer. Fertilizer policy in 
Nigeria has continued to be very unstable. For example, procurement and 
distribution of agricultural inputs including fertilizer started witnessing gov-
ernment intervention by 2001 and 2002, resulting in the re-introduction of 
a fertilizer subsidy to the tune of 25% (NISER, 2005). This accounted for 
about N3.5 billion of federal government recurrent expenditure for the year. 
Available information indicates that out of 163,700 t of fertilizer approved 
for procurement for the 2002 wet-season farming, only 104,024 t, repre-
senting 63.5%, were delivered by government to retailers (Central Bank of 
Nigeria, 2002). Consequently, most farmers could not access the commodity. 
Besides, subsidized fertilizer did not reach the intended beneficiaries – the 
smallholders, particularly in the rural areas. In the financial year 2005, a 
total of 124,029.5 t of assorted fertilizers, 4200 t of  agricultural lime and 
56,000 l of micronutrients, all valued at N9 billion, were procured and dis-
tributed to the 36 states, the federal capital territory, the River Basin 
Development Authorities and the National Special Programme for Food 
Security (NSPFS) at 25% subsidy. Meanwhile between 2002 and 2007 vari-
ous subsidy rates were adopted by both federal and state governments in 
Nigeria. While the federal government currently subsidizes fertilizer by 25%, 
additional subsidy by state governments varies between 25% and 50% across 
the country. The immediate consequence of the subsidies is shortfall in sup-
ply. Shortfall in supply often results in prices being higher than those 
approved by government. For example, a 50 kg bag of fertilizer in 2007, 
which is offered at a subsidized price of US$15, was sold in the market at 
between US$30 and US$35 in most parts of the country (Central Bank of 
Nigeria, 2008).

In 2006, the National Fertilizer Policy was approved by government to guide 
and control the production and utilization of fertilizer. In this regard, the mori-
bund National Fertilizer Company of Nigeria was privatized, while the production 
and utilization of organic fertilizer was being encouraged by government. The 
federal government also procured and distributed about N250 million or US$2.5 
million worth of chemical fertilizer, at 25% price subsidy, to farmers. Government 
procurement of fertilizer has fallen from 1.3 million t in 1990 to about 245,000 t 
in 2004. It further fell to 125,000 t in 2005. Moreover, such policies need to be 
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discussed in relation to the large expansion in cultivated areas recorded for 
many crops (World Bank, 2004).

In terms of credit policy, the merger of the Nigerian Agricultural and 
Cooperative Bank, People’s Bank of Nigeria and the Family Economic 
Advancement Programme to form the Nigerian Agricultural Cooperative and 
Rural Development Bank in the year 2000 was designed to ensure financial 
stability and guarantee credit flow to the agricultural sector. This merger 
increased the authorized capital of the bank from N1 billion in 2000 to N10 
billion in 2001. Thus, in 2002, a sum of N50 billion was earmarked for the 
bank in order to meet the credit need of small-scale farmers and agricultural 
processors.

By December 2003, the bank had disbursed about N40 billion to benefici-
aries across the country. Although the reforms put in place have redressed the 
abuse inherent in credit rationing, the issue of inadequate accessibility to credit 
by small-scale farmers is still pervasive. The interest rate charged remained 
high and constrained demands for credit by farmers, whose returns have 
remained very low. In 2004, the federal government established the Agricultural 
Development Fund. A capital grant of N10 billion was allocated to the fund, to 
be disbursed over a period of 4 years. Other sources of funds for agricultural 
development include the 25% appropriation from the sugar development fund 
(tax accruing from sugar importation) and 1% appropriation from tax accruing 
to the federal government from the petroleum products pump prices. An 
Agriculture Credit Support Scheme was established in 2004 to provide credit 
facilities to all categories of farmers at single-digit interest rate through the ini-
tiative of the federal government and the CBN. Under the scheme, the federal 
government, through the Presidential Committee on Financing of Agriculture, 
mobilized N50 billion for on-lending to farmers and other agro-allied entrepre-
neurs nationwide, at an interest rate of 8% for the 2006 farming season.

As for research, a number of breakthroughs were recorded by research 
institutions, particularly during the period under review. For example, about 
43 improved varieties of cassava were introduced in the focal states of the 
Cassava Enterprise Development Project, comprising Abia, Enugu, Ebonyi, 
and Imo in the South-East and Bayelsa, Cross River, Edo and River states in 
the South-South. About 300,000 farm families were expected to benefit 
from the programme. Another major breakthrough was the development and 
release of the upland rice variety called NERICA in 2002. The variety is capa-
ble of yielding 7 t/ha under intense management. The activities of the NSPFS 
and the South-South Cooperation (SSC) programme, the Roots and Tuber 
Expansion Project and the Community Based Agricultural Development 
Project also assumed significant dimensions in the year 2005. Further, the 
Ministry of Agriculture, through the 15 agricultural research-related institu-
tions and 12 federal colleges of agriculture, developed and distributed high-
yielding and disease-tolerant varieties of sorghum, soybean, rice, oil palm, 
cocoa and rubber, among others, to farmers nationwide. Government also 
supported the production and distribution of 429,069 grafted seedlings of 
mango, capable of planting 4201 ha; 700,000 budded seedlings of citrus, 
capable of planting 3432 ha; 10,000,000 suckers of pineapple, capable of 
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planting 250 ha; and 117,550 seedlings of avocado, capable of planting 
1175 ha. These developments resulted in increased participation of farmers 
in horticultural activities. Human resource capacity development in the agri-
cultural sector commenced at the Federal College of Horticultural Studies, 
Gombe State in 2002. The college has the mandate to train students in all 
fields of horticulture and irrigation technology, and farmers, food processors 
and other agro-allied groups on vocational skills acquisition.

In terms of price policies the government has attempted to ensure price 
stability. During the period under review, state governments were expected to 
store 10% of incremental grain output under a buffer stock scheme, while the 
federal government was expected to store 5% under the strategic grain reserve 
scheme. In 2003, the federal government mopped up excess grains of about 
75,000 t through the buy-back arrangement, in order to enhance price stabil-
ity. In order to strengthen the national food security programme and achieve 
price stabilization, the capacity of the national silo complexes was increased 
from 100,000 t to 385,000 t in 2006.

Aside from the sectoral policies outlined above, a range of programmes 
and projects related to food production specifically have been launched during 
the period under review. For instance, the Policy Coordinating Unit, now the 
National Food Reserve Agency (2000), showed that the federal government 
entered into bilateral agreements with a number of international development 
partners, especially the FAO under the Unilateral Trust Fund in May 2000, to 
commence the implementation of the SPFS. The programme was planned to 
be executed over a period of 5 years at an estimated cost of US$45 million. 
Activities under the programme were spread across 109 locations, with each 
location selected from each of the 109 senatorial districts in the country. The 
programme targeted boosting production through cultivation of 500–600 ha of 
land at each location, involving 250–300 farm families per location and giving 
the country a total of 23,000 farm families with improved technology and 
water control. Further, the government initiated the development and rehabili-
tation of the abandoned irrigation schemes as well as dams in the irrigable 
areas in all the 36 states of the country, including Abuja. During the period 
under review, the government collaborated with some states and private sector 
organizations to rehabilitate selected fish farms and hatcheries for fish and 
fingerlings production.

The agreement of the Nigeria–France Agricultural Development Project, 
worth N170 million, which was signed in June 2002, formally took off with the 
inauguration of the National Steering Committee in 2003. The project was 
aimed at improving the productivity and access to markets by smallholder 
farmers in Jigawa, Kano, Katsina and Bauchi states. The project was also 
designed to promote six counselling and services centres for geographical 
information system development and to strengthen national expertise in these 
areas. In 2002, the National Economic Council approved the establishment of 
three multi-commodity development companies in each state, with a view to 
boosting agricultural production. The companies were to be floated by the 
federal government, with N600 million for each state, while each benefitting 
state was to contribute N25 million of counterpart funds.
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Also, the participation of foreign and multilateral agencies in the funding 
of agricultural activities added further impetus to agricultural production in 
2004. The Mobil Nigeria partnership in rice production and the World Bank 
and African Development Bank support for the Fadama2 II project contributed 
substantially to increased output during the year. Efforts on the Second National 
Fadama Development Programme (Fadama II), spanning 2004 to 2009 and 
targeting about 120,000 fadama users and 720,000 direct beneficiaries are 
exemplary. In spite of the achievements of the fadama programme in Nigeria, 
only a marginal portion of the country’s total fadama potential is developed. 
While under Fadama I, an estimated 55,000 ha of fadama lands were put into 
cultivation by private smallholders using low-cost motorized pumps, only 
12,350 ha or 13% of the country’s fadama potential of 950,000 ha were 
covered (FMARD, 2003).

Policy Outcomes and Recent Performance 
of Nigerian Agriculture

Nigerian agriculture is currently contributing about 40% to the Nigerian GDP 
and employing about 70% of the active population, but the performance of 
the sector is still far below its potential. The growth rate of agricultural GDP 
was found to have outpaced that of the aggregate GDP in recent times, as 
shown in Fig. 11.1. Agricultural GDP growth rate rose from 4.2 in 2002 
and reached an all-time high of 7.4 in 2007, as against 4.6 and 6.2 for 
aggregate GDP growth for the same period respectively (Central Bank of 
Nigeria, several issues). In spite of this, available information (Diao et al., 
2009) shows that though this growth rate is well above targets set by the 
NEPAD CAADP, it is still below the remarkable 10% growth rate set under 
the National Food Security Programme. Also, this growth rate fell below 
what is required to achieve the Millennium Development Goal 1 of eliminat-
ing hunger and halving the proportion of people in poverty (put at 65.6% in 
1996 – the most recent figure available) by 2015 (FOS now NBS, 2005). 
This, in turn, indicates that Nigeria has not fully tapped its agriculture 
potential. For example, Nigeria has 79 million ha of fertile land, but only 
32 million ha (46%) of these are cultivated. Further, more than 90% of agri-
cultural output is accounted for by households with less than 2 ha under 
cropping. Typical farm sizes range from 0.5 ha in the south to 4 ha in the 
north (FMAWR, 2008).

From the Afrint II survey, the average area cultivated to maize in Kaduna 
(north) in the 2006 season was 3.5 ha, while it was 2.5 ha in Osun (south), 
and for cassava, it was 1.2 ha in Kaduna and 2.7 ha in Osun. A similar 
situation was observed for rice, with 2.1 ha in both Kaduna and Osun. 
Though recent growth trends reveal some modest increases in productivity 

2 Fadama is the local name for wetlands where dry-season production can take place.
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over time, yield levels are generally below potential. This reflects the fact 
that much of the growth or increase in output has come from expansion in 
the land area under cultivation. The indication that output growth was 
accounted for more by expansion in area cultivated than by productivity 
improvement is reinforced by the significant correlation between output and 
area harvested compared to the correlation between output and yield (Eboh 
et al., 2006).

Trends in Food Crop Production

The various policies and programmes highlighted in the section ‘Food and 
Agricultural Policies and Programmes, 1999 to 2007’ are aimed at achieving 
rapid growth within the agricultural sector and reducing poverty. Meanwhile, 
to meet the 10% overall agricultural growth target set by the government, 
sector-specific targets were set for major crops and livestock production 
under the National Food Security Programme (NFSP) (FMAWR, 2008). 
Table 11.1 presents sector-specific targets for the three major crops covered 
in this study.

In the attainment of the targets set in Table 11.1, has the Nigerian Green 
Revolution veered off track? This question can be better understood through 
critical analysis of production trends for the three major food crops covered 
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Fig 11.1. Growth rate of gross domestic product (aggregate and agriculture). 
(Adapted from: CBN Statistical Bulletin and Annual Abstract of Statistics, various 
issues.) GDP = aggregate GDP growth rate; AgGDP = agriculture GDP 
growth rate.
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by the study (maize, rice and cassava) using aggregate data between 2002 
and 2007.

One major factor accounting for food insecurity is the variability in food 
production from year to year, which mainly affects the physical availability 
of food. The historical data employed in this study were derived from 
the annual crop area yield survey normally conducted by the NFRA and 
published by the National Bureau of Statistics (NBS). Complementary 
data were also derived from the Food and Agriculture Organization 
Statistics (FAOSTAT) web site. Thus, examining historical data on area, 
output and yield of cassava, maize and rice in the last 5 years, it was noted 
that not only had area and output been erratic and unstable, the yield level 
of some of these crops had also declined during most of the period between 
2002 and 2007.

Area under crop cultivation

Nigeria covers a total land area of about 92 million ha, out of which about 
75% have the potential for agricultural cultivation. However, land area 
under cultivation is currently put at 59% of the potential arable land area. 
Of this area, only 0.5% is under irrigation (only 220,000 ha under irriga-
tion, as against the potential of 2–2.5 million ha). Figure 11.2 shows total 
land area under cultivation for maize, rice and cassava from 2002 to 2007. 
The total land area cultivated for different crops increased between 2002 
and 2007. The introduction of the presidential initiative on cassava in 2003 
paid off in the form of increases in area cultivated from 2575 ha in 2004 
to 2970 ha in 2005. The unprecedented increase observed in cassava acre-
age in 2005 was due to government propaganda to export cassava chips 
and starch to the tune of at least US$3 billion per annum, in addition to 
making cassava flour compulsory for inclusion with wheat flour for bread 
baking.

Table 11.1. Crop-specific targets in the agricultural sector. (Adapted from: 
FMAWR, 2008.)

Commodity Targets: 2008–2011 % Increase

Cassava Yield increase from 15 t/ha to 60 t/ha 400
Production increase from 49 million t

to 100 million t per annum
Attain 10% cassava flour in breadmaking 104

Rice Increase production from 2.8 million t of paddy to 
5.6 million t paddy rice per annum

100

Maize Attain 6.5 million tonnes of maize through improved 
farm inputs and irrigation, from 4.0 million 
t per annum

  62.5
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Like cassava, maize experienced a significant jump in area cultivated 
between 2002 and 2007, probably due to price increases. In the case of rice, 
the total area cultivated was relatively small, with low but steady growth.

Structure of production

Analysis of the performance of agricultural output in 2007 shows that crop 
production grew by 7.51% compared to livestock (6.91%), forestry (6.02%) 
and fishing (6.58%) (FMAWR, 2009). This performance is consistent with the 
composition of agricultural output, as dominated by crop production. Over the 
last 10 years, crop production constituted, on average, about 80% of agricul-
tural GDP. The output of major crops recorded increased growth rates com-
pared to their 2006 levels. Details of the trend in output of cassava, maize and 
rice between 2002 and 2007 are presented in Fig. 11.3.

The trends presented in Fig. 11.3 show that expansion of cultivated areas 
resulted in increases in output of these staple crops during the 2002–2007 
period. But the output increases appear marginal for maize and rice in particu-
lar. The big increase in cassava output may be connected with the fact that 
cassava has a longer gestation period than maize and rice and, as such, could 
adapt better to changes in weather conditions. Nevertheless, the false assur-
ance given to farmers that they could export their cassava products in the 
international market was a dream that went unfulfilled because Nigerian cas-
sava products could not meet international standards. Output of maize rose 
only marginally as maize farmers could not gain access to sufficient fertilizers at 
planting time.
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Fig. 11.2. Total land area cultivated to different crops, 2002–2007. (Adapted from: 
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Productivity (yield)

Aggregate data for major crops shows modest increases in productivity over 
time; however, the yield levels are far below potential and still less than levels 
required for global competitiveness in agriculture. Yield levels for cassava, 
maize and rice either stagnated or only recorded marginal increases between 
2002 and 2007, as shown in Fig. 11.4. As a matter of fact, the yield level of 
cassava declined in 2004 and 2005, despite the implementation of the presi-
dential initiatives on cassava.

Apart from the fact that the current yield levels are not sufficient to meet 
the various crop-specific targets under the NFSP, the gap between the current 
yield and the potential yield of these crops are indicative of inefficiencies and 
low productivity in Nigerian agriculture. While reviewing potential yields for 
various crops in Nigeria using farm-level data and experimental plots data in 
2006, ReSAKSS WA (2009) found that yield gaps ranged from 2.42 t/ha for 
maize and 3.43 t/ha for rice to as high as 15.89 t/ha for cassava, as shown in 
Table 11.2.

Agricultural prices

The farm gate price reported in this section is the nominal price and it is the 
actual price received by farmers for their crop output (see Fig. 11.5). It may 
be lower than the local market price, for the reason that transportation costs 
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may have been added to the local market price. The farm gate price is used 
to measure the return to farm enterprises. The farm gate price for the vari-
ous food crops, except for rice, recorded an increase between 2002 and 
2004. Rice prices recorded a decline between 2003 and 2005. In 2005 
maize, millet and sorghum also experienced falling prices, although the price 
of cassava increased dramatically from 2004 to 2005. The sharp decline in 
the farm gate price for cassava in 2006 may have resulted from the glut 
arising from the inability of farmers to market the output of the preceding 
year. In spite of the increase in the farm gate price for rice from N54.0/kg 
in 2005 to N71.6/kg in 2006, the area cultivated to the crop fell further, 
from 1.2 ha in 2005 to 1.1 ha in 2006. Probably farmers reduced the area 
cultivated in 2006 in reaction to the sudden fall in price in 2005 to N54/kg 
from N62/kg in 2004.
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Fig. 11.4. Trend in crop yields in Nigeria. (Adapted from: National Food Reserve 
Agency, 2008 and FAOSTAT data, 2008.)

Table 11.2. Crop yield gaps in Nigeria. (Adapted from: ReSAKSS WA, 2009.)

Crop
Potential 

yield (t/ha)
2006

yield (t/ha)

2006 yield yap

t/ha %

Rice   5.40  1.98  3.43 173
Cassava 28.4 12.50 15.89 127
Maize  4.0   1.57   2.42 154
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Technology and input use

Available information shows that the rate of farm input used is far from 
sufficient for achieving potential productivity in Nigerian agriculture. 
Current fertilizer use is estimated at 0.5 million t/year, far short of the 
potential of 3–5 million t/year. Government procurement ranged between 
69,000 t in 2000 and 76,000 t in 2007 (NBS, 2008). In view of the falling 
government procurements in fertilizer since the late 1990s, it is not surpris-
ing that fertilizer use per hectare arable land (kg of nutrient/ha) decreased 
from 13 kg in 1989–1991 to 6 kg in 2002 (World Bank, 2004). Similarly, 
the current use of improved seed/planting materials is put at 12% of poten-
tial demand.

Irrigation development

The results of the First Fadama Development Programme (Fadama I), spanning 
1993 to 1999 and covering about 55,000 ha, underscore the efficacy of 
irrigated farming. One of the factors responsible for low competitiveness of 
Nigerian agriculture is undeveloped irrigation potential, which thus makes reli-
ance on rain-fed farming inevitable. This leads to low productivity, meagre farm 
incomes and poverty. From Fadama I, widespread adoption of simple and low-
cost improved irrigation technologies led to increased farmers’ crop incomes, 
up to 65% for vegetables, 334% for wheat and 497% for paddy rice. Even 
with Fadama II, only an additional 80,000 ha, representing 8.4% of the fadama 
potential in the country, was earmarked for development, showing that only 
about 21% of the country’s potential is currently under development (World 
Bank, 2003).
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Production Changes in Maize in Nigeria – 
a Comparative Analysis

The tendencies outlined in the policy review above are, in some respects, also 
reflected in the micro-level data gathered as part of the study. This section 
draws on panel data from the two sampling rounds (2002 and 2008, respec-
tively) to compare the drivers of production in maize with those of the other 
seven Afrint countries. The specificities of the Nigerian experience and expla-
nations of a potentially derailed Green Revolution are contextualized through 
a comparison using the set of models developed for maize in Chapter 5 
(Andersson et al., this volume). Nigeria is compared with the remaining seven 
countries (Ethiopia, Ghana, Kenya, Malawi, Mozambique, Tanzania and 
Zambia) in analysing the drivers behind production changes in maize between 
2002 and 2008.

The micro-level household survey covered two states, Kaduna in the 
northern Guinea savannah and Osun in the humid forest. These two states 
were purposefully selected in 2002 to meet the requirements of the overall 
objective of the Afrint project. The farming system in Kaduna state is cereal 
based with significant livestock production (particularly cattle and small rumi-
nants), while production in Osun state is predominantly root crop based 
(mainly cassava), though maize production and rice are equally important in 
some parts of the state.

As in the other countries, a multi-stage stratified random sampling tech-
nique was employed. In Nigeria, each state is divided into Agricultural 
Development Project (ADP) zones for ease of extension delivery and agricultural 
development purposes. The sampling procedure comprised the selection of 
ADP zones after classifying them with respect to their agricultural potential. 
This was done to ensure dynamism in the areas within each state.

In Kaduna state, five ADP zones were covered, as compared with four 
zones in 2002. This is because a new zone has been created between 2002 
and 2008 and this new zone is now referred to as the headquarter zone. In 
Osun state, however, all the six ADP zones covered in 2002 were also selected 
in this current survey. The second stage was the selection of villages, while 
the third and final stage was the selection of households. In this survey, 
14 villages were selected from Kaduna state, as opposed to 24 selected in 
2002.3 Out of these 14 villages, five are new ones, while the remaining nine 
were covered in the Afrint I project. The new villages were added in order to 
cover some newly created ADP zones. In Osun state, on the other hand, 16 
villages were selected against the 25 selected in 2002. Out of these 16, only 
two villages were new. It should be noted, however, that the selection of villages 

3 The sample design in 2002 was sub-optimal, with too few respondents in each sample  village. 
In the 2008 round it was therefore decided to drop about half of the 2002 villages and 
increase the number of respondents in each village. This obviously brings down the size of 
the Nigerian panel.
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in Afrint I followed the identification of villages along the intensification 
continuum – early, transition and late. Households were sampled randomly in 
the villages. The 2002 cross-section included 495 households and the 2008 
cross-section includes 434 households. The Nigerian panel data covers 221 
households interviewed in both 2002 and 2008. The panel of maize farmers 
is a subset of the latter, which includes 206 households that grew maize in both 
2002 and 2008. The rice and sorghum panels are too small to be analysed on 
their own, while cassava has its own problem, dealt with in the Introduction to 
this volume.

Results of the analysis

Generally speaking, Nigeria confirms the overall patterns of production drivers, 
as outlined in Chapter 5: increased production of maize is more driven by area 
expansion than by intensification, while commercial drivers emerge as the 
strongest influence on production increases, especially in the period between 
2002 and 2008 (see Tables 11.3, 11.4, 11.5).4

One major difference between the seven countries and Nigeria lies in the 
relative role of technology during the period from the reference year (on aver-
age 1982) to 2002. Nigerian producers who used seed fertilizer technology 
from the outset or adopted it during this period, benefitted less from this than 
their counterparts in other countries (see Table 11.4). Hence, seed fertilizer 
technology cannot be shown to be associated with higher maize productivity 
in the early period of the Green Revolution in Kaduna and Osun. This leads 
to a critical reflection on an earlier paper by one of the authors (Akande, 
2006), where the role of technology in the earlier phases of the Nigerian 
Green Revolution may have been overestimated. On the other hand, we spot 
interesting differences in the second equation. Those who used seed fertilizer 
technology in the reference year had significantly higher production in 2008 
than their peers. This is in line with the results for the other seven countries. 
However, those who have adopted seed fertilizer since the reference year, 
other things being equal, also enjoyed significantly higher productivity5 than 
the non-adopters. There is an evident contrast between the shorter period, 
from the reference year to 2002, with non-significant effects of seed fertilizer 
technology, and the longer one, between the reference year and 2008, with 
stronger effects. The contrast points to a more recent dynamism. This is not 
enough, however, to yield results in the third equation, which shows that, in 
Nigeria as well as in the other countries, adoption of seed fertilizer technol-
ogy apparently has not contributed significantly to increased productivity 
from 2002 to 2008.

4 The reader may wish to consult the chapter by Andersson et al. (Chapter 5, this volume) in 
order to understand the modelling strategy, the variables used, etc.
5 Since the dependent variable in the equations is logged production or logged change in 
production, and since we control for area in the equations, the regression coefficients can be 
taken to indicate the impact on area productivity of a given independent variable.
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Table 11.3. Maize production model: Nigeria compared to seven other countries in sub-Saharan Africa.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1 + 2)
t0 to t2

Period 2
t1 to t2

Nigeria
Seven 

countries Nigeria
Seven 

countries Nigeria
Seven 

countries

b Sig. b Sig. b Sig. b Sig. b Sig. b Sig.

Constant  7.34 ***   5.83 ***   6.12 ***   6.06 *** −0.57   0.57 ***

Controls
Years since farm 

established, logged
−0.10   0.02   0.05 −0.09 **   0.15 −0.13 ***

Descendant households  0.18   0.09   0.06   0.23 −0.17   0.11
Area

Area under maize, logged  0.83 ***   0.62 ***   0.57 ***   0.59 ***   0.48 ***   0.21 ***

Weather
Drought in 2002 −0.49 *** −0.18 ***

Floods in 2008 −0.36 *   0.46 ***

Fertilizer
Used fertilizer at the start 

of the period
−0.14   0.53 ***   0.67 **   0.41 ***   0.47 −0.07

Decreased or stopped using fertilizer 
during the period

 0.03 −0.41 *** −0.51 −0.52 *** −0.79   0.14

Started or increased using 
fertilizer during the period

−0.10   0.38 ***   0.83 ***   0.13   0.27   0.12

Ploughing
Used ploughing at the start 

of the period
 0.27   0.20 **   1.08   0.60 *** −0.02   0.16 *

Stopped using ploughing during 
the period

 0.35 −0.08 −0.69 −0.31 ***   0.24 −0.32 *

Started using ploughing during 
the period

  0.07  0.46 ***   0.15 0.55 *** −0.45 0.57 ***

Continued



274
T. A

kande et al.

Commercialization
Sold maize at beginning 

of period
  0.14  0.39 ***   0.49 *       0.35 *** −0.23   −0.14

Stopped or decreased selling 
maize during the period

−0.06 −0.03 −0.41 **     −0.17 * −0.58   −0.49 ***

Started or increased selling 
maize during the period

  0.14  0.57 ***   0.34       0.64 ***  0.59    0.60 ***

Distributional dimensions
Elite membership in 2002   0.18  0.15 −0.29       0.09 −0.39   −0.16
Gender of farm manager 

in 2002
−0.10 −0.09 −0.07     −0.21 *** −0.07   −0.06

Kaduna  0.64 ***   0.09 −0.53 **

Residual from use of seed-
fertilizer technology model

−0.22   0.12 *

Residual from market 
participation model

−0.03   0.00

Model info
No. of cases 159 1158 148 1293 153 1144
R2   0.78  0.53   0.51   0.61  0.59    0.29
Missing cases (%)   0.23  0.28   0.28   0.19  0.26    0.28

The levels of significance are denoted by: *(10%), **(5%) and ***(1%).

Table 11.3. Continued.

Period 1 (p1)
t0 to t1

Period 1 + 2 (p1 + 2)
t0 to t2

Period 2
t1 to t2

Nigeria
Seven 

countries Nigeria
Seven 

countries Nigeria
Seven 

countries

β Sig. β Sig. β Sig. β Sig. β Sig. β Sig.



Has the Nigerian Green Revolution Veered Off Track? 275

In terms of cultivated area there are significant differences in the regression 
coefficients between Nigeria and the other countries in the first and third equa-
tions. Comparing b-value for area in the Nigerian case with that of the other 
countries, we see that the coefficient for the former country is significantly 
higher (0.83) than that for the others (0.62). Being a rough indicator of the 
marginal productivity of land,6 this would mean that marginal productivity is 
higher in the Nigerian case, or more specifically in Osun and Kaduna. Moreover, 
the regression coefficient for area in the third equation, which is an indicator of 
intensification, is significantly higher in Nigeria than elsewhere. Both these 
results point to a higher level of intensification in the Nigerian sample, as well 
as a more dynamic intensification process in Nigeria.

There are few significant differences in the impact of ploughing. Note, 
however, that, according to equation 5.3, adopters of ploughing did not gain 
in terms of increased area productivity, unlike their counterparts in the other 
countries. This could be due to the massive adoption of tractor ploughing, 

Table 11.4. Fertilizer adoption model for Nigeria compared to seven other countries.

Nigeria Other countries

β Exp(β) Sig. β Exp(β) Sig.

Years since farm established, 
logged

  0.13  1.14  −0.07 0.91

Descendant households, dummy    0.10 1.36
Additional land available, dummy  2.44 10.07 **    0.39 1.86 **

Family labour resources 
increased since 2002

−0.52  0.64    0.36 1.33 **

Increased cattle ownership 
since 2002, dummy

−0.42  0.73  −0.02 1.10

Farm management feminized 
since 2002, dummy

−2.02  0.14 **  −0.10 0.87

Used fertilizer on maize in 2002   1.05  2.70    1.41 3.03 ***

Started or increased sale 
of maize since 2002, dummy

  1.32  3.75 **    0.57 1.93 ***

Change in country-level mean 
nominal producer price 
of maize, 2002–2008, logged

  0.42 5.70 **

Started or increased sale of other 
food crops since 2002, dummy

  0.85  2.35    0.76 2.40 ***

Started receiving extension 
services since 2002, dummy

−0.59  0.55    0.04 0.96

Constant −2.21  0.11  −1.23 0.20 ***

Valid n (listwise)   147   1083
Missing cases (%)   0.29   0.32
Nagelkerke’s R2   0.20   0.23

The levels of significance are denoted by: *(10%), **(5%) and ***(1%).

6 Cf. Chapter 5, this volume.
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which distinguishes the Nigerian sample from the other countries.7 Tractor 
ploughing economizes on labour with marginal effects on yields, while the use 
of oxen enhances labour productivity as well as yields – the latter through the 
supply of manure. Thus, the prevalence of tractors in Nigeria may result in 
lower yield effects of ploughing.

The commercialization indicators behave exactly the same in Nigeria as in 
other countries. This reinforces the conclusion that commercialization drivers are 
the most important and they seem at least as strong in Nigeria as elsewhere.

Table 11.5. Market participation model for Nigeria compared to seven other countries.

Nigeria Seven countries

β Exp(β) Sig. β Exp(β) Sig.

Years since farm established, logged −0.19  0.83   0.01  1.01
Descendant household, dummy   0.70  2.02
Additional land available 

2002, dummy
 0.66  1.93   0.74  2.10 ***

Maize area increased 
since 2002, dummy

−0.29  0.75   0.81  2.26 ***

Yields of maize increased 
since 2002, dummy

 1.23  3.43   0.83  2.30 ***

Used fertilizer on maize 
in 2002, dummy

  0.62  1.86 ***

Started using fertilizer 
since 2002, dummy

−0.82  0.44   0.08  1.08

Sold or intended to sell 
maize 2002, dummy

 3.70 40.31 **   3.01 20.27 ***

Change in country-level mean 
nominal producer price of maize, 
2008 over 2002, logged

−0.18  0.83

Started or increased sale of other 
food crops since 2002, dummy

 0.32  1.38   0.68  1.98 ***

Proxy for elite membership in 
reference year

−1.06  0.35   0.68  1.97 **

Increased share of maize 
consumed since 2002, dummy

−2.97  0.05 ** −2.11  0.12 ***

Income from non-farm sector 
2008, dummy

−0.61  0.54 −0.11  0.90

Income from sale 
of non-staples 2008, dummy

 0.07  1.07   0.28  1.33

Constant  0.37  1.45 −2.91  0.05 ***

Valid n (listwise) 174  1441
Missing cases (%)   5      6
Nagelkerke’s R2  0.37     0.43

The levels of significance are denoted by: *(10%), **(5%) and ***(1%).

7 There has been massive adoption of tractor ploughing in the Nigerian maize panel: there are 
four times as many farmers using tractors in 2008 compared to 2002.
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The results reported by Andersson et al. in Chapter 5 of this volume 
pointed to a process where the village elites have partially withdrawn from 
the maize markets and left space for other and smaller producers to enter. 
Admittedly, the statistical underpinning of this result is not strong. This is 
emphasized when we compare Nigeria and the other countries, where we get 
no significant results. Thus the strong effects of market entry on production 
increases cannot be shown to have a smallholder profile in the sense of ben-
efitting the non-elite households disproportionately. On the other hand, the 
strong and significant β value for the Kaduna dummy in the third equation 
indicates that, during the period 2002–2008, maize production was more 
dynamic in the forested Osun, where farms, on average, are much smaller 
than in the Guinea savannah Kaduna.

The above signals, first of all, that most of the drivers identified in 
Chapter 5 by Andersson et al. apply in Nigeria as well. Going by the first 
two equations in the model presented in that chapter, Nigerian farmers 
record log production levels that are about 40% higher than the reference 
case (Kenya). In the reduced form model, however, Nigeria does not stand 
out as particularly dynamic, in contrast to, for example, Zambia, Mozambique 
and, to some extent, Ghana (see Andersson et al., Chapter 5, this volume for 
a discussion of this). The reasons for this may lie at macro level, as we will 
presently see.

The macro-level variables that are part of the modelling exercise in Chapter 
5 earlier in this volume are not included here since they are constant in the 
one-country regression. It is interesting to compare these indicators for Nigeria 
and for the other countries in descriptive terms, however (see Table 11.6).

Table 11.6. Comparison of macro-level indicators for Nigeria and seven other countries.

Nigeria Seven countries Total

Government expenditure on agriculture 
and rural development, 2002 
(lagged by 3 years)

1.62 4.32 3.86

Import of maize as per cent of total 
production 2000–2005

0.02 5.97 3.11

GDP per capita 2001 (constant 2000 USD)   368.71     243.81    255.63
Government expenditure on agriculture and rural 

development, 2008 (lagged by 3 years Nigeria 
2003, Zambia 2004, Ghana 2004, Malawi 2006)

4.80 7.44 7.07

Import of maize as share of total domestic 
production 2001–2005

0.14 4.95 3.29

GDP per capita 2007 (constant 2000 USD)   473.43    295.08    311.49
Change in budget allocations to agriculture 

(lagged), 2008 over 2002
2.96 1.72 1.83

Change in import of maize (lagged), 
2008 over 2002

7.00 0.83 1.06

Change in GDP per capita 2007 over 2001 1.27 1.21 1.21
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Looking first at government expenditure, it is evident that in 2002 Nigeria 
was much below the mean for the other countries.8 From that year both Nigeria 
and the other countries have increased their budgetary allocations to agricul-
ture, in the Nigerian case we record an increase of almost 300%, compared to 
83%, on average, for the other countries.

Nigeria had almost negligible imports of maize in the years leading up to 
2002. From this scanty numerical base, imports have increased manifold but 
remain proportionally low.

Being a richer country, Nigeria had a GDP per capita in 2001 which was 
about 50% higher than the mean for the other countries. Similarly, it experi-
enced 27% growth in GDP per capita over the period 2001–2008, which is 
considerably higher than the average 21% growth for the other countries. 
Going by these figures, and the hypotheses we tested in Andersson et al.
(Chapter 5, this volume), Nigeria should have been poised for a quicker growth 
in the maize sector than the others.9 Equation 3 for the maize model suggests 
that this is not the case.

When we run the subsidiary models (i.e. the Appendix models in Andersson 
et al., Chapter 5, this volume), we approach the reasons for the sluggish 
Nigerian Green Revolution (see Tables 11.2 and 11.3).

As is clear from these tables, there are no significant differences between 
Nigeria and the other countries. This is true both for the fertilizer adoption 
model and for the one on market entry. The drivers for adoption and entry 
seem to be the same as for the other countries.

Adoption of seed fertilizer technology is, in all countries, associated with 
commercialization and having access to set-asides or fallow land. An ad hoc 
interpretation of this can be that increased maize production on the whole 
relies on extensive growth and draws on set-asides that can be made productive 
by adding fertilizer. Recall, however, that the maize production model indicated 
a slightly more intensive growth pattern in Nigeria than in the other 
countries.

As can be seen, two variables are excluded from the Nigerian model of 
fertilizer adoption: (i) descendant households; and (ii) nominal price change of 
maize since 2002, which is a country-level variable (thus being constant in a 
regression for a single country). The exclusion of the former is due to its low 
variance: there are only six descendant households.

Nigeria experienced an increase in producer prices for maize of 28% if 
maize prices are taken at the two points of 2002 and 2007, respectively, and 
measured in USD at 1999/2001 USD value. In local currency the increase 
was 23% during the same period (FAOSTAT). In the Afrint database, however, 
a nominal price increase of 15% over the period was recorded, which is clearly 
below the inflation rate. This is probably an important explanation for the slow 

8 The Nigerian figure here is from another source than those used for the other countries, so 
the comparability may be problematic.
9 Remember that the maize model in Andersson et al. (Chapter 5, this volume) predicts a 2% 
growth for every  percentage of growth in GDP per capita.
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