INTERNATIONAL

FOOD POLICY
ADB . RESEARCH
A INSTITUTE

l FPR[ A member of the CGIAR Consortium

The Quiet Revolution In
Staple Food Value Chains

Enter the Dragon, the Elephant, and the Tiger

Thomas Reardon, Kevin Chen, Bart Minten
and Lourdes Adriano




INTERNATIONAL
FOOD POLICY
RESEARCH
INSTITUTE

A member of the CGIAR Consortium

The Quiet Revolution In
Staple Food Value Chains

Enter the Dragon, the Elephant, and the Tiger

Thomas Reardon, Kevin Chen, Bart Minten,
and Lourdes Adriano



© 2012 Asian Development Bank and International Food Policy Research Institute

All rights reserved. Published in 2012.
Printed in the Philippines.

ISBN: 978-92-9092-910-9 (Print), 978-92-9092-911-6 (PDF)
Publication Stock No. BKK124958-3

Cataloging-In-Publication Data

Reardon, Thomas et.al.

The quiet revolution in staple food value chains: Enter the dragon, the elephant
and the tiger.
Mandaluyong City, Philippines: Asian Development Bank, 2012.

1. Rice. 2. Potatoes. 3. Value chains. 4. Bangladesh. 5. People’s Republic of China.
6. India. . Asian Development Bank.

The views expressed in this publication are those of the authors and do not necessarily reflect
the views and policies of the Asian Development Bank (ADB) or its Board of Governors or the
governments they represent, and the International Food Policy Research Institute (IFPRI).

ADB and IFPRI do not guarantee the accuracy of the data included in this publication and
accept no responsibility for any consequence of their use.

By making any designation of or reference to a particular territory or geographic area, or
by using the term “country” in this document, ADB and IFPRI do not intend to make any
judgments as to the legal or other status of any territory or area.

ADB and IFPRI encourage printing or copying information exclusively for personal and
noncommercial use with proper acknowledgment of ADB and IFPRI. Users are restricted from
reselling, redistributing, or creating derivative works for commercial purposes without the
express, written consent of ADB and IFPRI.

Notes:
In this publication, “$" refers to US dollars.
Unless otherwise noted, the authors are the sources for all figures and tables.

6 ADB Avenue, Mandaluyong City
1550 Metro Manila, Philippines
Tel +63 2 632 4444

Fax +63 2 636 2444
www.adb.org

For orders, please contact:
Department of External Relations
Fax +63 2 636 2648
adbpub@adb.org

l:,') Printed on recycled paper



Contents

List of Figures and Tables
Foreword

The Authors
Acknowledgments
Abbreviations and Acronyms

Executive Summary

Rapid but Differentiated Transformation
Catalytic Roles of Government
Food Security and Growth Strategy for Asia

Part A: Food Value Chains

Chapter 1: Introduction

The Context: The Debate over the Causes of the Recent Rice Crisis
Purpose and Themes

Sector and Area Focus and Research Questions

The Structure—Conduct—Performance Paradigm

Structure of the Book

References

Chapter 2: Sector Overview, Study Areas, and Sampling Framework

Rice in Bangladesh, the People’s Republic of China, and India
Potatoes in Bangladesh, the People’s Republic of China, and India
Study Areas, Survey Methods, and Sampling Framework
Appendix: Details of the Sampling Framework

References

Vi
Xi
Xiii
Xiv
Xvi
XVii
Xviii

XX
XXi

16

16
25
31
33
41



iv. The Quiet Revolution in Staple Food Value Chains Ca=ea=i3=¢

Part B: Rice Value Chain

Chapter 3: Upstream—Rice Farm Transformation

Structure of the Rice Farm Segment

Technology, Inputs, Marketing, and Credit in Rice Farming
Performance of the Rice Farm Segment

Conclusions Regarding the Rice Farm Segment
References

Chapter 4: Midstream—Transformation of the Rice Mill and Trader Segments

Structure, Conduct, and Performance of Rice Mills
Structure, Conduct, and Performance of Rice Traders
Summary

References

Chapter 5: Downstream—Rice Retail Transformation

Structure of Rice Retail

Conduct of Rice Retail

Performance of Traditional Rice Retail
Conclusions

References

Chapter 6: Performance of the Rice Value Chain—Rewards, Costs, and Margins

Costs, Rewards, and Overall Margins in the Rice Value Chain
Cost Items in the Rice Value Chain

Rice Markets

Conclusions

References

Part C: Potato Value Chain

Chapter 7: Upstream—Potato Farm Transformation

Structure of the Potato Farm Segment
Conduct of the Potato Farm Segment
Performance of the Potato Farm Segment
Conclusions

References

47

48

48
57
73
76
78

80

81
94
110
111

113

114
122
128
141
141

143

143
147
151
158
159

161

162

162
17
188
193
195



S=G9=h =6 Contents v

Chapter 8: Midstream—Transformation of the Potato Cold Storage and
Trading Segments

Structure of the Cold Storage Segment
Conduct of the Potato Cold Storage Segment
Performance of the Cold Storage Segment
Structure of the Potato Trader Segment
Conduct of the Potato Trader Segment
Performance of the Potato Trader Segment
Conclusions

References

Chapter 9: Downstream—aPotato Retail Transformation

Structure of Potato Retail

Conduct of Potato Retail

Performance of Traditional Potato Retail
Conclusions

References

Chapter 10: Performance of the Potato Value Chain—Rewards, Costs,
and Margins

Costs, Rewards, and Overall Margins in the Potato Value Chain
Potato Market Prices

Conclusions

References

Part D: Conclusion

Chapter 11: Summary and Policy Implications

Structural Changes in the Rice and Potato Value Chains: Macro View

Meso Perspective of the Transformation in Each Segment of the Value Chains
Government Roles in Transforming Value Chains

Strategies for Transforming the Agrifood Economy and for Food Security
References

197

198
202
212
215
220
226
233
234

236

236
240
243
249
250

251

251
260
264
266

267

268

270
277
281
284
285



List of Figures and Tables

Figures

41
5.1
5.2
5.3
6.1
6.2
6.3
6.4
6.5
6.6
8.1

8.2
8.3
8.4
9.1

10.1
10.2
10.3
10.4
10.5

Tables

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Bangladesh Rice Mill Capacity Utilization
Number of Supermarket Stores in Dhaka
Start-up Years of Modern Retail in Delhi

Cumulative Density Functions of the Price of Rice at Traditional Retailers

Producer and Retail Price Variation of Rice in Bangladesh
Price Variation by Segment during the Survey in Bangladesh
Retail Prices of Rice during the Survey in Bangladesh
Wholesale and Retail Rice Prices in Delhi

Ratio of Wholesale to Final Rice Retail Price in Delhi

Nominal and Real Rice Retail Margins in Delhi

Share of Potatoes from Cold Storage Facilities

in Dhaka’s Potato Supply, 2009

Share of Cold-Stored Potatoes in Delhi’s Total

Monthly Potato Storage per Cold Storage Facility: Bangladesh
Monthly Potato Storage per Cold Storage Facility: Agra

Potato Price Variation in Beijing, Delhi, and Dhaka: Cumulative Density
Functions of the Traditional Retail Price of Potato

Potato Prices in Dhaka

Price Variation in the Potato Value Chain from Agra to Delhi
Potato Wholesale and Retail Prices in Delhi

Ratio of Wholesale to Retail Potato Prices in Delhi

Real and Nominal Potato Retail Margins in Delhi

Rice Farm Land: Distribution and Rental

Farm Size and Nonland Assets, 2009

Rice Farmers and Nonfarm Labor

Composition of Rice Farmers’ Production Costs

Rice Farms’ Access to Water

Farmers’ Acquisition of Rice Seed

Shift to High-Yielding and Hybrid Varieties

Share of Farms Buying Chemical Fertilizers and Crop Chemicals

85
118
119
131
152
153
153
156
156
156

203
204
205
205

245
261
261
262
262
263

49
52
55
58
60
61
63
65



3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
41
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
410
411
412
413
414
415
416
417
418
419
4.20
5.1
5.2
5.3
5.4

5.5
5.6
5.7
5.8
59

5.10

d=e9=6_3=¢0 List of Figures and Tables vii

Rice Farmers’ Marketed Surplus Rates, 2009

Composition of Rice Farmers’ Clients

Composition of Rice Farmers’ Sales to their Clients

Paddy Sales: Time and Location

Rice Farmers’ Ownership and Use of Cellular Phones

Credit from and to Buyers

Rice Farm Productivity, Main Rice Season

Shift to Higher Quality Rice

Farmers’ Production Cost

Farm Size and Paddy Prices

Structure of the Rice Mill Segment

Capacity Utilization Rate of Rice Mills by Season

Rice Mills’ Procurement of Paddy

Rice Mills’ Sales by Source and Mill Size

Rice Mills: Timing and Source of Payments

Rice Mills’ Provision of Services Other than Credit

Rice Quality and Rice Mills

Average Annual Costs per Mill

Rice Mill Profit Rates and Internal Rates of Return
Characteristics of Paddy and Rice Traders in Bangladesh and India
Characteristics of Rice Traders and Wholesalers in Beijing
Rice Traders’ Seasonality

Rice and Paddy Traders’ Sources

Rice and Paddy Traders’ Sales Destinations

Rice and Paddy Traders and Credit

Rice and Paddy Traders’ Provision of Other Services

Quality of Rice Traders’ Supply, 2009

Traders’ Yearly Operating Costs

Variable Costs of Rice and Paddy Wholesalers in the Last Transaction
Rice and Paddy Traders’ Profits

Characteristics of Traditional Rice Retailers

Transactions of Traditional Rice Retailers

Labor and Capital per Traditional Rice Retailer

Sales of Leading Modern Retail Chains that Sell Food and Growth of
Gross Domestic Product

Characteristics of Beijing Supermarket Chains that Sell Rice
Procurement by Traditional Rice Retailers: Source
Procurement by Traditional Rice Retailers: Time and Transport
Cellular Phone Use by Traditional Rice Retailers

Frequency that Traditional Retailers Bought from a Seller and Reasons
for the Choice

Traditional Rice Retailers’ Information on Quantity of Rice

66
67
69
70
71
72
73
74
75
76
81
84
86
87
89
90
91
93
94
95
96
97
98
100
102
103
106
107
107
109
114
115
115

116
122
122
123
124

124
125

=]

SR

(' —]



viii  The Quiet Revolution in Staple Food Value Chains A== =5

511
512
513
5.14
5.15
5.16
517
5.18
5.19

5.20
5.21
5.22

5.23
6.1

6.2

6.3

6.4
6.5

6.6
6.7

6.8

71
7.2
7.3
7.4
7.5
7.6

7.7
7.8

7.9
7.10

Traditional Rice Retailers’ Information on Quality of Rice
Traditional Rice Retailers’ Credit with Suppliers and Customers
Traditional Rice Retailers’ Home Delivery

Costs of Traditional Rice Retailers

Quality and Packaging in Traditional Rice Retail

Margins and Profits of Rice Retailers

Beijing Supermarket Chains’ Rice Sales

Rice Quality in Traditional versus Modern Retailers in Bangladesh
Rice Price Comparisons between Traditional and Modern Retail
in Bangladesh

Rice Price Difference between Traditional and Modern Retailers in Delhi

Hedonic Price Regression Results: Rice in Delhi

Propensity Score Matching: Results Comparing Prices at Traditional
and Modern Retailers in Delhi

Traditional Rice Retailers’ Profit Rates

Shares of Rewards, Costs, and Total Margins in the Rice Value Chain
from Noagoan District to Dhaka

Shares of Rewards, Costs, and Total Margins in the Rice Value Chain
from Heilongjiang to Beijing

Shares of Rewards, Costs, and Total Margins in the Rice Value Chain
from Shahjahanpur in Uttar Pradesh to Delhi

Shares of Cost Items in the Rice Value Chain in Bangladesh

Shares of Cost Items in the Rice Value Chain in the

People’s Republic of China

Shares of Cost Items in the Rice Value Chain in India

Prices Received by Players in the Value Chain in India during
September—February

Rice Regressions: Nominal Wholesale and Retail Prices,

and Nominal and Real Retail Margins

Potato Farmland Distribution and Rental

Potato Farmers and Nonland Assets, 2009

Potato Farmers and Nonfarm Labor

Composition of Potato Farmers’ Production Costs

Potato Farmers’ Access to Irrigation Water

Seed Potato Acquisition: Shares of Households Declaring their

Main Sources

Shares of Potato Farmers Buying Chemical Fertilizers

and Crop Chemicals

Potato Farmers’ Marketed Surplus Rates, 2009

Potato Farmers and Cold Storage

Composition of Potato Farmers’ Clients

125
126
126
129
130
132
134
137

137
138
139

139
140

144

145

146
148

149
150

154

157
163
167
17
172
174

176

177
179
180
184



711
712
713
7.14
7.15
7.16
8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14

8.15

8.16
8.17

8.18
8.19

8.20
8.21
8.22
8.23
8.24
8.25
8.26
9.1
9.2
9.3
9.4

d=e9=63=¢0 List of Figures and Tables ix

Composition of Potato Farmers’ Sales to their Clients 185
Potato Farmers and Credit 187
Potato Farm Yields 189
Potato Farmers and Varietal Change 190
Potato Farmers and Wastage 191
Potato Price at the Farm Gate 192
Cold Storage Capacity and Diffusion: Bangladesh and India 200
Bangladesh: Cold Storage Clients 206
India: Cold Storage Clients and Procurement Sources 206
India: Cold Storage Facilities’ Sales from Own Stocks:

Destinations 208
Cold Storage Facilities’ Provision of Value-Chain Finance 209
Other Services of Cold Storage Facilities 211
Type of Potato Stored in Bangladesh, 1999 and 2009 212
Average Annual Operating Costs per Cold Storage 213
Profit Rates and Internal Rates of Return for Cold Storage Facilities 214
Characteristics of Potato Traders in Bangladesh 215
Characteristics of Potato Traders and Wholesalers in Delhi and Agra 216
Characteristics of Potato Traders in the PRC 216
Characteristics of Potato Wholesalers in Beijing 217
Potato Traders’ Seasonality in Bangladesh: Quantities Procured

per Day per Season, 2009 219
Potato Traders’ Seasonality in India: Quantities Procured

per Day per Season 219
Potato Traders’ Monthly Volume in the Rural PRC 219
Seasonal and Geographic Procurement Patterns of Potato Wholesalers

in Beijing 220
Potato Traders’ Suppliers 221
Potato Traders’ Sales Destinations, with Shares of Volumes by Buyer Type

and Destination 222
Potato Traders and Credit 223
Potato Traders and Other Services: Bangladesh and India 224
Potato Traders and Other Services: The PRC 225
Potato Traders: Variety and Quality Differentiation 226
Potato Wastage 229
Variable Costs of Potato Wholesalers 230
Potato Traders’ Profit Rates 232
Characteristics of Traditional Potato Retailers 237
Turnover of Traditional Potato Retailers 237
Labor and Capital Use per Traditional Potato Retailer 238

Procurement by Traditional Potato Retailers 240



x The Quiet Revolution in Staple Food Value Chains A= D=4 I=F

9.5
9.6

9.7

9.8

9.9

9.10
9.11
9.12
9.13
9.14
9.15
10.1
10.2
10.3
10.4
10.5
10.6

10.7

Traditional Potato Retailers’ Procurement Methods

Traditional Potato Retailers: Information and Quantity Assessment

in the Last Transaction

Traditional Potato Retailers: Information and Quality Assessment

in the Last Transaction

Traditional Potato Retailers’ Credit with Suppliers and Customers,

and Home Delivery

Traditional Potato Retailers’ Costs

Traditional Potato Retail: Quality, Variety, and Packaging

Margins of Traditional Potato Retailers

Traditional Potato Retailers’ Profit Rates

Potato Price Difference: Modern versus Traditional Retail

Hedonic Potato Price Regression Results: India

Propensity Score Matching Results of Potato Price Comparisons:
Modern versus Traditional Retail in India

Shares of Rewards, Costs, and Total Margins in the Potato Value Chain
from Bogra to Dhaka in Bangladesh, Harvest and Off-Season Periods
Shares of Rewards, Costs, and Total Margins in the Potato Value Chain
from Gansu to Beijing, Harvest Season

Shares of Rewards, Costs, and Total Margins in the Potato Value Chain
from Agra to Delhi, Harvest and Off-Harvest Periods

Shares of Cost Items in the Total Cost of the Potato Value Chain

in Bangladesh, Harvest and Off-Season Periods

Shares of Cost Items in the Total Cost of the Potato Value Chain

in the PRC, Harvest Season

Shares of Cost Items in the Potato Value Chain from Agra to Delhi,
Harvest and Off-Season

Potato Regressions in India: Nominal Wholesale and Retail Prices

and Margins

240
24
242
242
243
244
246
247
247
248
249
252
253
254
256
257
258

263



Foreword

for sustainable and inclusive development. This task is especially formidable

in Asia, where more than two-thirds of the world’s poor and malnourished
people live. Food prices in Asia are projected to remain high and volatile, and
food production is likely to be challenged by the combined effects of resource
degradation and increasing climate variability and change. Ensuring food
security in this region requires urgent actions to improve the productivity and
climate resilience of agriculture and to upgrade the food value chains to ensure
adequate and affordable food supplies.

Feeding nine billion people by 2050 is a top priority on the global agenda

At the height of the 2008 food price surge, the Asian Development Bank
commissioned the International Food Policy Research Institute (through technical
assistance TA 3689-REG: Thirteenth Agriculture and Natural Resources Research
at International Agricultural Research Centers) to conduct a study to evaluate
staple food value chains in Bangladesh, the People’s Republic of China, and
India. The basic idea was to identify potential areas for reform to make food
value chains more responsive to rising food demand and supply constraints.

Staple food value chains in Asia have generally been perceived as operating
in a traditional mode, which is typically thought to be an extremely long and
fragmented process in dire need of modernization. Surprisingly, the study
revealed a totally different situation. Staple food value chains are transforming
across the region, with fewer intermediate actors, better integration, and
higher receptiveness to technological changes.

This book, as its title denotes, documents the quiet revolution in staple food
value chains now changing the face of Asia. It provides a systematic and rigorous
review of the structural transformation pathways of these food chains and the
catalytic roles that governments, the private sector, civil society, and international
development institutions can play in the process. While not intended as a policy
analysis for food security, the study provides critical guideposts for assessing
and addressing all segments of the food chains that unnecessarily contribute
to higher retail food prices. Most significantly, the book provides a clearer
picture of how staple food value chains can benefit inclusive economic growth
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trajectories. More and more, sleepy rural areas are waking up to an increase in
jobs and incomes from new links with commercial urban centers and vibrant
intermediaries, technologies, infrastructure, and policies.

While there is no “one size fits all” model for modernizing these value chains,
this book demonstrates that grassroots efforts are unfolding and gaps in
knowledge are closing. With more proactive initiatives from governments,
the private sector, civil society, and international development institutions,
agriculture in Asia can be effectively transformed and food security ensured.

— | 1

S . | [ e
R 2
e S g Lo
Bindu Lohani Shenggen Fan
Vice President (Knowledge Management Director General

and Sustainable Development)
Asian Development Bank

International Food Policy Research Institute
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Executive Summary

This book presents findings from a detailed study of how domestic staples
value chains are structured and performing in Asia after the food price hike
of 2007-2008. Three questions are asked in the study: (1) Are staples value
chains transforming structurally? (2) Is the conduct of staples value chains’
actors transforming? (3) Is the performance of staples value chains leading
to the inclusion of small-scale farmers, small-scale midstream actors, and
workers, and (all else being equal) to lower food costs for consumers? To
address the questions, about 3,500 farmers, traders, millers, cold storage
facilities, and modern and traditional retailers of rice and potato value chains
were surveyed in key rural producing centers that serve the large urban
centers (Dhaka, Beijing, and Delhi) of three economies (Bangladesh, the
People’s Republic of China [PRC], and India). Domestic value chains were
chosen, as they accommodate 98% of the staples in the region. Rice and
potatoes are the main grain and the main vegetable staple in these countries.

The survey’s findings indicate that a transformational modernization is under
way in these staple food chains, albeit at different speeds. In the rice value
chain transformation, the leader is the PRC, which appears to be changing
faster or has transformed further, especially in the remarkable development of
its rice milling sector. In the potato value chain, India is taking the lead, with
the spectacular rise of potato cold storage facilities (CSFs) in Agra.

Rapid but Differentiated Transformation

This transformation is a “quiet revolution,” as these changes are grassroots
in nature. Important drivers of the transformation of rice and potato value
chains have been the increase in scale and change in technology of rice
milling and potato storage. On the demand side, there was a surge in
the demand for potatoes and other vegetables with increases in incomes
and in megacities’ populations. This created, in turn, a demand for off-
season supply of potatoes and for higher-quality rice. On the supply side,
the number of medium-large mills with modernized technologies and
of modern CSFs has increased rapidly. Both the diffusion of CSFs and the
modernization of mills have been favored by direct government subsidies
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as well as indirect government support through major investments in
road improvement and the installation of energy grids so crucial to milling
and cooling.

Specific features of the transformation by value-chain segment are as follows:

e Upstream segments of the value chains: There is great heterogeneity in farm
sizes and distribution of nonland assets. But all farmers, regardless of how
small their plots are, are commercializing as they engage in nonfarm labor
markets and use more external inputs per hectare. Factor markets for farm
machines, water, and land rental are vibrant. Armed with mobile phones,
farmers are more informed of what, how, and for whom to produce.

e Midstream segments: Rice mills are modernizing. Driven primarily by
the private sector, and coupled with technological change, mills are
consolidating. The number of small village mills has declined rapidly,
particularly in the PRC and India. Especially in the PRC, and to some extent
in Bangladesh, rice mills have changed their procedures and are buying
directly from farmers, selling directly to agents in wholesale markets, and
branding and packaging the rice. These changes may make the chain
more efficient, and certainly help in quality differentiation and traceability.

e The rice and paddy wholesale segment has also been transforming rapidly,
especially in the PRC and Bangladesh, and somewhat in India. The roles
of village traders linking farmers and rural wholesale markets or mills, and
of semi-wholesalers linking rural mills and urban wholesale markets or
supermarket chains, have diminished greatly. Traders in wholesale markets
have made important investments in warehouses and trucks and have on
average increased their scale.

e There has been a rapid spread of modern potato CSFs, especially in India
and secondly in Bangladesh. Farmers rapidly took up using cold storage
and dropped their traditional storage methods. Massive investments went
into CSFs of all sizes. The scale has been rising over time, and thus a process
of consolidation is occurring. Investment in CSFs has been encouraged by
partial government subsidies and by government investment in the electricity
grid. Most of the trading has shifted to the CSFs from the government-
mandated wholesale markets. Farmers, even small-scale ones, ubiquitously
use the CSFs, and have gained significant price advantages from storing.

e Consumers gained the advantage of greater year-round access to potatoes.
The surveys found that two-thirds of the potatoes sold in Delhi and Dhaka
had been cold stored.

f
B
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e Downstream segments: Supermarkets have penetrated urban rice retail, most
deeply and widely in Beijing, where they have about half the market. Delhi
supermarkets have only started to penetrate the rice market, with about 7%
of sales. This penetration can be expected to accelerate, given that foreign
direct investment in retail was liberalized in September 2012. In Bangladesh,
supermarkets have barely started to enter the market. Supermarkets have
been slower to penetrate the urban market for potatoes, as well as for other
fresh produce (a lag that follows international patterns).

e Supermarkets and traditional rice shops and stalls have been shifting from
loose, unbranded rice to packaged, branded rice. This has progressed
furthest and fastest in the PRC, driven by the practices of modernizing rice
mills. Branding allows traceability in the supply chain for rice in particular, an
important development. Packaging also helps signal quality differentiation.
Traditional retailers in Beijing tend to buy rice from wholesale markets, where
an important share of traders are agents of large mills, and wholesalers sell
rice packaged with mill brands. Supermarket chains buy some rice from the
wholesale markets, and some directly from large mills.

e Governments in Bangladesh and the PRC no longer directly engage in rice
retail, but the government still does so in India. The survey showed that the
Fair Price Shops’ share of retail sales was only about 15% in Delhi.

Catalytic Roles of Government

Government'’s roles have been important in enabling and at times providing
incentives for the transformation:

e First, governments have spurred transformation by investing in rural
areas through (1) research and development, and distribution of seeds;
(2) investments in irrigation canal, road, and railway systems; rural
wholesale markets; power grids; and mobile phone communication grids
in the 1990s and 2000s, all being essential to the transformation in the
midstream that the study observed; and (3) investment in extension,
which was important overall, but the data suggest a limited impact and
availability of extension services in some areas, particularly in the Uttar
Pradesh study zone in India.

e Second, government subsidies have had important effects, but evidence of
accessibility to and the impact of the services is mixed. Subsidies for rice seed
and fertilizer sales in all the study countries, private tube wells in Bangladesh
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and India, CSFs in India, and mill upgrading in all the zones all appear to
have encouraged use of and investments in all these productive items, and
all the items have played important roles in transforming the value chains.

e However, the survey results show that sometimes the subsidies were not
going to the target beneficiaries. For example, tube well, fertilizer, credit,
and seed subsidies in India went mostly to medium and large farmers, with
little going to marginal farmers. A key policy implication is that, if large
subsidies are distributed, great care should be taken to assure that they are
properly targeted and delivered.

e Third, the study points to the importance of farm input supply chains
upstream from farmers and of midstream and downstream postharvest
activities such as logistics and wholesale, cold storage and milling, and
retailing. Little empirical research work has been done on these areas, but is
needed for the policy debate and the systematic evaluation of policy impacts
on food security.

e There needs to be a concerted public policy debate on how to enable and
encourage input supply chains to become modernized, and on how to get
midstream and downstream businesses to invest in upgrading equipment
and expanding.

Food Security and Growth Strategy for Asia

The book provides guideposts on strategies for growth and food security:

e First, the off-farm components of the value chains are equally important
even for staples—they account for about 40% of the total margins in the
rice chain and 36% in the potato chain. Despite the importance of the
postharvest segments, the food security debates in the Asian region focus on
farm yields, and even just on rice farm yields. The productivity of processing,
storage, and distribution merits nearly equal weight with the productivity of
farms in the Asian food security debate.

e Second, thereis no “silver bullet” for the challenges facing staples value chains
in the region. Rather, a variety of policy and program measures is needed
at various levels of the supply chains in order to stimulate the efficiency and
competitiveness of expanding staples markets. The most effective indirect
government interventions occurred with a cluster of activities that supported
various parts of the value chains in an integrated way.

f
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Third, the transformation and successes of governments and the private
sector in dynamic areas feeding major cities documented in this study may
provide lessons that could be applied elsewhere, in particular to other nearby
zones and, if possible, to the poorest and hinterland areas.

Fourth, different policies are needed for the widely different zones and farm
strata within them. Asian staples-producing farm areas and strata of farmers
are not homogeneous. Rather, there is a wide degree of heterogeneity
across rice and potato areas, and major differences across farmer strata. This
implies that “one size does not fit all” and that government strategies need
to be tailored to widely different situations. In particular, marginal farmers
(compared with small and medium farmers) are at a disadvantage in these
transformations. Hinterland zones can be at an initial disadvantage, but can
learn from the experiences of the now dynamic zones where value chains
are rapidly transforming.

Last, the growth, market modernization, and agribusiness and food industry
themes and debates are often held at arm’s length from policy discussions
on poverty reduction and food security. This study has shown that value
chain transformation is important to farmers’ incomes, rural employment,
and access to and affordability of staples for urban consumers. This is
especially important, given that Asia’s urban areas are home to half of Asia’s
population and account for two-thirds to three-quarters of its food demand.
Harnessing the value chain transformation for food security should be front
and center in the policy agenda of the 21t century.
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FOOD VALUE CHAINS




‘ Introduction

The Context: The Debate over the Causes
of the Recent Rice Crisis

concentrating on the general problem of growing enough grain to feed

its populations—that is, sufficient “simple aggregate access to staples”—
to also thinking about a new food economy. Attention thus shifted to issues
such as grain quality, equity of distribution, how to sustain the environment of
staples production, and diversification into high-value products beyond staples.
The trappings of a controlled staples economy fell gradually by dismantling
most of the input and marketing parastatal system (except in India), reducing
controls on foreign trade in grain, and partly liberalizing domestic markets.

During the last 50 vyears, Asia had gradually started to shift from

This double shift was encouraged by a trend of falling prices of rice and other
staples such as potatoes. The shift was also fed by the Green Revolution that
had rolled out over decades. While longer-term visions of climate change and
sustainability challenges somewhat troubled the perception that the grain
problem had been resolved, and shocks such as the world food crisis of 1973—
1975 occurred, in general, the reigning feeling in Asia was that the traditional
grain problem had receded. As Headey and Fan (2010: x) noted “Cheap food
has been taken for granted for almost 30 years. From their peak in the 1970s
crisis, real food prices steadily declined in the 1980s and 1990s and eventually
reached an all-time low in the early 2000s.”

Then came the food price crisis of 2007-2008. Food prices on world markets
spiked in the largest rise since the 1973-1975 crisis, and then declined in the
second half of 2008, although domestic prices remained higher than before
the crisis in some countries. Rice prices in a number of Asian countries rose
precipitously. The 2007-2008 crisis revived the fear of the grain problem. The
title of an Asian Development Bank (ADB) report in 2008 exemplifies that worry:
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Food Prices and Inflation in Developing Asia: Is Poverty Reduction Coming to
an End? (James et al. 2008).

There was an outpouring of analysis and debate and conferences and books
on the causes of the sudden crisis (for example, James et al. 2008, Dawe 2010,
Fang 2010, Gulati and Dutta 2010, Headey and Fan 2010, Hossain and Deb
2010, and Alavi et al. 2012). The explanations debated ranged from short-
term causes (such as droughts, floods, subsidies for biofuels, policies of export
restrictions and precautionary imports, energy price increases, depreciation
of the United States dollar, lower interest rates, and commodity market
speculation) to medium-run causes (such as the rapid rise of the economies of
the People’s Republic of China [PRC]) to long-run causes (such as declines in
grain yield growth and impacts of climate change).

Addressing or evaluating the causes of the 2007-2008 crisis is beyond the
scope of this work, but leading analyses emphasize that rice is different. Dawe
and Slayton (2010), Headey and Fan (2010), and Timmer and Dawe (2010)
note that major Asian rice producers had good harvests in 2008, and that
stocks were not low and even had increased in 2007-2008. Rice did not have
the supply shock that wheat had (due to drought), the demand shock that
corn experienced (caused by policies boosting demand for corn for biofuel
processing [Naylor and Falcon 2008]), or the “speculative fervor” in commodity
markets that impacted corn and wheat (Timmer 2009). And rice was not being
heavily traded in world markets. Rather, Timmer and Dawe (2010: 7) note that
while “the supply and demand fundamentals for rice were supportive of the
gradual increase in world prices from their lows in 2001, ... production had
been increasing steadily, stocks relative to use had been increasing since 2003,
and supplies available for export were adequate for normal demand.”"

! FAOSTAT (online) shows that world output of paddy trended up from 587 million tons in
2003 to 689 million in 2008, dipped a bit to 685 million in 2009, and went to 672 million
in 2010, with thus a 14%—-15% rise during the 8 years, depending on the end date used.
For Asia, paddy output went from 532 million tons in 2003 to 625 million in 2008, then
to 619 million in 2009 and 607 million in 2010, hence a 14%-17% increase during the
8 years depending on the end year of the trend. Supply (availability) of rice per capita in
kilograms in Bangladesh during 2003-2007 (the available years in FAOSTAT that overlap
with the foregoing paddy output trend information) showed a gently sloped trend from
162 kilograms (kg) to 160 kg during the period, with corresponding figures being 80 kg to
77 kg in the PRC and 68 kg to 71 kg in India: these trends show that supply was roughly
steady during these years.
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The gist of the analyses of the 2007-2008 rice crisis is that short-term factors
were the main causes of the sharp spike, in particular factors related to policy
(including export restrictions and large precautionary imports), coupled
secondarily with international trader speculation. These short-term factors are
set against longer term factors such as growth in demand and decline of yield
growth. However, the longer term factors did not provoke the spike, as they
had been in place well before it.

Purpose and Themes

So far, the focus of responses after the crisis has been (1) to turn back to farm
production self-sufficiency strategies—Alavi et al. (2012) note a number of
illustrative cases; and (2) to revive discussions about buffer stocks. Both were
principal elements in the food security debate in the 1970s. The difference
now is the emphasis on seeking a regional reserve (Briones 2011). In fact, the
food security debate since the crisis has focused on raising farm yields and on
addressing trade constraints and stock issues.

However, the debate has not yet taken on as a central theme the improvement
of staples value chains. Rice, other grains, and key nongrains such as potatoes
are staples in Asian countries. This book devotes attention to that gap in the
debate. Such attention is complementary to, and fed in enthusiasm by, the
great wave of debate on the recent food crisis.

To be sure, the intraregional and domestic supply chains for staples could
not have prevented the crisis and are not now adequate to resolve food
price inflation in some countries. This secondary theme can be described as a
“structural problem” in staples value chains in the Asian region.

One multicountry work treats the supply chain problem more directly. The
World Bank study by Alavi et al. (2012) emphasizes a point made in most of
the debate, but adds case studies based on samples of mills and traders and
other key informants. They focused on intercountry rice value chains in some
countries of the Association of Southeast Asian Nations (ASEAN), including
Indonesia, Malaysia, the Philippines, Thailand, and Viet Nam. Alavi et al. note
that most small-scale rice farmers continue to use traditional farming methods;
transport costs are high (forming a quarter of the import price); wastage rates
are high in handling; supply chains are long with many steps from farmer to
retail; mills are small and antiquated; and the whole system is fed by large
outlays of subsidies. Alavi et al. emphasize the inadequacy of this more or less
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traditional, inefficient staples chain to respond to incentives or bring the rice
economy to a new level—one in which regional trade and private investment
can be relied on to prevent a new rice crisis.

In the renewed debate in the region on food security strategy, reports such as
Alavi et al. and ADB (2010), and articles in the popular press in Asian countries?
have been spurred by the food crisis and have revived a debate that had been
put on the back burner since it had raged in the 1970s. The debate centers
on how to solve the problem of the drag on the food economy thought to be
created by traditional and poorly performing food supply chains.

The 1970s debate was predicated on the idea that staples value chains in Asia are
traditional, stagnant, and poorly performing, both in efficiency and equity, and
that they are (1) peopled with “traditional farmers” (farmers using traditional
techniques, buying few external inputs, and selling little to the market) who
either little engaged in the market or engaged only with an exploitative village
trader; (2) composed of long market supply chains of many links and segments
(such chains are termed “intermediationally long”);? (3) prone to exploitative
relationships of tied credit-output linkages where traders lend to farmers and
thus underpay and exploit them; (4) very wasteful in postharvest processes;
(5) unable to differentiate quality and merely supply bulk commodities, not
graded, labeled, or branded; and (6) a cause for poor consumers overpaying for
their food. Such images of markets had empirical backing when Lele's (1971)
important work on the grain economy of India in the 1960s emerged. Lele
found a surprising degree of integration and competition in the national rice
market in India, in terms of arbitrage among urban wholesalers. However, she
also showed that the more standard case (for example, Uttar Pradesh) was
characterized by the “traditional” (intermediationally long and inefficient) rice
supply chains, with a preponderance of local retail markets and village traders
and small mills. Exceptions included very advanced chains such as in the Punjab.

The reaction on the market side to the specter of insufficient grain supply
in the 1960s and 1970s was to erect parastatals to side-step the traditional

2 In India, for example, news articles frequently assert a link between high food costs and
inefficient and wasteful, traditional and exploitative, food supply chains. This was evident
recently in the uproar over onion price spikes, which were linked in the press to wholesaler
speculation. The National Food Security Bill, promised in the 2009 general elections and
now being vetted by a Parliamentary Standing Committee (Economic Times 2012), was
engendered by the public debate over the food crisis, as well as long-standing debate over
the food security needs of the poor.

3 This term describes a value chain in terms of the number of its intermediary links. This is a
term used in this book to analyze transformation of the value chain.
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supply chains, and regulations such as the Agricultural Produce Market
Committee’s Agricultural Produce Marketing (Regulation) Act (referred to as
the "APMC Act”) still apply in India to control and license the traders and police
the practices. The reaction on the farm supply side was to put in place the
research, extension, and credit and input supply for a Green Revolution.

With success and structural adjustment, in the 1980s-2000s many countries
dismantled the parastatal system and liberalized the domestic market
regulations. The result was increasing efficiency in grain markets, such as in
Bangladesh (Ahmed, Haggblade, and Chowdhury 2000) and the PRC (Rozelle
etal. 1997).

However, despite the experience of market liberalization and the Green
Revolution, when the 2007-2008 crisis hit, the specter of the traditional supply
chain boosting costs and prices was immediately and widely blamed. The blaming
entailed employing much language and many images reminiscent of those used
in the 1970s—as if the staples value chains had after all not transformed much
along with the amazingly changed overall economies in which they functioned—
economies in which there have been large income increases, rapid urbanization,
diet diversification, and huge rural infrastructure investments.

Moreover, the empirical literature in Asia on food markets, food supply chains,
and food security indicates a major gap. In much of Asia, the food security
debate tends to focus on the farm level—how to produce more and help
staples farmers be more efficient. Yet the evidence is that as much as half of the
costs in rice and potato supply chains are formed after the farm gate—mainly
in the mill, cold storage, wholesale and logistics, and retail segments. But the
post farm gate part of the value chain is largely unstudied.

A review of the literature in each zone studied for this book (one zone each
in Bangladesh, the PRC, and India) showed that many medium-large survey-
based studies of rice and potato farming contained assertions about the nature
of potato cold storage and some old studies of rice mills. A few provided case
studies of wholesale markets, and there is a bit of empirical literature on staples
retail. Very few studies of the segments of the value chain after the farm gate
have been done that are based on evidence from surveys. Moreover, the great
majority of studies focused on a specific portion of the value chain such as the
farm or the wholesale markets. Very few provided an integrated survey-based
vision of whole rice and potato value chains.

In fact, most value chain studies used small samples of key informants per
segment to “map” value chains, and most studies were on nonstaple items
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such as horticultural products. Cross-country comparisons tended to be of
international value chains, emphasizing the trade aspect. For specific key
segments of the staples value chains, amazingly little field survey research has
been done: at most, a handful of survey-based rice mill studies have been
conducted in Asia, in the 2000s. The same applies to potato cold stores and to
rice and potato traders in wholesale markets and village areas.

The paucity of hard evidence based on sample surveys about domestic
staples value chains in the 2000s in Asia is because research had turned to
documenting the effects of the Green Revolution on the diffusion of farm
technology (and knock-on issues of sustaining that revolution). Research had
also turned to either focus on policy reforms dismantling the parastatal and
price control system, or (in cases such as India, where the government still
intervened directly to buy and sell grain) on government actions and policies in
lieu of putting significant research into surveys of the functioning of the private
(traditional and modern) actors in the staples value chains.

However, government and multilateral institutions, spurred by the food crisis,
called for upgrading the food value chains in the region; an example is the
Operational Plan for Sustainable Food Security (ADB 2010). At the same time,
few hard data exist on how domestic staples value chains are structured and
performing. To help fill the important knowledge gap, ADB commissioned
the International Food Policy Research Institute to collaborate with research
institutions in the region on a detailed study of rice and potato value chains
in Bangladesh, the PRC, India, and Viet Nam (the latter is not reported in
this volume).*

This book presents the findings of that study, and draws implications. The
focus is on (1) domestic value chains of rice and potatoes; (2) private sector
action in input supply, farming, processing, storing, trading, and retailing;
(3) the incidence of policies and government market actions on private parties;
and (4) the implications in terms of domestic market development policies.

The study and book complement the works reviewed above. The study and the
book do not (1) aim to inform trade or storage policies or other topics in the
trade and buffer stock debate; (2) examine international or intraregional trade in
staples in any way; (3) examine government actions in the market except as they
are part of the behavior of the private actors studied, such as the mills’ share of
rice sold to government; (4) delve into the short-term causes or consequences of
the recent crisis; or (5) attempt to explain current food price inflation.

4 Viet Nam's results will be reported separately owing to methodological differences.
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Sector and Area Focus and Research Questions

The study focuses on rice and potatoes, because rice is a staple throughout
Asia and potato is a staple in South Asia. Bangladesh, the PRC, and India (“the
three economies”) are the focus of the book in order to compare East and
South Asia. The PRC and India together produce and consume half of the
world’s rice and a third of its potatoes, and they are the world’s first and third
largest potato producers and consumers. The study was conducted in six zones
(two in each economy, one being the area studied for potato and the other,
the area studied for rice).

The study focuses on domestic supply chains because they involve nearly 98%
of the rice and potatoes consumed in Bangladesh, the PRC, and India, and
relatively little survey evidence is available in the 2000s on the functioning of
these value chains, although they are often discussed in the domestic policy
debates. The authors also did not want to overlap with the trade and national
and regional stocks debate, which is another subject.

The focus is on the foremost supply chains of staples to the capital cities:
Dhaka, Bangladesh; Beijing, the PRC; and Delhi, India. Supplies to the capitals
are more “commercial” than supplies in the average zone in each nation’s
economy, due to proximity to great cities.

However, while the rice and potato zones studied are not representative of all
the rice and potato production zones in Bangladesh, the PRC, and India, they
are representative of the main zones supplying the large cities. These tend to
be within about 6-8 hours by truck from the big cities. Circles with a radius of
8 hours by truck or train around the 100 cities with more than 1 million people
in the PRC or the 67 cities in India with more than 500,000 people cover a
substantial part of the rural PRC and Indian populations. In India, that might
be half the rural population—the half that, per information from wholesale
markets, feeds the cities. Cities will hold 60% of the Asian population by 2025,
from only 20% in 1960 (James et al. 2008). Understanding the supply chains
from these dynamic, commercial, somewhat periurban zones is important to
comprehending at least one major piece of the food security puzzle in Asia.

The questions addressed in the research for the book are summarized
as follows:

(1)  Are staples value chains transforming structurally? That is, how
are value chains for staples (rice and potatoes) differentiated and
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differentiating over time from traditional long chains of small-scale
actors to intermediate and modern shorter chains including medium-
and large-scale actors?

(2) Is the conduct of staple value chains’ actors transforming? That is,
are value-chain finance, value-chain actors’ procurement, and the
production and marketing systems transforming? If so, how? Is the
transformation broadly in the direction of “modernization” with capital
intensification and technology upgrading, with quality differentiation,
with contracting, and with disintermediation?

(3) Is the performance of staples value chains leading to the inclusion of
small-scale farmers, small-scale midstream actors, and workers, and
leading (all else being equal) to lower food costs for consumers?

Note that the study examines the differentiation both over space (mainly
comparing similar zones, except for the Gansu, PRC potato site) and through
time (with three points of recall of information on the value chains: the one-
year 2009/10 “snapshot,” along with some mid- and early 2000s recall data
for some key variables that describe transformation of the value chains.

Moreover, in Bangladesh, the PRC, and India, some situations continue to be
traditional while others are more transformed, such as in the polar comparison
of the Gansu potato zone with that in Agra, Uttar Pradesh, with the former
remaining somewhat more “traditional” than the latter. This shows a cross
section displaying a longitudinal story—a common device in the economics
literature that uses a cross section to represent time series change by observing
over space things that occur over time too.

In addition, a longer view of the evolution and differentiation of value chains is
obtained by comparing the results from the 2000s with the descriptions of the
traditional supply chains for rice in the older literature, such as Lele (1971) for
India and Chowdhury (1992) for Bangladesh. In those works, state and private
urban wholesalers bought from rural wholesalers, and rural wholesalers bought
from field brokers and village traders; then state and rural or urban wholesalers
milled the paddy and sold the rice to the cities or towns or local village markets.
For potato, a similar system had prevailed except that processors and the state
were not present, and there were no modern cold stores (just traditional on-
farm storage). The PRC had a similar traditional system but with a twist: prior
to liberalization before the late 1970s, rice was supplied by collectives and farm
groups/teams to state collection points. With liberalization, that was displaced
by a system similar to India’s traditional system for rice.
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Then, to the degree the rice and potato value chains observed are not like
the traditional systems, the presence of transformation is inferred. The
transformation has two axes. First is the transformation of individual segments,
such as change in farm technology, in the structure of the trading segment, in
the structure and technology of mills and of storage, and in the evolution of
retail from traditional toward modern. Second is the transformation of linkages
between the segments: while little contracting takes place between actors in
the segments, the shape and length of the chains change, as subsegments
are suppressed (like the disintermediation), and occasionally segments are
eliminated (such as Beijing supermarket chains buying direct from mills,
eliminating the wholesaler between them).

The Structure-Conduct-Performance Paradigm

The study’s research questions can be grouped into the standard classification
used in industrial organization studies to characterize subsectors or supply
chains or value chains by their structure, conduct, and performance.

Structure. In terms of structure, the following questions were asked:

*  How are rice and potato value chains structured?

e What is the distribution across the three segments (defined in the next
paragraph) of the formation of costs and value added?

e What differentiation do value chains display in terms of restructuring from
traditional into intermediate—transitional and modern supply chains?

*  How concentrated are the chains across segments and, hence, what share
of a chain’s profits do farmers capture?

*  How concentrated are the value chains within subsegments—that is,
what role do medium- and large-scale actors such as large farms, mills,
cold storage facilities, and supermarkets play, compared with marginal and
small-scale actors?

Structure is then assessed in two ways. First, structure in the value chains is
represented by the distribution of output, costs, and profits across segments of
a value chain. The segments for the value chains studied are (1) upstream—the
farmers, as well as suppliers of inputs such as land, water, labor, fertilizer, and
chemicals; (2) midstream—the traders (village traders, rural wholesale market
traders, and urban wholesale market traders) and storage and processors (rice
mills and potato cold storages); and (3) downstream—the retailers. Knowing
the structure can help determine, for example, whether the farmers’ share
of total profit generated by the value chain is higher in a particular country,
product, or quality of product, than in another.



=G =4 9= Introduction 11

Second, structure in the value chains is represented by the distribution of
output, costs, and profits across subsegments in each segment. The relevant
subsegments per segment are large- and medium-scale actors versus small-
scale actors, on the one hand, and rural versus urban on the other. Knowing this
structure, and its differentiation for a given product in a given zone or country,
can answer questions such as whether there are several forms or versions of
the rice value chain in a given country where one is “more traditional” and
another is “more modern.”

Relative modernity can be measured in one or both of two ways.

e First, by length, as a proxy for transaction costs: a chain can be longer (with
more actors) and thus more traditional; or shorter, with disintermediation,
that is with fewer actors and more direct buying from suppliers.

e Second, by scale, in principal, as a proxy for efficiency or market power
or both: a chain can have one or more segments dominated by large- or
medium-scale actors.

These criteria comprise a spectrum of forms of a value chain, from most
traditional to most modern, with various intermediate structures. An example
of a modern value chain that satisfies both criteria would be where the retailers
are supermarket chains, and they buy potatoes directly from farmers or rice from
big mills that source directly from farmers. An intermediate level of modernity
would be supermarkets buying from wholesale markets that then source from
cold stores or from farmers at cold stores. A very traditional structure of the
value chain would be where small-scale farmers sell to village traders who sell
to rural wholesale markets who sell to semi-wholesalers (who both wholesale
and retail) who sell to urban wholesale markets who sell via semi-wholesalers
to small retailers in the city.

Conduct. In terms of conduct, a question is: what is the behavior of the
actors in the value chains, differentiated into their segments and subsegments,
and of the different kinds of value chains per product including traditional,
intermediate-transitional, and modern?

Conduct is assessed in four categories and three ways. The four categories of
conduct correspond to how actors finance production, buy inputs, make their
product, and sell it. The three ways each category is assessed are technical,
physical, and/or geographical; institutional (such as standards and contracts);
and organizational. The four categories and three ways are elaborated on below.

The first category is related to finance, specifically value-chain finance, and in
particular, buyers’ credit to suppliers and suppliers’ credit to clients. A value
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chain may be financed from within the chain or from sources external to it.
Finance from within the value chain is based on the value-chain relationships,
such as a trader advancing funds to a farmer who buys inputs, produces
a crop, and markets the crop to the trader. Finance from outside the value
chain is predicated on value-chain relationships, such as a bank lending
to a mill because it has a contract with a retailer, which contract substitutes
for collateral.

This book focuses only on finance within the value chain: trader, miller, cold
store, and retailer credit to suppliers and clients. Value-chain finance is one
of many ways that value-chain actors can finance their production. Other
examples include self-finance, which predominates, and credit, which is not
always predicated on value-chain relationships, such as a straight bank loan
or microcredit. All value-chain actors may also provide credit services to each
other—farmers de facto lending to traders, traders advancing cash to farmers,
retailers getting credit from mills, retailers allowing delayed payment by
consumers, and so on.

Finance within the value chain is assessed in the three ways already noted:
(1) technical and /or physical: assessing the quantitative importance of traders’
credit to suppliers and buyers; (2) institutional: evaluating whether traders’
credit is linked to contracts and/or specification of meeting certain standards
such as of quality; and (3) organizational: whether the credit is funneled via
organizations such as cooperatives.

The second category is related to input procurement. Farmers buy inputs;
traders buy intermediate inputs such as paddy and potatoes and factor inputs
such as trucks, petrol, and labor; mills buy intermediate inputs such as paddy
and factor inputs (electricity, equipment, labor, and transport services); cold
storage facilities buy factor inputs (electricity or diesel, labor, and equipment)
and could buy intermediate inputs; and retailers buy intermediate inputs
(potatoes and rice) and factor inputs (stalls, transport services, and labor).

Input procurement is assessed in the same three ways: (1) technical and/or
physical: assessing the quantitative importance of the kinds of inputs such
as purchased seeds and herbicides in farmers’ costs, or transport services
in traders’ and retailers’ costs, the geography and socioeconomics of their
sourcing (such as whether the traders buy from small-scale farmers, whether
retailers buy from small mills, and so on); (2) institutional: evaluating whether
traders’ credit is linked to contracts and/or specification of meeting certain
standards such as of quality; and (3) organizational: determining whether the
credit is funneled via organizations such as cooperatives.
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The third category is related to output production technology. All actors in the
value chain are considered to be producers, not just the farmers. Farmers grow
paddy and potatoes; millers mill paddy and produce rice; cold storage facilities
store potatoes; traders buy or broker potatoes and rice or paddy and perform
a service of storing and transporting and selling; and retailers also buy, store,
transport, and sell the produce.

Production technology is assessed in three ways: (1) technically, in terms of the
inputs used, such as the intensity of labor use and capital per unit of output:
for example, a supermarket may be more capital intensive than a traditional
retailer; (2) technically, in terms of the scale of production and of farm, plant,
or stall; and (3) economically, in terms of costs incurred (intermediate input
and factor prices paid) by different actors.

The fourth category is related to selling and marketing output. Farmers sell
paddy and potatoes; millers sell milling services; cold stores sell storage and
other services; traders sell logistics, grading and sorting, and marketing services;
and retailers sell the final product. This is assessed in the same three ways:
(1) technical and/or physical: assessing the quantitative importance of the
various kinds of products, such as varieties and qualities of rice; services such as
providing delivery or credit along with the primary product or service; and the
geography and socioeconomics of their marketing; (2) institutional: whether
the marketing is done on contract or a spot market, and per standards or
without; and (3) organizational: whether marketing is done in cooperatives or
associations or individually, and off-market versus in clusters such as wholesale
markets and wet markets.

Performance. In terms of performance, the value chains as a whole and
their component parts or segments can be analyzed with respect to two
outcomes: efficiency and equity. Of course there is a trade-off between
them—for example, a cost in the system can be cut by disintermediation via
eliminating village traders (a common trend), but that means an equity effect
(employment) on small-scale traders. Efficiency measures the cost of food and
resources that were used to move the crops from the farmers’ fields to the
retail shelves. This book does not present partial or total factor productivity
analyses, but rather comparative cost estimates over actor types and study
zones per product. The study also evaluates traditional versus modern retail
prices for rice and potatoes. Equity measures the “inclusion” of poorer groups
in the value chains and the effects on poor consumers. This is analyzed by
comparing prices earned by different scales of farmers (i.e., small-, medium-,
and large-scale), and their participation in different value chains. Implicitly, this
issue is also addressed in the other segments by examining structural change,
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in particular, concentration within the trading, mills, cold storage, and retail
segments. Food prices charged by different kinds of retailers are considered,
but the study did not include consumer surveys.

Structure of the Book

Chapter 2 presents selected background information for the study zones
regarding rice and potato production, consumption, trade, and policies as well
as the sampling framework. Chapters 3—6 (Part B) present the findings of the
study’s surveys on rice value chains—first on the upstream or farm segment,
second on the midstream segments (domestic traders and rice mills), third on
retail, and fourth on costs and margins across the value chain. In the same
manner, Chapters 7-10 (Part C) present the findings from the study’s surveys
on potato value chains. Parts B and C are necessarily similar and often use
the same language, given the subjects studied and the methods used. Part B
is intended for readers interested in rice, and Part C for those interested in
potatoes, who may not want to refer back to the rice section to understand
the information fully. Parts A and D are relevant to both the potato and rice
sections. Part D synthesizes the findings on the overall value chains and presents
policy implications.
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2‘ Sector Overview,
Study Areas, and
Sampling Framework

The first two sections lay out the key points about the rice and potato

sectors;' their patterns and trends in the sample zones in the economies
studied—Bangladesh, the People’s Republic of China (PRC), and India—in
terms of imports and exports, consumption, production, domestic marketing;
and the key points of government policy on the two products. The last section
briefly describes the study areas, and discusses the survey methods and
sampling framework used in the study.

This chapter provides background information for the rest of the book.

Rice in Bangladesh, the People’s Republic of
China, and India

Rice Imports and Exports

External rice trade was a very minor part of all three rice economies studied,
which were basically self-sufficient in rice. With some modest yearly fluctuations,
about 2% of rice consumption in Bangladesh was imported in the 2000s. Rice
trade was relatively insignificant in the PRC, accounting for less than 1.5% of
total consumption or production. The PRC was a very small net rice importer in
1995 but a net exporter in 2000, 2005, and 2009. In 2000 and 2009, the PRC
exported 1.8 million tons of rice (less than 1% of its output). India exported on
average 4.6% of its rice output during the crop years (CYs) 2001/02—-2008/09.
India’s rice imports had been negligible (less than 1% of total rice consumption
in any year since 1990).

' For information about detailed trends and patterns in the staples sectors in Asia, see, for
example, Dawe (2010), Pandey et al. (2010), and Sombilla, Hossain, and Hardy (2002), for broad
information on the rice sector in Asia. Similar literature is not available for potatoes in Asia.
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That very little rice was externally traded by any of the economies studied
justifies the focus on the domestic market as the rice value chain’s end point.

Rice Consumption

Rice was important in the food consumption basket of all three economies
for consumers of all income strata. Nearly all the food grain consumed
in Bangladesh was rice, but rice comprised only about half the food grain
consumed in the PRC and India. However, there are differences between rural
and urban areas. For example, in the PRC, in 2004, urban residents consumed
51 kilograms (kg) of rice per capita, while rural residents consumed 93 kg.

The importance of rice as a share in the diet of most Asian consumers has been
declining during the last several decades, as analyzed by Timmer and Dawe
(2010). The share of rice in calories for all Asian countries in the Food and
Agriculture Organization’s food balance data sheets was at its highest in 1970
in the midst of the Green Revolution, at 38.2%, and then trended down to
29.3% by 2007 (FAOSTAT 2012). Among the economies studied for this book,
that shift was greatest in the PRC (from rice being 38.7% of calories in 1970
10 26.8% in 2007) and Bangladesh (from 75.1% in 1970 to 69.8% in 2007),
and least in India (from 32.4% in 1970 to0 29.9% in 2007). The downward drift
was very slow until 1990 and then much faster (as Asian incomes increased).

By 2007, only 30% of calories in Asian consumers’ diets came from rice
(comprising 5% of their food budget in money terms). The calories from rice
changed in the PRC (from a low of 444 in 1961 to a high of 872 in 1990, then
dropped to 799 by 2007) and India (from a low in the 600s in the 1960s—1970s
to a high of 781 in 1990, then dropped to 703 in 2007). The calories from rice
rose slightly in Bangladesh in absolute terms (from a high in the 1,500s in the
1960s-1970s, down to 1,311 in 1980 and 1,473 in 1990, and up to 1,591 in
2007), as Bangladesh rode through the Green Revolution, a prolonged crisis,
and a long recovery.

This is part of a longer trend of decline in rice consumption in Asia in the
last several decades. Timmer and Dawe (2010) noted that the decline had
accelerated in the last decade, and should be expected to continue for some
time because (1) the income elasticity of rice demand is falling over time;
(2) as rural-to-urban migration occurs and incomes rise, the elasticity trends
downward; and (3) the income elasticity is lower in urban than in rural areas
and among richer than poorer consumers. This general decline of course
disguises heterogeneity among age groups, regions within countries, and
across the economies themselves, but the overall trend is clear.
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More broadly, the gradual decline in rice consumption is part of a trend of a
declining share of cereals in Asian diets, which are diversifying (Pingali 2006)—
part of the general phenomenon known as Bennett's Law (Bennett 1954).
For example, the Government of India (2010) report shows that the share of
cereals in the total food budget of Indians had decreased during 1997-2006,
in the rural areas from 55% to 35% and in urban areas from 35% to 25%.

Paddy Production
A few key observations on paddy production in the study countries follow.?

First, the extent of land under rice cultivation had not changed much in
Bangladesh, the PRC, and India during the last several decades. In Bangladesh,
almost three-quarters of total cropped land was devoted to paddy cultivation.
That area had changed little over time, at roughly 10 million hectares (ha)
of paddy from 1986 to 2008. In the PRC, the rice area rose from 27 million
ha in 1961 to 35 million ha in 1980, then dropped to 30 million ha during
the 2000s. In India, rice was planted in about 22% of all cropped areas in
CY1989/90, but that dropped to 19% in CY2008/09.

Second, paddy production varied widely within zones. This was especially so in
India and the PRC, large economies with substantial interregional differences.

In the PRC, Hunan, Jiangxi, and Heilongjiang were the three largest rice-
producing provinces, accounting for about 14%, 11%, and 8% (respectively)
of rice area and about 13%, 10%, and 8% of paddy output (CRRI 2009). The
PRC has three major rice-producing regions. Region 1 (the northeast), including
provinces such as Heilongjiang, Jilin, and Liaoning, produced japonica rice
only. Region 2 (the east), including Fujian, Guangdong, Guangxi, Guizhou,
Hainan, Hubei, Hunan, Jiangxi, Sichuan, and Yunan provinces, produced only
indica. Region 3 (southeast), including Anhui, Jiangsu, Shanghai, and Zhejiang,
produced indica and japonica. Heilongjiang (the province studied for this
book) was the PRC's largest japonica rice-producing province and Hunan was
the largest indica-producing province. Rice production in the PRC had been
shifting from south to north since 1980. The rice area in Heilongjiang increased
from 206 ha in 1980 to 2.25 million ha in 2008, while in Zhejiang, another
major rice production area in the east, rice land declined from 2.5 million ha in
1980 to less than 1 million ha in 2008 as the province industrialized and
agriculture diversified.

2 "Paddy"” refers to unmilled rice and not to the field in which it is grown.
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In India, rice production was somewhat geographically concentrated. India’s
top five rice-producing states were West Bengal, Andhra Pradesh, Uttar
Pradesh (the state studied for this book), Punjab, and Orissa. In CY2007/08
they contributed 60% of rice production, with 15%, 14%, 12%, 11%, and
8%, respectively, of India’s total rice production (Government of India 2009a).
This geographical distribution of rice production had not changed much over
time—the same five states produced 59% of India’s rice in 1986.

Third, the average rice farm was small in the study zones. In Bangladesh, the
average farm size in 2000 was 0.46 ha and in the PRC, the average farm size
was 0.67 ha (Eastwood, Lipton, and Newell 2010). In India, the average size
of operational holding (for all crops) in 1995-1997 was 1.41 ha (Eastwood,
Lipton, and Newell 2010), and rice farms averaged 1.33 ha overall in India,
while that in Uttar Pradesh was 0.83 ha (Government of India 2001). As will
be discussed in Chapter 3 with the presentation of study results for rice farms,
these national averages masked significant heterogeneity in rice farm sizes in
each study zone and among the three (in Bangladesh, the PRC, and India).

Fourth, paddy output and yields had increased greatly over time in the three
zones due to the diffusion of improved varieties and irrigation (which allowed
multiple cropping).

In Bangladesh, due to the proliferation of shallow tube wells and the
development of high-yielding varieties (HYVs) of dry season (boro) rice, rice
yields had increased dramatically, and the share of dry season rice (irrigated)
had increased from 10% of the country’s rice production in CY1966/67 to
61% in 2008 (Asaduzzaman 2009). The consequence was that paddy yields
rose from roughly 1.8 tons per hectare (t/ha) in 1990 to 2.5 t/ha in 2000 and
to 3.0 t/ha in 2008. Output jumped from about 15 million tons to about
30 million tons during the same period, even though the area under rice
changed little. With irrigation, seasonality in the rice market in Bangladesh had
decreased. By allowing multiple seasons of cropping, irrigation had reduced
seasonal fluctuations in rice prices. While the seasonal price spread was 15%
between the peak and trough in the 1960s, the spread declined to less than
10% during 2000-2009.

The PRC, the world's top rice producer and consumer, produced about 190
million tons of paddy per year—close to one-third of the world’s total output.
The PRC's paddy yields had more than tripled since 1961, when they were
roughly 2 t/ha, to 6.6 t/ha in 2010 (SSB 2010). The PRC's rice culture also
had “deseasonalized” with the diffusion of irrigation. Commonly, the PRC rice
crop has three seasons: (1) a planting in January (early indica planted in the
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southern PRC); (2) a mid-year planting (in May, such as indica in the south and
japonica in the north); and (3) a late year crop of indica, planted in July in the
south. From 1990 to 2009, statistics show a shift toward mid and late rice,
reflecting a shift toward japonica and increased rice production in the north,
and toward mid- and late-season rice in the south.

In India, yields had doubled since 1960, from roughly 1 ¥/ha to 2.2 /ha in 2010,
and production had risen by 41%, from roughly 70 million tons in CY1988/89 to
99 million tons in CY2008/09. Paddy production in India had also become less
seasonal. The share of dry season (irrigated) paddy in total paddy production
had increased from 37% in 1960 to 57% in 2008 (Government of India 2009a).

While yields had risen in all three economies, the South Asian zones lagged
behind the PRC: Bangladesh and India yields were about 35%-45% of PRC
yields. Hence, although the PRC had less rice land under cultivation than did
India and Bangladesh combined, the PRC produced 190 million tons of paddy
yearly versus 130 million tons for Bangladesh and India combined.

Fourth, the diffusion of HYVs occurred rapidly in all three economies, especially
before 2000.

Bangladesh had widely adopted HYVs, as the expansion of irrigation facilities
allowed planting in the dry (boro) season (Asaduzzaman 2009). Hossain
(2009) noted that, from 1987 to 2000, Bangladesh's share of cultivated rice
land under HYVs increased from 33% to 60%.

The PRC's rapid yield increase can largely be attributed to the adoption of
hybrid rice. The PRC's hybrid rice program was started in 1963, and hybrid
seed was released commercially in 1976 (Gulati, Chen, and Shreedhar 2010).
Less than 1% of rice area was planted to hybrid rice in 1976, but this increased
to about 54% in 1991 and about 63% in 2008 (Li, Xin, and Yuan 2009).

In India, HYVs were introduced during the Green Revolution. HYVs comprised
only 7% of all rice in CY1968/69, but the share grew to 58% by CY1982/83
(Singh and Kaur 1990) and 74% by 1999 (Directorate of Rice Development
2002). Asin Bangladesh, the adoption of HYV rice as a rainy season (kharif) crop
in drier areas in the Indo-Gangetic plain (such as in Uttar Pradesh), increased
quickly in the 1980s along with the widespread diffusion of private shallow
tube wells. Rainy season rice is double cropped with irrigated wheat in the dry
season (rabi). In higher rainfall areas, such as West Bengal (as in Bangladesh),
the spread of tube wells and HYV rice allowed double cropping of rice (Fujita
and Hossain 1995). Fujita and Hossain show that HYVs diffused most rapidly
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in the 1980s, coinciding with the most rapid increase of tube wells in the rice
areas. In contrast with HYVs, hybrid rice had spread slowly in India, and only
approximately 2% of rice production was from hybrid varieties. To encourage
the spread of hybrid rice, India implemented a policy for subsidizing its seeds
(Economic Times 2010).

Fifth, the diffusion of new varieties had been accompanied by a shift to higher
quality rice (quality here refers to cosmetic attributes such as the length to
width ratio of the milled kernel). In Bangladesh, high-quality rice varieties
were rapidly adopted because of high yields, shorter maturity, and relatively
good grain quality, causing a shift away from coarse varieties (Hossain, Bose,
and Mustafi 2006; Minten, Murshid, and Reardon 2012). The PRC produced
two main kinds of rice: japonica and indica. The area planted to japonica had
expanded from 11% of the total rice area in 1980 to 29% by 2000 (Hansen
et al. 2002) and about 29%-30% during the 2000s (Lee and Kim 2007). The
expansion occurred mainly in the northeast, in three provinces, one of which
(Heilongjiang) was used in the study for this book. The shift in quality in India
had been least marked: while India is known on the world market for its high-
quality rice, called "basmati,” it comprised just 1%-2% of the country’s total
rice production (NBARD n.d.).

Rice Value Chains and Markets

First, in general, the value chains can be grouped into four types that were
found in the zones studied (from Noagoan to Dhaka, Heilongjiang to Beijing,
and Shahjahanpur to Delhi):

(1) The most traditional rice value chain was “geographically short and
intermediationally short”? and was the local supply chain of paddy
grown by the farmer, dehusked in a local village mill, and consumed
by the farm household or sold to the local village market for local
consumption.

(2)  The rural-urban traditional rice value chain was “geographically long
and intermediationally long” and featured sale of paddy to local
brokers (village traders) who then sold it as paddy or had it milled in
village mills and then sold it to rural wholesale markets, where in turn

3 The term “geographically short (or long)” refers to the relative distance between the farm
and the retailer, and “intermediationally short (or long)” refers to the number of actors or
steps the rice goes through from the farmer to the consumer.
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the rice was bought by wholesalers from cities. The rice was then sold
to semi-wholesalers (who sold to retailers) and/or traditional retailers.

(3) The intermediate (or transitional) rice value chain, which was
“geographically long and intermediationally medium,” entailed the
rice farmer selling paddy directly to mills, which then (a) sold rice
to city wholesale market traders, or (b) sold paddy to rural or city
wholesale market traders who had it milled and then sold the rice on
the city wholesale market. At the city wholesale market, traditional
retailers bought the rice directly.

(4) The modern rice value chain was “geographically long and
intermediationally short,” with the rice farmer selling directly to mills,
which then sold to supermarkets and/or urban wholesale markets to
sell on to supermarkets and traditional urban retailers.

Part B of the book shows that in the Bangladesh study value chain (Noagoan
to Dhaka), the rural-urban traditional value chain still dominated, but the
intermediate (or transitional) value chain was emerging quickly, due to direct
sales to mills. In the Heilongjiang study, the intermediate (or transitional)
and modern value chains dominated. In the Shahjahanpur-Delhi study,
the intermediate (or transitional) value chain strongly dominated, with the
continued use of village traders and rural wholesale markets upstream, but
direct sale from mills to urban traders downstream. The most traditional
value chain no longer had a significant presence (in fact, it had a very minor
presence) in any of the study zones. Only in the PRC had the modern value
chain emerged in a significant way.

Second, rice farmers had a substantial marketed surplus rate in all three zones
studied.* In Bangladesh, while paddy output had more than doubled since the
1960s, the marketed surplus rate had increased by a factor of six or more, from
12% in the 1960s to 49% in the 1990s (Chowdhury and Haggblade 2000).
Nationally, while about one-third of rural households were net sellers of rice,
a large number of farmers also sold paddy at harvest and then bought rice at
some point of the year (Klytchnikova and Diop 2006).

In India in general and in the study state of Uttar Pradesh in particular, paddy
was primarily a commercialized crop. Uttar Pradesh’s marketed surplus rate
was 63% in CY1988/89 and 80% in CY2006/07, with the latter similar to India
as a whole (Government of India 2009a).

4 The marketed surplus rate is sales divided by output.



= e e Sector Overview, Study Areas, and Sampling Framework 23

Third, market integration appeared to be advanced. In Bangladesh, since the
1980s, food grain markets had become well integrated over time and space
(Ravallion 1985, Goletti 1993, Dawson and Dey 2002, and Murshid et al.
2009). The integration may have been driven by major investments in road
infrastructure. Wider availability of mobile phones may have helped. There also
seemed to be little collusion between traders to fix prices, except during short
periods (Chowdhury and Haggblade 2000, Goodland 2001).

In the PRC, Huang and Wang (2001) showed that rice markets were increasingly
integrated. The difference in prices among regions was much lower in the late
1990s than in the mid-1990s. Part of the decline in price differences among
markets may also have been due to falling transaction costs resulting from
improved infrastructure and an increasingly competitive transport industry
(especially in trucking). The majority of the PRC's rice (in fact, about 70% or
more) was moved by truck. This was a big change in the PRC's rice economy,
where most rice used to be moved by train and ship or boat.

In India, there was evidence that rice markets were regionally integrated (Ghosh
2000), but also that integration was imperfect across regions (Jha, Murthy, and
Sharma 2005), with the imperfection ascribed to heavy government intervention
in the rice market. Yet Ghosh (2011) found that rice market integration had
improved markedly between the premarket liberalization period (before 1991)
and the reform period (after 1991 and into the 2000s).

Fourth, in the rice milling segment, there had been an expansion followed by
technological change and concentration during the last several decades in the
three economies studied. This change is indicated in several reports, although
little research has been done on it.

In Bangladesh, the hitherto ubiquitous hand pounding of paddy was being
displaced by milling. In the initial phase of change, from the 1960s through
the 1990s, the number of mills increased rapidly, from 6,155 in the 1960s to
50,868 in the 1990s. The scale and technology of the mills changed somewhat
during that period: In the 1960s, no paddy was milled in large mills, but by the
1990s, about 15% of it was processed in large mills (automatic and “major”
mills) and the rest was milled by small huller mills (Chowdhury and Haggblade
2000). In the second phase, during the 2000s, the larger mills were beginning
to displace the small ones. Murshid (2011) noted that from 1990 to 2009
the number of automatic and semi-automatic larger mills rose quickly, rapidly
displacing small mills. In some districts, the process had proceeded far by
20009; for example, in Noakhali in Chittagong Division, large mills accounted
for more than 90% of all milling.
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In the PRC, most paddy used to be processed in its approximately 100,000
town-level mills (McKee 2010), but in the last decade in particular, paddy
milling in large mills had increased rapidly. Examples of companies with large
mills include the PRC’'s China Oil and Food Corporation (COFCO) and the
Singaporean Wilmar International. In 2003, about 74% of mills were owned
by the private sector and 26% by the public sector. By 2011, corporations with
large mills milled an estimated 20%—25% of the PRC's rice.

Most village mills with capacities of 5-10 t/day had closed during 2003-
2008. The remaining mills had a capacity of 50-200 t/day. In 2007, the
PRC had about 7,600 milling companies, 5.1% fewer than in 2008, but the
number of mills with capacities exceeding 400 t/day had increased from
81in 2007 to 115 in 2008 (He and Wen 2009).

In India, the mill sector’s trends were similar to those noted above. Rice milling
was fully in the private sector domain. Until 1996, rice milling was reserved by
law for small-scale operators. Butin 1997, the Rice Milling Industry (Regulation)
Act of 1958 and Rice Milling Industry (Regulation and Licensing) Rules of 1959
were repealed, thereby allowing medium and large companies to enter the
business. This quickly led to substantial technological modernization in milling,
as hand pounding was replaced by hulling and shelling machines, and small
mills were displaced by medium and large ones.

By 2003, 50% of India’s rice was milled using modern technology (i.e., hullers
with disc shellers, equivalent to automatic, and rubber rollers, equivalent to
“semi-automatic”); 40% was processed using single hullers (small mills, which
produce for farmers’ domestic consumption); and 10% was hand pounded,
mainly for home consumption (Government of India 2003).

Direct and Indirect Government Roles in the Rice Value Chain

The government'’s direct role in rice markets was in general limited, although it
was greater in India than in Bangladesh or the PRC.

In Bangladesh, the public sector’s role in food grain markets had declined
significantly over time. Private food grain imports were legalized in 1993, and
by 2007/08 the government had only a 9% share in grain imports. The share
of government purchases in total rice output declined from 4% at the end of
the 1980s to 2% in 2007/08 (Chowdhury 2010).

The PRC government discontinued its rice shops in the early 1990s and limited
itself in the 2000s to purchases in order to stock public reserves. In 2008, the
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government purchased 7.5 million tons (4% of national output) of rice for public
stockpiling for price stabilization; these stocks were then sold to private traders.
The government set an indicative floor price but did not have strict enforcement
mechanisms in place so that prices tended to fluctuate around the floor price.

In India, the government was much more involved directly in the rice market
than in the other two economies, and, contrary to the trend elsewhere in
Asia, that involvement was rising (Rashid, Cummings, and Gulati 2007). The
Government of India bought 15.8% of rice output in CY1996/97, 25.1% in
CY2000/01, and 29.5% in CY2007/08. The government undertook these
purchases by mandating that mills in certain states (such as in the study state,
Uttar Pradesh) sell part of their rice to the central government. The government
then sold this rice to consumers, mostly via the Public Distribution System in
rural and urban areas. Moreover, the government declared minimum support
prices, but, as in the PRC, the government did not have a mechanism to strictly
enforce the prices so de facto they were merely indicative, and there is evidence
that traders frequently did not adhere to the required prices.

All three economies’ governments had, however, a substantial role in the rice
market. That role consisted of selling subsidized seed and fertilizer to farmers;
providing some subsidized credit; providing public extension services; and, in the
PRC, giving direct subsidies to farmers. The expenditures for these items were
significant parts of government budgets for agriculture. However, the survey
found in all zones that the share of subsidized inputs bought from government
stores was in general a minor share of farmers’ total input purchases.

Potatoes in Bangladesh, the People’s Republic
of China, and India

This section presents the context of general trends in potato trade, consumption,
and production in the economies studied.

Potato Imports and Exports

In all three economies, very little potato was imported or exported. Bangladesh
exported about 0.2% of its potato production, and it imported none; the PRC
imported 2% of its consumption, and exported 1% of its output (Scott and
Suarez 2012). India imported less than 1% of its potato consumption and
exported less than 1% of its domestic output. For simplicity, the analysis in the
study focused on the domestic market.
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Potato Consumption and Production

Potatoes are an important basic food, and the leading nongrain food in
Bangladesh, the PRC, and India. The PRC consumed 32 kg of potatoes per
capita per year; Bangladesh, 23 kg; and India, 15 kg. Potatoes attained their
leading rank among vegetables only recently in South Asia, especially in the
last several decades as incomes had been rising substantially. Potatoes were
consumed mainly as a vegetable accompanying a rice or wheat base, and were
generally considered a “luxury staple” (Bouis and Scott 1996), with fairly high
income elasticities in South Asia and moderate but positive income elasticity
in the PRC. Thus, potatoes were a “normal good” in all three economies (not
an “inferior good” whose demand declines with income, as occurs with the
potato in the United States and Western Europe). Moreover, the ratio of the
potato to rice calorie price in 2010 was an estimated 4.0/1.0 in Bangladesh,
3.2/1.0inthe PRC, and 7.0/1.0 in India. Thus, it was thus much more expensive
for consumers to obtain their energy needs from potatoes than from rice;
instead potatoes served as a source of diet diversity, vitamins, and taste variety.

In Bangladesh, potatoes were also by far the leading vegetable and a main
food product. While the country produced 49.0 million tons of rice in 2010,
potatoes ranked second (among any crops), with 7.9 million tons; other fresh
and/or leafy vegetables together were a distant third, at 1.4 million tons. This
ascendance of potato was much more abrupt and recent than in the PRC
(discussed below): potato output was only 0.3 million tons in Bangladesh
in 1961; it edged up to 0.9, 1.1, and 2.9 million tons in 1980, 1990, and
2000, respectively, and then abruptly surged to 7.9 million in 2010—a 26-fold
increase in total (and a 10-fold per capita increase) in 5 decades. Thus, much
of the growth was only in the last decade.

In Bangladesh, moreover, potatoes had an elasticity of demand with respect to
income, ranging from 0.87 among the wealthiest urban quartile to 1.17 among
the poorest urban quartile, and 1.02 among the wealthiest rural quartile to 1.67
among the poorest rural quartile (Bouis and Scott 1996), based on 1973/74 data
(not updated since). These high income elasticities (and high calorie prices relative
to rice) led Bouis and Scott to call potatoes a “luxury staple” in Bangladesh.
Ahmed and Shams (1994) used rural survey data from 1991/92 and found a
total-expenditure elasticity for potato of 1.15, also very elastic (compared with
0.68 for rice). These figures again, as in the PRC, suggest that with growing
incomes, potato consumption will continue to increase.

In the PRC, the world’s leading producer of potatoes since 1993 (Wang and
Zhang 2010), potatoes were by far the leading vegetable, and a main food
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product. In 2010, the PRC grew 75 million tons of potatoes on 5.1 million ha,
well above any other single vegetable category (tomatoes ranked second at
42 million tons and cucumbers third at 41 million tons). Fresh leafy vegetables
(apart from cabbage, which is reported separately by FAOSTAT) together
constituted 133 million tons. The potato figures can be compared with the
PRC's production of 197 million tons of rice and 115 million tons of wheat
(FAOSTAT 2012). Potato output was only 13 million tons in 1961, growing to
26 million in 1970, 32 million in 1990, 66 million in 2000, and then soaring to
72 million in 2007—a sixfold increase in total (and a threefold increase in per
capita terms) in 5 decades. The increase of the PRC's potato production was
the motor of world potato production growth: 70% of the world’s increase in
potato output from the 1960s through the 2000s was because the PRC added
50 million tons to its annual output of potato.

In the PRC, only 11% of potatoes were consumed as processed (Scott and
Suarez 2012), and merely 10% as feed, 4% as seed, and 6% as waste, so that
fully 69% of potato output was consumed as fresh (not processed) potatoes.
While potatoes are an important food and vitamin source, they constituted
only 2.2% of calories consumed in the PRC, compared with 27% for rice and
20% for wheat (Scott and Suarez 2012). Moreover, potatoes had an elasticity
of demand with respect to total expenditure (as a proxy for income) of 0.2
(higher than for sweet potatoes), using 2000 data (Wang and Zhang 2010).
Thus, potatoes are a normal good, so that their consumption is slated to
continue to increase as incomes continue to rise in the PRC (but at a slower
rate than in Bangladesh).

In India, as in Bangladesh and the PRC, potatoes were the leading vegetable, at
38.6 million tons (half the PRC figure) in 2010, compared with 35.0 million tons
of green vegetables taken as a group (a quarter of the PRC figure), and 120.0
million and 81.0 million for rice and wheat output, respectively. But the leading
position of potatoes was very recent; potato output was only 2.7 million tons
in 1961, 3.9 million tons in 1970, 8.0 million tons in 1980, 15.0 million tons
in 1990, 25.0 million tons in 2000, and 38.6 million tons in 2010—a 14-fold
increase in 5 decades (and a 5.6-fold increase in per capita terms).

As with Bangladesh, in India the surge in potato’s position was recent—
potato became the leading vegetable only in the mid-2000s, and much of
the growth was in the last 20 years (adding 4 million t/year to the average
during 1961-1980, and then adding 29 million t/year to the average during
1980-1961). Potatoes were a fifth of the tonnage of vegetables in 1961,
and slightly more than that in 2010. In India, the increase of potato output
and diversification of the diet roughly tracked income growth. Data from the
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Household Income and Expenditure Surveys illustrate how per capita potato
consumption was changing over time. During 1973/74-2004/05, the annual
per capita consumption increased sixfold in rural areas, from 3.4 kg to 22.9
kg, and fourfold in urban areas, from 6.5 kg to 24.8 kg. Apart from use as
seed, almost all (95% of) potatoes were consumed fresh, and the remaining
5% were processed (as chips, french fries, etc.). Potato consumption was
ubiquitous in India—92% of people ate potatoes. During 1987/88-2004/05,
per capita consumption rose by 7%, from 14 kg to 15 kg (Government of India
1988, 2005).

Potato Yields and Production Geography

First, yields showed very strong growth in all three zones studied, but the
volumes varied greatly. Potato is a seasonal crop, with one growing season
in all three zones. According to FAOSTAT,> Bangladesh's average yields were
10 t/ha at the end of the 1980s and 15 t/ha by the end of the 2000s. During
1982-2009, the PRC’s yields increased steadily, from 10 t/ha to 15 t/ha. In
India, potato yields were 16 t/ha in 1989 and 19 t/ha in 2009 (CPRI Potato
Statistics online).

Second, potato production varied significantly geographically across the three
economies. In Bangladesh, potato production was distributed widely, but was
concentrated in the northwest (including the area studied) and the center—
east around Dhaka and in Comilla (World Food Programme n.d.). In the PRC,
potatoes were primarily grown in the cool mountains and high altitude areas
in Gansu (the study province), Guizhou, Heilongjiang, Inner Mongolia, Jilin,
Shanxi, Sichuan, and Yunnan. In India, 87% of potatoes were grown in the
northern Indo-Gangetic Plain; two states in the Plain accounted for the lion’s
share of India’s potatoes, 35% from just Uttar Pradesh (the study state), a huge
state with roughly 180 million people, and 24% from West Bengal.

Potato Value Chains and Markets

First, in general, four types of potato value chains were evident in the studied
areas (from Bogra to Dhaka, Gansu to Beijing, and Agra to Delhi):

> The following FAOSTAT yield data are for a single season.
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(1) The most traditional potato value chain, which was “geographically
short and intermediationally short,” was the local supply chain of
potato from the farmer that was sold fresh at harvest or, within a
few months and after traditional on-farm storage, to the local village
market for local consumption.

(2) The rural-urban traditional potato value chain, which was
“geographically long and intermediationally long,” included selling
potatoes fresh at harvest or, after a few months of traditional on-farm
storage, to local brokers (village traders) who then sold the potatoes
to rural wholesale markets where wholesalers from cities bought the
potatoes, then resold them to semi-wholesalers (who in turn sold to
retailers) and/or traditional retailers.

(3) The intermediate (or transitional) potato value chain, which was
"geographically long,” featured the potato farmer selling both fresh
at harvest and after storage in modern cold storage facilities (CSFs)
directly to city wholesale market traders.

(4)  The modern potato value chain, which was “geographically long and
intermediationally short,” featured the potato farmer selling both
fresh at harvest and after modern cold storage directly to processing
firms or supermarkets.

Part C of the book shows that, in the Bangladesh study (Bogra to Dhaka), the
rural-urban traditional value chain still predominated, but the intermediate or
transitional value chain was emerging quickly (due to the increase of modern
CSFs) and was already important. In the Gansu study, the rural-urban traditional
value chain still dominated, with little modern cold storage. In the Agra—Delhi
study, the intermediate (or transitional) value chain strongly predominated,
after the rapid development of modern CSFs in the last decade. The most
traditional value chain no longer had a significant presence (in fact it was very
minor) in any of the study areas, nor had the fully modern value chain emerged
in a significant way.

Second, in all the zones, potato was both a major food crop and a major cash
crop. Potato farmers had a substantial marketed surplus rate (sales divided by
output) in the study areas. In Bangladesh, this has been estimated at 85%—90%
(in early studies, such as Scott 1988, and in later work, such as Hug, Alam, and
Akhter 2005). In India, government statistics show the marketed surplus rate
of potato was 78% in CY1988/89, averaged 72% during 1999-2002, and
then rose to 82% in CY2008/09 (Government of India 1989, 2002, 2009a).
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Third, cold storage had expanded in the last several decades in the study
zones. In Bangladesh, CSFs had a total capacity of 3.6 million tons as of 2012
(Financial Express 2012), which could handle roughly 30% of the country’s
potato crop. Interestingly, this is the same share noted by Scott (1988) several
decades earlier. Hence, cold storage capacity had kept pace with the rapid
increase of potatoes grown. In India, CSFs had a capacity as of 2012 of 21
million tons (Economics Times 2012). In 2009, 91% of the CSFs were in the
private sector (and together had 96% of total capacity of storage in tonnage);
7% of the CSFs were in the cooperative (government organized) sector (and
these CSFs had 3% of the country’s total capacity in tonnage terms); and 2%
of the CSFs were in the public sector (with 1% of the country’s total capacity).
Of the country’s total CSFs, 75% store potatoes (Government of India 2009b).

Fourth, there is evidence of at least partial market integration in potato
markets, although little research has been done on this in the zones studied
for this book. For example in India, Basu and Dinda (2003) analyzed the market
integration of wholesale and retail markets in a district in West Bengal during
1998-2000 and found cointegration. Shivaraya and Hugar (2002) studied the
integration of onion and potato markets in northern Karnataka and found
market integration for potatoes.

Direct and Indirect Government Roles in the Potato Value Chain

The governments in the three economies studied had not directly intervened
in the domestic potato markets, or set or recommended prices, in general.
Occasional exceptions to this generality have occurred, such as recently when
the state government of West Bengal declared that potatoes should not be
exported from the state to foreign countries (mainly to Bangladesh), to quell a
price surge (Financial Express 2012).

Governments were engaged indirectly through some direct subsidies and sale
of subsidized inputs (as noted in the rice section), as well as partial subsidies
for electricity and for cold storage construction. In India for example, during
2008-2011, the government spent $124 million on cold storage subsidies to
increase capacity (Economic Times 2012).
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Study Areas, Survey Methods,
and Sampling Framework

Study Areas

All but one of the six study zones were major rice or potato production areas
that were the closest to and main suppliers of capital cities; they were thus
representative of the commercial agriculture zones in the market catchment
areas of the three economies’ large cities. Those catchment areas constitute
an important share of the overall rural area; the authors estimate that share
at roughly half of the rural areas in the study economies. Bogra and Noagoan
districts in Bangladesh are both about 200 kilometers (km) from Dhaka and are
major suppliers to Dhaka of potatoes and rice. Shahjahanpur District in central
Uttar Pradesh, the rural starting point of a main rice value chain to Delhi, was
a major supplier to Delhi and is among the closest rice areas (at 375 km from
Delhi). Agra in western Uttar Pradesh was Delhi’s closest major potato supplier
(at 200 km), and produced a quarter of India’s potatoes. In the PRC, Jiamusi
in Heilongjiang was selected as the starting point for the rice value chain to
Beijing. Jiamusi is 1,360 km from the capital. Heilongjiang is the closest and
foremost supplier of rice to Beijing, and is representative of the northeast
region, which supplies the great majority of rice to Beijing. The outlier among
the six zones is Gansu, the potato production area studied in the PRC. Gansu is
about 1,100 km from Beijing, which is further from Beijing than its other major
potato-supplying areas (Hebei, Inner Mongolia, and Shanxi).

Survey and Sampling Methods

First, “rapid reconnaissance” studies were done for each of the six value chains
(one for rice and one for potato in each economy). This consisted of interviews
with representative types of actors in each segment of each value chain,
plus academics, policy makers, and private sector associations. The literature
pertaining to rice and potatoes in each economy was also reviewed.

Moreover, and importantly, the survey data eventually were found to contradict
many of the assertions of the key informants, whom the authors found were
repeating “conventional wisdom” and partial perceptions. A striking example
is that, although many experts and key informants noted that “tied credit”
(trader’s credit to farmers in return for a guarantee that the farmer would
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provide the crop to the trader) was still very common, the surveys showed it
was actually very uncommon in the zones studied. Thus, surveys are essential
to provide a good base for policy-making information.

Second, based on the broad picture emerging from the rapid reconnaissance,
detailed structured questionnaires were formulated. These questionnaires
were pretested and then modified about half a dozen times prior to the actual
survey. They were then administered in surveys by enumerators who read the
questions individually to respondents and noted the responses. No government
officials or other people accompanied the interviewers, so no outside influence
was introduced into the interviews.

Third, samples were tested in the rural and urban areas of each zone. This gave
rise to a sample of about 3,500 farmers, traders, mills, CSFs, and traditional
and modern retailers in the three economies on which this book focuses. The
details of the sampling methods and samples are presented in the Appendix
to this chapter. In general the study used a stratified random sampling method
for every segment: the authors typically stratified by geographic area using
reasoned sampling (based on the quantitative importance of the zone for
supply to the capital cities, and then the choice of villages and markets in
the zones based on their quantitative importance in supply). Then the authors
generally sampled randomly within a given universe; in some cases, where there
was a highly unequal set of actors, they were further stratified by category,
such as smaller and larger farmers in the Indian and Bangladesh potato and
rice areas; however, in the analysis, the shares of these groups were weighted
in the population (as discerned by the study’s census of each area) so that the
reported figures are unbiased and representative.

The authors call the method used the “stacked survey method,” as it entails a full
sample survey at every level of the value chain. Thus, the method can be used
to statistically study differences across actor scales for each segment (each stage
being represented by sets of actors, such as farmers, processors, and traders) of
the value chain. Some of the surveys of specific segments are unique or have
rarely been done, such as the surveys of postharvest segments, mills, CSFs,
traders, and (especially) of traditional retailers and supermarkets. No comparable
survey-based study of staples value chains in Asia is evident in the literature.

In addition, the data were collected mainly in 2009 and the first half of 2010
using questionnaires that asked the interviewees to recall information over the
year before the survey. For several key variables, a 5- or 10-year recall was also
requested, but in general the survey's questions are for the year before the
survey was administered. Thus the viewpoint is mainly a snapshot of short-
term change and cross-section comparisons.
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The survey questionnaires in general asked the actors four categories
of questions:

(1) characteristics of the actor, in particular, the types of assets held
(human capital such as education; social and organizational capital
such as membership in associations and cooperatives; and physical
capital such as holdings of equipment, land, and vehicles);

(2)  purchase of factor inputs (labor and external nonlabor inputs such as
fertilizer and fuel) and intermediate inputs (such as the inventory bought
by a trader), in terms of costs, geographic origins, supplier types, value-
chain finance, quality attributes, and any contractual relations;

(3) value addition using the inputs plus technology to produce outputs,
such as production of rice and potatoes, delivery and marketing of
products, cold storage, and so on; and

(4)  marketing of the outputs (in terms of prices received, geographic
destinations, and buyer types, as well as value-chain finance, quality
attributes, contractual relations, and labeling/branding).

Appendix: Details of the Sampling Framework

Rice in Bangladesh. The Bangladesh rice farmers and villages were surveyed
in November—December 2009. Noagoan was selected for the survey in rural
areas as it is an important rice-producing district. The district is about 200
kilometers (km) north of Dhaka.

The village and household survey was set up as follows. For rice farm households,
the two most important rice-producing counties (thana) in Noagoan were
selected. In each county, 5 villages were randomly selected from three village
strata—2 from high-producing, 2 from medium-producing, and 1 from
low-producing villages. In each selected village, a village questionnaire was
implemented.

In each village, a census of households was conducted to enumerate the paddy
producers. Using the census questionnaire, all the households in the village were
listed. Each household was asked questions about their total land cultivated and
about rice cultivation in particular. In each of 10 villages, 22 households were
then randomly selected (for a total of 220), half from the largest farm group and
half from the smallest, to reflect their relative importance in the rice value chain.
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To sample the rural rice mills, a list of all the millers in Noagoan District was
obtained. A stratified random selection of 20 millers was done, consisting
of 8 automatic, 5 semi-automatic, and 7 small mills. Small mills typically first
parboil paddy and then spread it to dry in the open air. After drying, the paddy
is transferred to be milled by small Engleberg friction dehullers that remove the
husk and polish the rice, all in one unit (Chowdhury and Haggblade 2000). Semi-
automatic mills have larger huller and rubber rolls (Rahman 2004). Large-scale
automatic mills emerged in the 1980s, financed largely by international financial
institutions. These mills integrate steam-pressure parboiling, mechanical forced-
air dryers, rubber roller shellers, and polishing machines in a single conveyer-
driven, flow-through facility (Chowdhury and Haggblade 2000). In 2006/07,
Bangladesh had 13,329 small, 109 semi-automatic, and 141 automatic rice
mills, accounting for 550,204 tons, 8,595 tons, and 22,827 tons of milling
capacity, respectively (FPMU 2009).

In the paddy and rice wholesaler survey, first the 17 village and other rural off-
wholesale market traders that the households in that village or other traders
sold to were interviewed. Second, 43 traders were interviewed from the local
rural wholesale market in the selected district. Third, 30 urban wholesale
traders were interviewed in Dhaka, half each in Badamtoli and Krishi markets,
the city’s two most important rice wholesale markets.

A sample of traditional and modern rice retailers in urban Bangladesh (Dhaka)
was surveyed in November—December 2009. First, 5 districts were randomly
selected in different parts of Dhaka (north, east, west, south, and central). In
each, a census was done of all markets, and two were randomly selected. At
each market, a census of all rice retailers was taken, and 12 traders were then
randomly selected and interviewed. A total of 120 traditional retailers were thus
interviewed. Second, 20 modern retailers were surveyed. In each district selected
for the traditional retail survey, a census of modern retail shops was conducted,
and 4 were randomly selected and surveyed regarding their rice prices.

Potato in Bangladesh. Samples of potato farmers and traders in Bogra and
of district retailers in Dhaka were used for the Bangladesh survey. Bogra district
was selected for the rural areas as it is an important potato-producing district.
Bogra is about 200 km north of Dhaka.

The village and household survey for potato was conducted in the same way
as the village and household survey for rice. For the rural sample of potato cold
storages, 20 CSFs were selected from a list of all CSFs in Bogra.

For the wholesaler survey, first, 30 village traders and other rural off-wholesale
market traders that the households in that village or other traders sold to were
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interviewed. Second, 30 traders were interviewed from the rural wholesale
market in Bogra. Third, 30 urban wholesale traders were interviewed in
Dhaka—15 in Shyam Bazar and 15 in Kawran Bazar, the two most important
potato wholesale markets in the city.

The urban potato retail survey in Dhaka was conducted in the same manner as
the urban rice retail survey.

Rice in the People’s Republic of China (PRC). The PRC sample of rice
farmers and villages was surveyed in May—June 2010. Heilongjiang was chosen
as representative of the northeast provinces, which grow most of the rice that
provisions Beijing. Jiamusi Prefecture in Heilongjiang was chosen because it
is the largest japonica-producing district in the PRC (providing about 28% of
the PRC's japonica) and the dominant source of japonica to Beijing. Moreover,
wholesalers in Beijing indicated that Jiamusi is one of the main areas supplying
rice to Beijing.

From Jiamusi Prefecture, a list of its 6 counties and their total rice area was
obtained. From the 6 counties, 2 were randomly selected: Huachuan and
Huanan. From the 12 townships in Huachuan and 19 in Huanan, 1 township
was chosen randomly per county: Chuangye in Huachuan and Lishu in
Huanan. From the 10 villages in Chuangye and 20 villages in Lishu, 5 were
chosen at random in each township. With the help of each village government,
all households in the village were listed. Then 25 households were randomly
selected in each village, for a total sample of 250 households.

The village surveys indicated about 1-2 mills per village, and thus all 15 mills in
the sampled villages were selected for the survey. They were small-scale mills.
The 5 town or county mills chosen as representative were in the nearest town
or county seat and were mainly medium- or large-scale mills.

As the village surveys indicated that there was about one trader per village, all
10 village traders were selected. However, Jiamusi Prefecture no longer had
a wholesale market for rice. A key informant said this was because the mills
tended to sell directly to wholesale markets in other cities and to retailers in
their city (the study could not test this hypothesis). As a substitute, three of the
four wholesalers in the area where the market used to be were surveyed.

For the Beijing trader survey, 30 traders were selected at the Shenghuahonglin
and Jinxiudadi wholesale markets, the two largest rice wholesale markets in
Beijing. Shenghuahonglin had about twice as many wholesalers as Jinxiudadi,
so 20 wholesalers were chosen randomly from about 400 at Shenghuahonglin
and 10 from about 200 at Jinxiudadi.
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For the urban rice supermarket survey in Beijing, modern retailers from four
selected districts (Chaoyang, Fengtai, Haidian, and “central” district) were
sampled. In each of the four districts, 15 supermarkets were selected. In
total, 60 supermarkets were sampled: 35 from lists of stores in the PRC's 20
leading chains and 25 from among other (smaller) chains and independent
supermarkets. The list of 803 supermarkets in the Beijing metropolitan area in
2010 was supplied by the China Chain Store Association.

Potato in the PRC. The PRC sample of potato farmers and villages was
surveyed in July 2010. For the sample, Dingxi Prefecture was chosen in Gansu
Province. Gansu was chosen because it is the largest potato-producing province
in the PRC (growing about 15% of the PRC’s potatoes). Wholesalers in Beijing
noted that Dingxi is a supplier to Beijing. The Dingxi government provided
a list of the prefecture’s 7 counties and their total potato areas. From the
7 counties, 2 were chosen at random: Anding and Weiyuan. Four townships
were then randomly selected for the study: Chankou and Qinglanshanin,
from among Anding County’s 19 townships, and Beizhai and Da’anin from
among Weiyuan's 16 townships. Then, 2 villages were selected at random
per township. Finally, based on a list of potato-growing households in each
sample village, 40 households were chosen at random, giving a total of
320 households selected and surveyed.

Rural cold storages were not covered separately in Gansu, as they were either
owned by traders and thus formed part of the trader interviews, or by the farm
households.

As the village surveys showed that each village had about 2 traders, all 17 were
selected for the survey. In addition, 10 traders on the Dingxi potato wholesale
market were chosen from a list of the market’s wholesalers.

For Beijing, Xinfadi and Jinxiudadi—the two top wholesale markets—were
surveyed. As the number of potato wholesalers at Xinfadi was about twice
that at Jinxiudadi, 20 potato wholesalers were surveyed at random from about
100 in Xinfadi and 10 wholesalers from about 50 in Jinxiudadi.

The PRC urban potato traditional and modern retail surveys used the same four
districts as for rice. From district lists of wet markets, 22 were selected across
the four districts. The number of wet markets varied among districts, so the
number chosen was roughly proportional to wet markets in the district. In each
wet market, five retailers, chosen randomly from the total, were surveyed. The
modern retail outlets used in the potato retail survey were the same as those
used in the rice survey.
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Rice in India. The sample survey of Indian rice farmers and villages was
conducted in September—October 2009. The state of Uttar Pradesh was
chosen as a main rice-producing state supplying the Delhi market; the district
of Shahjahanpur (in west—central Uttar Pradesh) was chosen because it was
the nearest to Delhi and thus was comparable to the rice regions chosen in
Bangladesh and the PRC in being a major rice-growing area near the capital
city. The Uttar Pradesh Ministry of Agriculture provided a list of the four
subdistricts (tehsils) and their total rice area. From the four subdistricts, the
three with the largest rice area (Jalalabad, Powayan, and Tilhar) were chosen
for the survey. The subdistricts’ offices provided, for all their villages, data on
cropping patterns and land use in the main rice season, the rainy or kharif
season. On the basis of the data, the villages were categorized as high-, low-,
and medium-density villages, depending on the share of area cultivated for
rice in the subdistrict’s total farmland. A subdistrict with less than 10% of its
total farmland under rice cultivation was categorized as low density, 10%—
20% as medium density, and more than 20% as high density. For each of the
three subdistricts, 5 villages were chosen: 2 randomly from the high-density,
2 from the medium-density, and 1 from the low-density villages, for a total of
15 villages per subdistrict.

In each selected village, a census of households was conducted. Using the
census questionnaire, all the farm households in the village were listed. Each
household was questioned about its total land cultivated and land under rice
cultivation. Eighteen households were selected in each village, giving a total
of 270 households surveyed. To select households, first, they were ranked in
descending order by their land size. Then, seven households were randomly
selected per village from farms that together cultivated more than 50% of the
village's total cultivated area, and 8 households were chosen from the rest.
The statistical results report both sample averages and population-weighted
results, using the population weights from the census.

In Shahjahanpur District, 25 mills were sampled randomly by size (milling
capacity) strata. The sample was drawn from a list of 65 registered mills (the
district total) provided by the Uttar Pradesh government. The list showed the
milling capacity of each mill and whether it was automatic or semi-automatic.
The mills were ranked for the study in descending order by milling capacity.
Then 8 were randomly selected (with some attrition due to mills that were not
traceable or willing to respond) from the mills that constituted less than 50%
of the total milling capacity in the district and 17 from those constituting more
than 50% of the total. It turned out that the 8 mills in the lower stratum were
automatic, while the 17 in the upper stratum were semi-automatic.
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As the village surveys indicated that each village had about one paddy trader,
all 15 villages’ paddy traders were surveyed. To survey the rural wholesalers in
the subdistricts, a list of wholesale markets for grains was obtained through
information from farmers, village traders, and the subdistrict offices. Then,
the subdistrict government provided the list of rice traders in each wholesale
market. All 42 rice traders in the rural wholesale markets were surveyed—
23 paddy and 19 milled-rice traders. Of the total, 13 paddy and 11 rice traders
were in Shahjahanpur Mandi (the main wholesale market in Shahjahanpur
District), 5 paddy and 4 rice traders were in Jalalabad Mandi, and the same
numbers were in Tilhar Mandi.

For the rice traders in Delhi, the sample was taken in Naya Bazar wholesale
market, the main rice market in Delhi. The sample included 23 wholesalers
chosen randomly. (There was some attrition due to unwillingness to respond,
but there was no discernible bias in trader size related to the unresponsiveness.)
In addition, 10 semi-wholesalers (who bought rice from Naya Bazar wholesalers
and sold to small shops elsewhere in Delhi) were surveyed. The names
and addresses of the semi-wholesalers were collected from the traditional
retailers surveyed.

For the India urban rice and potato traditional retail survey in Delhi, surveys
were conducted in March 2009; the following distills the sampling method
discussed in Minten, Reardon, and Sutradhar (2010). Delhi is divided into
12 zones and a total of 272 wards. Each ward contains several colonies (the
smallest urban geographical unit). For this study’s sample, one ward was
randomly selected in each of Delhi’s 12 zones.

Two types of surveys were implemented in each selected ward. First, a census
of food retail outlets was conducted. If a ward had fewer than 10 colonies,
all were covered in the census exercise; if a ward had more than 10 colonies,
10 were randomly selected within the chosen ward. A census was taken of all
operating private modern retail outlets and wet markets where one of the two
products was sold. Within the 10 colonies, 5 were then randomly selected.
Within the 5, a census was conducted of all the other retail outlets—pushcarts,
Safal outlets (a cooperative chain), Fair Price Shops, and small-scale (kirana)
shops—that sold any of the two products covered.

The retailers were then surveyed—focusing on their retailing practices for the
selected products, the prices they charged, and relevant quality questions. The
survey focused on the only two types of rice retailers: private modern retailers
and small shops. All modern retail outlets in the 10 colonies were surveyed
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for the two products. Four small shops and one retail outlet were randomly
selected and interviewed in each of the five selected colonies. In all, per ward
and per product, 20 traditional retailers, 10 consumers, 1 Safal outlet, and all
private modern retailers were covered (for a maximum of 10 colonies). This
survey was conducted from 16 February to 19 March 2009. At the end of
March and the beginning of April, a second smaller survey was conducted in
6 of the 12 selected wards, wherein randomly selected retailers in each
category were asked about their turnover the day before. During this second
round, all Fair Price Shops were visited in the five selected colonies of each ward
during regular opening hours. Whether the shop was open was noted, and,
if it was, rice qualities were recorded. Additional information on the structural
characteristics of the modern retail stores was also collected during this survey.

In all, for the retail survey for rice and potatoes, 561 pushcart retailers, 518 wet
market retailers, and 650 small-scale (kirana) shop owners were interviewed,
and 674 consumer exit interviews were conducted.

Potato in India. The sample of Indian potato farmers and villages was selected
for a survey in September—October 2009. Uttar Pradesh was chosen as the main
potato-producing state supplying the Delhi market. Agra district was chosen
because it was the major potato district nearest Delhi, and the largest potato-
producing district in India (supplying about 25% of the country’s potatoes).
Wholesalers in Delhi noted that Agra was a main supplier to Delhi. The Uttar
Pradesh government provided a list of Agra’s five subdistricts and their total
potato-growing area. From the five, the three with the largest potato-growing
area were selected—Etmadpur, Fatehabad, and Sadar. For each subdistrict, data
for cropping patterns and land use for the winter—spring (rabi) season (when
most of the potato crop is grown) were obtained from subdistrict offices for
all their villages. Based on the data, villages were categorized as high, low, and
medium density, depending on their share of potato-growing area in their total
farmland (using the same area ratios as for the rice zone). From each of the
3 subdistricts, 6 villages were chosen: 3 randomly from the high-density, 2 from
the medium, and 1 from the low-density strata of villages, for a total of 18.

In each selected village, a census of households was conducted. Using the
census questionnaire, each household in the village was asked about its
total land area under cultivation in general and under potato in particular.
Then 15 households per village, for a total of 270 households, were selected
and surveyed. To select households for the survey, they were first ranked in
descending order by their land size. Then 7 households were randomly
selected from farms that together cultivated more than 50% of the total area
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cultivated in the village, and 8 households from the rest. This was done to
assure a sufficient sample to compare the medium- and small-scale farmers, as
the medium-scale farmers were few in number but they grew and marketed a
large share of the potatoes.

In the India potato zone, medium- to large-scale farms were disproportionately
sampled to assure statistical significance in understanding their behavior in
production and marketing in the potato value chain. Based on the study’s
census, a random sample would result in only 28% of the sample being
medium and large farms, although they dominated the value chain with
65% of the farmland (correlated with their dominance in potato). Thus,
53% of the sample was selected to be medium or large farms (with more
than 4 ha); 19% to be semi-medium (2 to less than 4 ha), versus 33% in
the census; and 28% to be marginal or small (less than 2 ha), versus 39% in
the census. From the perspective of farmland distribution and thus volume
incidence in the value chain, medium-large, and semi-medium farmers are
somewhat underrepresented and marginal-small farmers are overrepresented.
In the tables in the book, the sample averages are provided; in the base
report, the population-weighted averages are also presented, correcting for
the overrepresentation of larger farms from the sampling by calculating the
average with weights for the strata calculated from each stratum’s actual
weights in the population. In the great majority of cases, the unweighted and
weighted strata averages for the behaviors studied are very close; thus, for
simplicity, the latter are not presented in addition to the former in this book.

For the rural sample of potato CSFs, in Agra District, size (capacity) strata were
sampled from a list of 182 registered CSFs (the district total) provided by the
Government of Uttar Pradesh. For the survey, 9 were selected randomly from
the high capacity (more than 10,000 tons), 11 from the medium capacity
(7,000-10,000 tons), and 11 from the low or small capacity (less than
7,000 tons) CSFs.

For the wholesaler samples, first, as the village surveys indicated about 1 trader
per village, all 18 villages’ traders were surveyed. For the 68 traders on the
rural wholesale markets in the subdistricts, the list of wholesale markets was
compiled from farmers, village traders, and the subdistrict offices. The governing
body of the subdistrict provided the list of all traders, and potato sellers were
selected from the list. As the number of traders in the rural wholesale markets
was limited, they were all interviewed, for a total of 68 traders for the three
subdistricts—37 in Sadar Bazar (the main wholesale market in Agra District,
just outside Agra city), 4 in Fatehabad, 24 in Shamsabad, and 3 in Etmadpur
wholesale markets.
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In Delhi, 30 urban traders were sampled from the two top wholesale markets—
Azadpur and Okhla. This included 20 wholesalers chosen randomly from the
50 at Azadpur and 10 wholesalers at Okhla.

The potato retail survey sample was discussed earlier, in the discussion of rice
and potato retail sampling.
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presumption is that, apart from a few dynamic pockets of rapid technology

change and larger farms such as in the Punjab, staples farmers still essentially
use traditional farming methods and are moving only gradually to modern
methods. This assumes that the staples farm segment of value chains is barely
engaged in factor markets, uses few inputs, sells a small portion of output,
subsists on the rest, and makes few capital investments. Another assumption
is that when the farmers turn to the market, they are facing at the farm gate a
rapacious and exploitative rural broker—a “tied” output—credit market where
the trader holds the farmers in thrall by providing credit at the start of the season
and requiring that they sell their harvests to the trader at disadvantageous
terms. This also assumes that the farmer sells the entire paddy crop at harvest
without storing or “playing the market,” leaving the gains to the trader.

I n much of the policy discussion concerning food security in Asia, the reigning

In this chapter, the results of the farm household surveys of paddy in Bangladesh,
the People’s Republic of China (PRC), and India are assessed to ascertain the
extent to which the rice farm segment still uses traditional methods, to what
extent they have transformed to using new methods, and what are the key
characteristics of that transformation.

Structure of the Rice Farm Segment

Rice Land Distribution

Regarding land size distribution, the study’s findings partly support the view
extant in policy circles of farm size and its distribution in Asia: that most farms
are small in scale and homogeneous. Indeed, most rice farms are marginal or
small: the average land area operated in the study zones was 1.1 hectares (ha)
in Bangladesh (or 2.4 ha when accounting for multiple cropping on the land);
2.2 ha in the PRC (with only one season); and somewhat larger in India, at
5.4 ha (with only one season). Table 3.1 shows land area operated, including
for rice and other purposes, and both rented and owned land.
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Table 3.1 Rice Farm Land: Distribution and Rental

Land Farm Size Strata (all arable land under any crop)
Bangladesh Marginal Small Al
(<1 ha) (>1ha)
Rice land (ha) 0.59 1.63 1.07
Rice land (% of all arable land under any 86 90 89
crop)
Land rented-out (ha) 0.06 0.24 0.14
Land rented-in (ha) 0.13 0.16 0.14
Land rented-in (% of all operational land) 19 9 12
All operational land (ha) 0.69 1.81 1.20
China, People’s Rep. of Marginal—- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Rice land (ha) 0.87 1.51 1.59 1.20
Rice land (% of all operational land) 78 55 33 54
Land rented-out (ha) 0.07 0.01 0 0.04
Land rented-in (ha) 0.15 0.98 2.72 0.81
Land rented-in (% of operational land) 13 36 56 36
All operational land (ha) 1.12 2.73 4.85 2.23
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Rice land (ha) 1.1 3.1 74 438
Rice land (% of all operational land) 92 89 88 89
Land rented-in (ha) 0.3 0.9 2.1 1.4
Land rented-in (% of operational land) 25 26 25 26
All operational land (ha) 1.2 35 8.4 5.4
ha = hectare.

However, several aspects of the current study’s findings contradict the extant
view, and instead show farmland size inequality and even concentration. First,
while the average farm size in the study zones was small, Table 3.1 shows
significant farm size variation across the zones in the three economies. Second,
while all three had many marginal-small farms with less than 2 ha, the PRC
and India had substantial variation in farm size across the households in the
samples. Two aspects of this variation deserve emphasis.

On the one hand, there was an important jump in the farm size between
the first and second strata. The second stratum was 2.3-2.9 times larger
than the smallest stratum in all three economies. That means that there is
substantial farm size heterogeneity among small-scale farmers, which may be
underappreciated in the policy debate. In asset terms, in Bangladesh, marginal
farmers (with less than 1 ha) were disadvantaged compared with even
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small-scale farmers (with 1 ha or more); and similarly for marginal-small
farmers relative to semi-medium farmers in the PRC and India.

On the other hand, the farm size of the upper stratum in the PRC and India (at
an average of 4.85 ha and 8.40 ha, respectively) exceeded the “small farm”
image, especially given that they were irrigated farms. This shows that the
general image of the study zones in those economies, as a set of “commercial
small-scale farmers,” actually included a subset of medium- and large-scale
farmers. The ratios of the average total operational land size of the largest
stratum to the smallest were 3:1, 4:1, and 7:1 for Bangladesh, the PRC, and
India, respectively. For rice land, the ratios were approximately 3:1, 2:1, and
7:1, respectively. The rice land ratios are close to those of operational land for
South Asia, because the surveyed farmers used, on average, 90% of the land
for growing rice. In the PRC study zone, the inequality in land distribution was
lower for rice land than for overall land, which implied that the rice land was
more equally distributed than the land not used for rice. Indeed, in the PRC
study zone, on average, farmers devoted only half their land area to rice—but
the ratio descended steeply from 78% among the smallest to 33% in the large
stratum, as larger farms were much more diversified than the smallest.

This inequality is even more interesting when viewed in output or land terms.
For example, in central Uttar Pradesh, the marginal-small stratum had 49% of
the farms, but generated only 25% of the paddy output. The semi-medium
and medium-large strata strongly dominated paddy output, with 75% of the
volume. While the zone studied had larger farms than the average in the state
and in India overall (about 4 times larger, as in the PRC study zone), the same
pattern of land concentration and output was seen in the rest of Uttar Pradesh
(and perhaps in other rice-producing states in India). Across Uttar Pradesh, only
25% of the farms were medium- and large-scale, but they had about 66% of
the land. Given that the survey showed that large rice farms had higher yields
than small farms, at least two-thirds of the state’s rice output came from the
medium and large farms. The implication is that medium and large farms were
important to urban food security and dominated food supply chains to Delhi and
other cities in the catchment zone of these commercialized grain belts, although
marginal-small farms were more numerous.

Moreover, although farm operational sizes differed by a factor of 4 across the
strata, the number of plots rose only from an average of 1.66 to 2.89. This
indicates larger plots among larger farmers, and may relate to the correlation
of farm size and mechanization.
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Rental of Rice Land

Table 3.1 shows that a surprisingly large amount of rice land was rented and
this had been increasing, especially in the PRC and India. In the PRC zone in
2009, 36% of the average operational holding was rented-in (versus only 27%
in 2004); in the Indian zone, it was 26% in 2009 (versus only 8% in 2004); and
in Bangladesh, it was 12% in 2009. Clearly, in the areas studied (particularly
in the PRC and India), the land market was transforming, with an increasing
rental market in the commercial zones. The rental market was growing fast: for
example in the PRC, land rented increased 60% in 5 years.

The relation between inequality in operational landholding and the rental
market is interesting in the PRC. The PRC may lead the study cases in land
rental development because land sales and purchases were not yet fully legal,
although various forms of exchange were possible (Jin and Deininger 2009). In
the PRC study zone, land rental differences explained about half of farm size
inequality: while the ratio of land of the upper to lower stratum was 4:1 with
rented-in land included, it was only 2:1 with rented-in land excluded.

The average shares of rented land in total land mask substantial differences
across the strata in the PRC and India (but not in Bangladesh). In India, the share
of rented-in land in total operated land was about the same across strata (26%-—
27%), but the absolute amount of rented-in land differed sevenfold between
the smallest and largest land strata. In the PRC study zone, the share rose steeply
with overall land size (from 13% to 36% to 56%), and the upper land stratum
rented 18 times more land than in the lower stratum. These figures suggest that
land rental markets were quite concentrated in the upper stratum.

Finally, in India, the average farm size in the study areas increased 32% in
5 years, and in the PRC, 20%, with nearly all of the increase due to rented-in
land. The key informants believed that the increase in land rental was due
to the rapid increase in rural nonfarm employment (employment outside of
the farm sector) in local areas as well as in migration activities, resulting in a
labor shortage.

Rice Farmers’ Nonland Assets

Table 3.2 indicates a lot of heterogeneity in small-scale farmers’ nonland assets
(education, livestock, and farm equipment) in each study zone and across the
three economies studied. Several points stand out.

=s =D =
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Table 3.2 Farm Size and Nonland Assets, 2009

Asset Farm Size Strata (all arable land under any crop)
Bangladesh Marginal Small Al
(<1 ha) (>1 ha)
Age of head of household (years) 47 51 49
Head of household (% male) 99 100 100
Household size (number of adults 4.1 5.0 45
and children)
Household heads with no schooling (%) 25 15 20
Livestock holdings in 2009 ($) 412 588 500
Farm assets other than livestock and 118 324 221
land in 2009 ($)
Mean value of power tiller owned in 32 (28) 82 (25) 57 (26)
2009 ($; parentheses show %
of power tiller in total value of
farm assets other than livestock
and land)
Mean value of tractors owned in 2009 0 65 (20) 33 (19)
($; parentheses show % of tractor
in total value of farm assets other
than livestock and land)
Households owning power tillers (%) 2 4 3
Households owning tractors (%) 0 2 1
Households using machine traction 92 94 93
(tractors/power tillers, %)
Households using animal traction (%) 7 5 6
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Age of head of household (years) 47 43 40 44
Head of household (% male) 80 75 83 79
Household size (adults plus children) 4 4 4 4
Household heads with 0-6 years 4 33 19 35
of education
Livestock holdings in 2009 ($) 21.34 37.11 27.23 28.39
Farm assets other than livestock and 2,330 4,330 5,650 3,560
land in 2009 ()
Farm assets other than livestock and 1,280 2,210 3,790 1,910
land in 2004 ($)
Mean value of tractors owned in 2009 818 (35 1,647 (38) 1,900 (34) 1,279 (36)
($; parentheses show % of tractor
in total value of farm assets other
than livestock and land)
Mean value of animal traction owned 0 8 (0.2 0 3 (0.1)

in 2009 ($; parentheses show %
of animal traction in total value of
farm assets other than livestock
and land)

continued on next page
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Table 3.2 continued
Asset Farm Size Strata (all arable land under any crop)
Households owning tractors 37 73 78 56
in 2009 (%)
Households owning tractors 27 51 56 40
in 2004 (%)
Households owning animal traction 0 1 0 0.4
in 2009 (%)
Households owning animal traction 0 0 0 0
in 2004 (%)
Households using machine traction 100 100 100 100
(tractors) in 2009 (%)
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Age of head of household (years) 57 54 55 55
Head of household (% male) 100 100 100 100
Household size (adults and children) 8 8 9 8
Household heads who are 37 25 22 28
illiterate (%)
Livestock holdings in 2009 ($) 1,333 1,556 1,556 1,481
Farm assets other than livestock 222 667 889 592
and land in 2009 ($)
Mean value of tractors/tillers owned in 0 278 (42) 353 (40) 210 (36)
2009 ($; parentheses show
% of tractor in total value of farm
assets other than livestock
and land)
Households owning tractors (%) 0 45 55 50
Households using machine traction 88 83 85 86
(tractors) (%)
Households using animal traction (%) 12 16 15 14

ha = hectare.

First, the larger the farm, the greater the holdings of livestock, but the correlation
was partial. Examining Bangladesh, the PRC, and India, in that order, the data
show that, while the ratio of the average farm size of the largest to the small
stratum was 2.6:1, 4.3:1, and 7.0:1, the ratio for livestock holdings was only
1.4:1, 1.3:1, and 1.2:1. This implies that the livestock/land ratio declined with

farm size.

Moreover, livestock/land ratios were far higher on rice farms in South Asia than
in the PRC. This reflected the greater use of animal traction and production
of milk on rice farms in South Asia. Moreover, on Bangladesh rice farms,
the livestock/land ratio for smaller farms was 2 times that of larger farmers,
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and in India, the ratio was 6:1—thus, small-scale South Asian rice farmers
depended more on dairy and on animal traction than did larger farmers. Also,
the livestock/land ratio among the smallest farmers was 2 times higher in India
than in Bangladesh.

Second, for farm assets (other than livestock), the ratios of asset holdings
comparing the largest with the smallest farm strata were 2.7:1, 2.4:1, and
4.0:1 for Bangladesh, the PRC, and India, respectively. For the subset of farm
traction machine assets (tractors, power tillers, and animal traction equipment),
the ratio (upper land stratum divided by lower) of machine holdings was 4.6:1
for Bangladesh, 2.3:1 for the PRC, and very high for India (as no farms in
the smallest stratum owned machines). This implies that the traction-machine/
land holdings ratio increased with farm size in South Asia but not in the PRC,
where it even slightly declined. The difference between the regions may result
from smaller farms in the PRC having more access to nonfarm earnings to buy
machines, and higher inducement to reduce farm labor, given farm labor costs
that are much higher than for their South Asian counterparts.

Moreover, the traction-machine/land-holding ratios differed sharply across
zones. With the caveat that nominal values for the assets were not strictly
comparable across the study zones, rough ratios show that the traction machine/
land ratio in Bangladesh was about $90/2.4 ha, or $38/ha;" and in India it
was $210/5.4, or $39/ha; but in the PRC it was $1,279/2.2, or $581/ha. That
is, by this very rough measure, comparing “commercial small holder” zones,
the PRC rice farms were about 15 times more “traction-machine owning” in
machine-traction/land terms than the South Asian rice farms. Moreover, farm
equipment holdings nearly doubled (in all strata) in the PRC sample during
2004-2009. This reflects the advancing shift to machine ownership in rice
farming under pressure of rising labor costs from migration and rural nonfarm
employment in the PRC.

However, the differences across farm size strata in terms of traction-machine
holdings mask an important point: while only a few farmers in the Bangladesh
sample, and about half of the samples in the PRC and India owned tractors,
power tillers, or animal traction equipment, nearly all farmers, regardless of
size stratum, used farm traction machines. This points to a very well-developed
market for farm machine rental in all three zones. The upshot is that the use
rate of traction machines was actually similar across the average farms of the
three zones, as will be shown in the subsection on farm technology.

' Table 3.1 shows 1.2 ha as land size, and given two seasons, this is equivalent to 2.4 ha.
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Third, some demographic differences were apparent across the study zones,
but none were very striking. Households were larger and their heads older in
the India rice zone, while PRC rice farms had more female heads (20%), due
to migration. Most household heads were literate and had some education;
education was moderately correlated with land size.

Rice Farmers and Nonfarm and Farm Labor Markets

Table 3.3 shows shares of rice farm households participating in off-farm
employment. Several results are striking.

Table 3.3 Rice Farmers and Nonfarm Labor (%)

Labor Farm Size
Bangladesh Marginal Small All
(<1 ha) (>1 ha)
Households with off-farm employment in 2009 12 18 15
Households that received remittances in 2009 5 9 7
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Households with member working off-farm 53 43 28 45
in 2009
Households with member working off-farm 32 32 14 29
in 2004
Local nonfarm workers in 2009 20 21 8 19
Local nonfarm workers in 2004 14 12 3 12
Local farm workers in 2009 8 14 8 10
Local farm workers in 2004 6 11 6 7
Migrants to other districts in HLJ Province 16 17 17 16
in 2009
Migrants to other districts in HLJ Province 6 13 6 9
in 2004
Migrants to other provinces in 2009 20 7 6 13
Migrants to other provinces in 2004 13 5 0 9
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Households with nonfarm employment 2009 37 38 36 37
Households reporting received 5 7 8 7

remittances 2009

ha = hectare, HLJ = Heilongjiang.

First, farm households were substantially engaged in rural nonfarm
employment, including 45% of households in the PRC and 37% in the India
zones, but only 15% in Bangladesh. These findings converge with a stream
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of research on the importance of rural nonfarm employment and migration
employment in Asia. Survey data for the PRC show a sharp jump in only 5 years
in participating households—from 29% to 45%. The rapid increase in land
rental and farm capital investment appears to be linked to this rise in nonfarm
employment, per key local informants in the PRC and India study zones. This
hypothesis requires further exploration; it has been investigated more broadly
for farm capital investment in Davis et al. (2009).

Second, while public attention often focuses on migration to the cities for
employment, the current study finds that, in the PRC study zone, local nonfarm
employment was at least as important as migration for employment in cities,
and was more important than migration to cities in the study zones in South
Asia. The Bangladesh and India data showed few households receiving
migrant remittances (although a third send out migrants); the great majority
of the rural nonfarm employment was local. In the PRC study zone, about
50% of the households engaged in nonfarm activity were engaged locally,
and about 29% of the off-farm employment was in migration beyond the
province. This converges with other PRC research showing the rise of local
nonfarm employment (Mohapatra, Rozelle, and Goodhue 2007).

Moreover, while the recent debate on the PRC focuses on rural areas being
depleted of male working age adults and left to farm with elderly and female-
headed households, the current study’s data do not fully support this view.
Only about a quarter of households in the Heilongjiang study zone had
members who had migrated elsewhere to work, and only about a fifth of the
households were headed by females. Especially for smaller farmers, perhaps
the importance of rural nonfarm employment opportunities and intensive
rice farming competed with migration opportunities. This finding appears to
corroborate a similar study by Huang, Wu, and Rozelle (2009) on fruit farming
and migration in Shandong in the PRC. However, unlike Hunan and Sichuan,
provinces such as Heilongjiang and Shandong are not considered to be major
“migrant exporters.”

Third, interestingly, only about 10% of the PRC households engaged in farm
wage labor, even in the study’s commercial agricultural zone. This is commonly
noted in the literature about off-farm employment, which generally finds that
rural nonfarm employment is much more important than farm wage labor and
migration employment (Haggblade, Hazell, and Reardon 2007).
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Technology, Inputs, Marketing, and Credit
in Rice Farming

Farm Technology

Table 3.4 shows paddy production technology as an average farm budget
derived from the survey data. The survey included detailed questions that were
asked for all the rice fields and related to the level of output; input use (seeds,
fertilizer, chemicals, irrigation, and manure); use of family and hired labor for
farm activities (including preparing the soil, planting, weeding, and harvesting);
farm machine use; and land rental. Inputs were divided by the rice field area
to provide a measure of the intensity of input use per hectare. The costs are
for the winter season (boro, the main rice season) in Bangladesh, and for the
single rice season in the PRC and India study zones. The main results of the cost
analysis are as follows, from the most to the least numerically important input
cost component.

First, labor was by far the largest cost component. The total labor expenditure
(on own labor imputed at the farm labor wage, plus hired labor) was much
higher in the PRC ($679/ha) than in Bangladesh ($371/ha) or India ($333/ha).
But the daily wage rates differed: in 2009, the hired labor wage was about
$2.0/day in India, $2.2/day in Bangladesh, and $9.0/day in the PRC, with labor
use in days at 75/ha in the PRC, 217/ha in Bangladesh, and 167/ha in India.
These differences are roughly in line with the study’s finding that the PRC
sample used more mechanization per hectare than the South Asian samples.
Moreover, the share of hired labor in total labor differed sharply, with a high
of 60% in Bangladesh, to 53% in India, and 40% in the PRC. Interestingly, this
is the inverse of the rural nonfarm employment pattern and of mechanization,
suggesting that nonfarm jobs were substitutes for farm wage labor, and that
mechanization reduced the hired labor market.

Second, expenditures for own and rented machinery use were highest in the
PRC (at 23% of total costs), dropping to 15%—17% in South Asia. The traction
expenditure, however, was roughly similar, and the cost shares difference was
partly because nontraction farm machine use is shown only for the PRC but
not for the South Asian sites (due to data gap); however, farm asset data show
that the PRC rice farms had larger holdings of nontraction machines (such as
seeders and harvesters) than the South Asian farms.
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Table 3.4 Composition of Rice Farmers’ Production Costs
(value in $/ha and shares in % of total cost)

Input Bangladesh PRC India
$/ha % $/ha % $/ha %
Own seeds 15 2 17 1 3 0.003
Purchased seeds 5 1 59 3 11 1
Chemical fertilizer 124 16 288 14 83 1
Crop chemicals 53 7 109 5 21 3
Water total 30 4 134 7 126 17
Water (irrigation costs 30 4 134 7 76 10
purchased)
Own irrigation imputed 50 7
at market rate
Manure 12 2 2 0.11
Labor total 371 47 679 33 333 45
Own labor imputed at 147 19 405 20 157 21
wage rate
Hired labor 224 28 274 13 177 24
Animal traction 4 1 0 0 7 1
Machine use total 119 15 467 23 123 17
Hired tractor use 112 14 40 2 53 8
Own tractor use 7 1 54 3 70 9
Other hired farm .. . 165 8

machine use (hired
harvester and hired
paddy seeder)
Other own farm machine 208 10
use (own harvester and
own paddy seeder)
Land rental 61 8 279 14 32 4
Total (cash outlays plus 794 100 2,033 100 739 100
imputed in-kind costs;
100% and total value)

Total monetary cost (value 625 79 1,350 66 428 58
and share of total cost)
Total imputed in kind costs 169 21 683 34 311 42

(show as value and as
share of total cost)

... = no data available, ha = hectare, PRC = People’s Republic of China.

Third, fertilizer costs were an interestingly consistent share of production costs
across the sites—averaging about 15%—despite sharply different outlays.
The most striking point is the much lower cost of fertilizer in India—where it
is heavily subsidized (subsidies were 16% of the agricultural gross domestic
product in India in 2008/09 [Grossman and Carlson 2011]). Behind the United
States dollar totals in Table 3.4 are widely differing rice prices ($170/ton in
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India, $400 in the PRC, and $500 in Bangladesh) and use rates (340 kilograms/
ha in Bangladesh, 488 in India, and 720 in the PRC).

Fourth, land rental costs were about 14% in the PRC, compared with 4%-8%
in South Asia, findings that corroborate the rented-in land shares noted above.
Water costs were similar, but with a higher share (17%) in India, where many
small farmers buy water from larger farmers who own the bulk of the tube
wells; this is discussed further below.

Fifth, seeds and crop chemicals, while important for productivity, were a minor
share of costs, about 4%—10%. The PRC farms’ use of crop chemicals was
2 times that in Bangladesh and 5 times that in India (measured in value terms,
which is a rough measure). This higher use of chemicals, especially herbicides,
appears correlated with the higher opportunity cost of time because of the
much greater participation in the nonfarm labor market in the PRC than in the
South Asian zones.

The overall technology picture that emerges is that rice production in the PRC
zone used more machines, fertilizer, and chemicals than the Bangladesh and
India zones, which used much more labor, but still used substantial amounts of
purchased seeds, fertilizer, and chemicals. Hence, Lele and Stone (1989) would
term the PRC's production “capital-led intensification.”

But this is a static picture. There is evidence (such as in Business Standard
2011) that as wages rise in India, mechanization is increasing rapidly (with
the leading edge in Haryana and the Punjab, but it is also increasing in
Uttar Pradesh).

Access to Water

Table 3.5 shows farm households’ access to agricultural water. Several points
stand out.

First, despite a history of government programs subsidizing tube well irrigation
in Bangladesh and India, only a third of the farms had their own wells. By
contrast, fully two-thirds of the PRC farms owned tube wells. Moreover, while
ownership was only slightly correlated with farm size in Bangladesh, it was
highly related with farm size in India: about 20% of marginal-small and semi-
medium farms had tube wells, but 71% of the medium-large farms had them.
Given that the wells were subsidized, this means that the distribution of the
tube well subsidy was highly skewed toward larger farmers in India.
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Table 3.5 Rice Farms’ Access to Water (% of farms)

Water Source Farm Size
Bangladesh Marginal Small All
(<1 ha) (>1 ha)
Own irrigation pump 25 37 31
Bought from other farmers 80 76 77
Sold to other farmers 10 16 13
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Own irrigation pump 52 70 75 62
Bought irrigation water from
government 86 4l 69 78
Bought irrigation water from
other farmers 0 0 0 0
Sold irrigation water 0 0 0 0
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Own irrigation pump 20 18 71 36
Bought irrigation water from
other farmers 66 62 20 49
Sold irrigation water to other
farmers 15 21 51 29
ha = hectare.

Second, most PRC farmers bought water from the government canal scheme.
In Bangladesh and India, farmers did not purchase water from the government,
but there was a well-developed private agricultural water market. In India,
two-thirds of the small-scale and semi-medium farmers bought water, and half
of the large farmers sold it; in Bangladesh, three-quarters of all farmers bought
water, as their own irrigation was not enough for their needs, and only 13%
sold water.

Access to Seed
Several key findings concerning access to seed emerge from Table 3.6.
First, rice seed markets were widely and well developed: 91% of farmers

in the India and 94% in the PRC samples reported purchasing rice seed in the
12 months prior to the survey. Bangladesh rice farmers relied the least on seed
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Table 3.6 Farmers’ Acquisition of Rice Seed
(% of households declaring their main seed sources)

Seed Source Farm Size
Lowest Middle Highest
Bangladesh 1999 2009 1999 2009 1999 2009
Government 19 29 24 21 21 25
Farmers association 10 6 9 6 10 6
Wholesale market trader 19 24 14 27 17 26
Small private seed retailer 17 17 16 18 16 17
Other farmers 8 0 6 2 7 1
Own seeds 24 23 30 25 27 24
Other 3 1 1 1 2 1
Total (with rounding error) 100 100 100 100 100 100
China, People’s Rep. of 2004 2009 2004 2009 2004 2009 2004 2009
Government (rice institute) 38 37 41 42 42 42 39 40
Private input market 10 7 14 14 6 8 11 10
Traditional private retailers 20 18 15 12 22 22 18 16
Other farmers 9 10 5 6 3 3 7 7
Seed company distributor 5 6 3 4 3 3 4 5
Own seed 3 4 1 2 3 0 2 3
Others 16 18 20 19 22 22 18 18
Total (with rounding error) 100 100 100 100 100 100 100 100
India 1999 2009 1999 2009 1999 2009 1999 2009
Government cooperatives 0 0 0 0 3 0 1 0
Government seed store 0 0 0 0 3 10 1 5
Traditional private retailers 73 98 96 97 90 82 87 90
Modern private sector 0 2 0 3 0 8 0 5
rural business hubs

Other farmers 27 0 4 0 3 0 10 0
Total (with rounding error) 100 100 100 100 100 100 100 100

Note: “Lowest” = “marginal” for Bangladesh and “marginal-small” for the People’s Republic of China (PRC) and India;
“Middle” = “small” for Bangladesh and “semi-medium” for the PRC and India; “Highest” = “medium-large” for the PRC and
India. See Table 3.1 for the equivalent hectare sizes.

markets, as only 48% of farm households purchased seeds in the 12 months

before the survey; however, farmers in the lowest stratum bought seed an

average of 5 times in the 5 years prior to the survey. Most farmers who did not
buy seed in the year before the survey said that they did not need to do so (that

is, they did not say they could not access seed on the market).
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Second, Table 3.6 shows the main sources for seed as reported by farmers. When
farmers evaluated their main seed sources, “own seed” was important only in
Bangladesh, where it declined from 27% of farmers declaring it so for 1999 to
24% in 2009. In the PRC and India, own seed comprised only a few percent of
the total. Table 3.4 examines own seed use from another angle—showing the
share of “own seed” in total seed used in the average farm budget. This share
was 75% in Bangladesh, but only 21%-22% in the PRC and India.

Third, “other farmers” were very minor as the local seed source by 2009 (at 1%
in Bangladesh, 7% in the PRC, and 0% in India). In the PRC, this small share was
mainly among smaller farmers; in India, the share of farmers reporting “other
farmers” as a main source dropped from 10% in 1999 to 0% in 2009, including a
sharp drop among the smallest farmers, from 27% to 0% during the same period.

Fourth, in all three economies, the state subsidized seed sales via government
shops, but the incidence of those sales in farmers’ purchase of seeds was very
different: the government (and government cooperatives) were very minor
“main sources” in India (at only 5%), but were more important in Bangladesh
(at 25%, with the Bangladesh Agricultural Development Corporation as a main
player) and the PRC (at 40% for state seed stores selling from Heilongjiang's
rice research institute). In Bangladesh, the increase during 1999-2009 of
the smallest farmers’ access to seeds from the Bangladesh Agricultural
Development Corporation is noteworthy. The governments’ role in distributing
rice in Bangladesh and the PRC had waned greatly, but had been maintained in
seed provision, while the converse was true in India, where the government's
role in seeds had waned but remained significant in rice distribution.

Fifth, traditional private seed suppliers had a predominant role as “main seed
sources” in South Asia, and an important role in the PRC. In India, fully 90%
of the farmers reported small private seed shops as their primary source; in
the PRC, 26% of farmers mainly relied on traditional private retailers and the
private input market. In Bangladesh, while private suppliers served 16% of
farmers during 1999-2009, the role of wholesale market traders as main seed
sources rose sharply, from supplying 17% of farms in 1999 to 26% in 2009.

Finally, in India, Table 3.6 shows that “modern seed channels” increased their
share from nil to about 5% of farms during 1999-2009, and for the PRC the
change was from 4% to 5%. The main source was the seed companies through
direct retailing in the PRC and rural business hub companies in India (for the
latter, see Reardon et al. 2012).
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In the PRC sample, “Others” adds 18% of the total, with nearly twice the use
rate among the highest farm stratum than in the lowest one. The “other”
category comprises nontraditional sources of seed such as rice mills, seed
stations, producer organizations, state input stores, paddy wholesalers, and
provincial input stores. In fact, the PRC case is especially interesting as the
sources of seed were very diversified, ranging from public to private to private
cooperative, from traditional to modern, and from wholesalers to retailers to
research field stations.

Table 3.7 shows shares of sample rice farmers planting traditional rice varieties,
high-yielding rice such as semi-dwarf, and hybrid varieties. Three sets of
points emerge.

Table 3.7 Shift to High-Yielding and Hybrid Varieties (% of households)

Type of Rice Farm Size
Lowest Middle Highest All
Bangladesh 1999 2009 1999 2009 1999 2009
Local traditional 53 14 59 15 56 14
Local HYV 37 18 31 25 34 21
National HYV 10 68 10 60 10 64
Total 100 100 100 100 100 100
China, People’s 2004 2009 2004 2009 2004 2009 2004 2009
Rep. of

Hybrid 38 45 38 52 47 53 39 49
Other 62 55 62 48 53 47 61 51
Total 100 100 100 100 100 100 100 100
India 1999 2009 1999 2009 1999 2009 1999 2009
Traditional 44 0 39 0 39 0 41 0
HYV 54 80 61 78 61 86 59 83
Hybrid 2 20 0 23 0 14 1 18
Total 100 100 100 100 100 100 100 100

HYV = high-yielding variety.

Note: “Lowest” = “marginal” for Bangladesh and “marginal-small” for the People’s Republic of China (PRC) and India; “Middle”
= “small” for Bangladesh and “semi-medium” for the PRC and India; “Highest” = “medium-large” for the PRC and India. See
Table 3.1 for the equivalent hectare sizes.

First, in South Asia, use of traditional varieties dropped fast during 1999-2009.
In the PRC, traditional varieties had been mostly replaced by high-yielding
varieties (HYVs) in the 1970s and 1980s (Li, Xin, and Yuan 2009).

= =D
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Second, the importance of HYVs shot up in South Asia. In the PRC study zone,
the share of farms growing HYVs edged down in the 5 years before the survey.

Third, hybrid rice was important in the PRC study zone but not in the South
Asian cases. Hybrid rice was introduced in 1994 in India (Virmani 2003) and in
1998 in Bangladesh (Husain, Hossain, and Janaiah 2001); but at the national
level, hybrids had reached only 4% of the rice area by 2011 in Bangladesh
(Bhandari, Mohanty, and Hossain 2011) and 3% in India by 2007 (Tripp, Hu,
and Pal 2010). This is compared with 53% by 2007 in the PRC (Tripp, Hu, and
Pal 2010) or another estimate of 63% by 2008 (Li, Xin, and Yuan 2009). The
table shows that hybrid rice did not have a foothold in the Bangladesh study
zone by 2009. However, in contrast with India’s 3% national rate of adoption,
18% of the Indian rice farms in the study zone had adopted hybrids by 2009,
which is consistent with the study area being a commercial rice zone. The
northeast PRC lagged behind the south in adopting hybrid rice, as hybridization
spread from indica to japonica, with indica grown in the south and japonica
grown in the northeast. Thus, during the 5 years before the survey, the share
of farms using hybrids grew by 10 percentage points, converging toward the
national average of 50%—60%.

In summary, the adoption of new varieties in the study areas during 1999-2009
ranged from a major shift toward HYVs in South Asia to incipient diffusion of
hybrids in India and to a shift from HYVs to hybrids in the northeast PRC.

Purchase of Fertilizer and Crop Chemicals

Table 3.8 shows widespread and substantial development of markets for
fertilizer and crop chemicals (insecticides, fungicides, and herbicides), and
even very small-scale farmers participated in them very actively. In all the study
zones, 89% or more of the farmers purchased these inputs, except that only
69% of marginal and small-scale farmers in the India study zone purchased
crop chemicals.

Of particular note is the rapid uptake of herbicides in the PRC, where 96% of
the farmers used them, and the rest weeded by hand or mechanically. The
adoption of herbicides may partly have been related to the rapid rise of off-farm
employment, which competed for labor. By contrast, only 9% of rice farms in
the India study zone used herbicides—a much lower share than among potato
growers in the same state (see Chapter 7).
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Table 3.8 Share of Farms Buying Chemical Fertilizers
and Crop Chemicals (%)

Input Farm Size
Bangladesh Marginal Small All
(<1 ha) (>1 ha)
Fertilizer 100 100 100
Crop chemicals? 98 98 98
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Fertilizer 98 95 92 96
Crop chemicals? 98 95 94 96
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Fertilizer 100 100 100 100
Crop chemicals? 69 90 97 89
ha = hectare.

2 Insecticides, fungicides, and herbicides.

Finally, the survey showed some important surprises concerning farmers’
sources of fertilizer and chemicals. In all three study zones, the government
had only a minor role in selling fertilizer, and nearly no role in selling crop
chemicals. The government share was very low in Bangladesh (in contrast
with the finding for seeds): only 3% of the farmers bought fertilizer and only
1% bought chemicals from the state (Bangladesh Agricultural Development
Corporation). In the PRC, the figures were 9% for fertilizer and 8% for crop
chemicals. India is the most interesting case: About 28% bought fertilizer from
the primary agricultural credit societies (the state-organized cooperatives)—
but the purchasers were mainly the larger and semi-medium farmers, while
very few were small or marginal farmers. This finding runs contrary to the
conventional wisdom that small-scale farmers rely on the primary agricultural
credit societies and are their main customers. Thus (as with the finding for tube
wells), the input subsidy actually assists the larger, not the smaller, farmers. This
is contrary to the purpose of the subsidies.

By contrast, the great bulk of fertilizer and crop chemicals was purchased from
small private input retailers or wholesale market input traders in all three zones.
However, where modern input retailers had arisen in India, their market shares
were still small: Less than 1% of the farmers in the study area bought fertilizer,
and only 10% bought crop chemicals from these hubs.



66 The Quiet Revolution in Staple Food Value Chains Ci=ea=i"3=¢

Finally, while few farmers bought crop chemicals directly from the manufacturers,
the companies promoted their products through their extension activities. For
example, in India, the study found that 33% of all rice farmers received some
extension services in the year before the survey—but 85% of this was from
input companies, only 14% was from government extension, and only 5% of
farmers saw a state extension agent. This implies a very minor presence of the
government extension services.

Marketing

Table 3.9 shows farmers’ marketed surplus rates (sales divided by output). The
zones studied were highly commercialized, with high marketed surplus rates
among both small and medium farms. The marginal and small farmers in these
zones were really small-scale commercial farmers—with staples as cash crops.
Only the marginal farmers in Bangladesh had a substantial home consumption
rate (43%), and thus could be termed semi-subsistence.

Table 3.9 Rice Farmers’ Marketed Surplus Rates, 2009

Production and Surplus Farm Size
Bangladesh Marginal Small All
(<1 ha) (>1 ha)
Production (tons/farm) 7 17 11
Marketed surplus rate (%) 57 4l 68
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Production (tons/farm) 7 17 25 13
Marketed surplus rate (%) 100 94 92 95
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Production (in tons/farm) 4.8 10.8 28.1 18.1
Marketed surplus rate (%) 77 89 94 92
ha = hectare.

The study areas tended to be more commercialized than the national averages.
For example, in India, the Ministry of Agriculture, in its Agricultural Statistics
at a Glance, 2009, estimated that the marketed surplus rate in Uttar Pradesh
was 63.0% in 1988/89 and 1999/2000, and 78.7% in 2008/09, close to
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India’s overall rates of 62.0% in 1999/2000 and 75.5% in 2008/09 (Ministry
of Agriculture 2010).

Table 3.10 shows shares of farmers selling to the various buyers, and Table
3.11 shows the shares of sales to the types of buyers. The overall picture that
emerges is that the role of the traditional village broker was much diminished,
and shorter value chains (from farmer to rural wholesale market and farmer to
mill) were evolving. Several specific items are noteworthy.

Table 3.10 Composition of Rice Farmers’ Clients
(% of farmers selling to buyer types; totals do not have to equal 100%)

Buyer Farm Size
Bangladesh Marginal Small All
(>1 ha) (>1 ha)
Village trader 6 19 7
Wholesaler on wholesale market 34 38 35
Miller 33 24 32
Wholesaler at mill 33 29 32
Other 1 0 1
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Village trader 32 24 31 28
Wholesaler on wholesale market 0.83 2 3 2
Miller 63 67 60 64
Government buyer 0.83 0 0 0.41
Cooperative association 0 0 0 0
Private grain warehouse 0 1 0 0.41
Village government paddy 0 2 0 0.81
purchasing center
Seed company 2 0 3 1
Traders from outside the farmer’s 0.83 1 3 1
village
Heilongjiang rice research institute 0 0 0 0
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Village traders 34 33 46 38
Wholesaler on wholesale market 59 65 67 64
Wholesaler at mill 8 9 12.4 9
Government agency 4 4 9 6
Miller 4 7 3 5
Other farmer 6 0 3 3

ha = hectare.
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First, current conventional wisdom sees rice supply chains as “long,” with
“many hands,” starting usually from the village trader—broker as an oligopsonist
or even local monopsonist. However, the current study found that the role
of the village trader had become minor, with only 7% of farms and sales in
Bangladesh, 29% of farms and 28% of sales in the PRC, and 38% of farms and
18% of sales in India (Tables 3.10 and 3.11). The marked difference between
shares of farms and sales in India is because smaller farmers tended to use
village traders much more than did the larger farmers. (Due to their small lots,
the small-scale farmers sold to local traders who collected the produce, rather
than having to deliver to the larger traders.)

Second, by contrast, in South Asia, the wholesaler’s role (mainly at the
wholesale market but also, in a minor way, at the mill) was far greater, buying
directly from the farmer. In both Bangladesh and India, farmers sold about
two-thirds of their paddy to wholesalers whether at the wholesale market or
the mill. However, in the PRC, the role of the rural wholesale market was a tiny
2%. Subsequent text shows what has displaced it (Table 3.11).

Third, especially in the PRC, incipiently in Bangladesh, but not yet in India,
farmers were bypassing middlemen and selling directly to mills. Of all paddy
sold, 63% was sold directly to mills in the PRC, 30% in Bangladesh, and 5%
in India.

Fourth, the government was nearly absent as a direct buyer of paddy from
farmers. It had no role in Bangladesh and bought only 1% of the produce in the
PRC and 14% in India. Yet the government has had an important indirect role
in providing the infrastructure improvements that appear to have facilitated
restructuring the market.

The picture that emerges is one of “disintermediation.” That term is usually
reserved for modern supply chains, such as where large-scale retailers buy
directly from producers through a collection center. But the rice value chains
showed similar disintermediation. In South Asia, the disintermediation mainly
entailed substituting a larger and more distant trader for the village broker. In
the PRC, disintermediation entailed a nearby mill buying directly from the farmer
rather than through a village trader or rural wholesale market. This appears
to be a development continuum—from long value chains, to wholesaler-
dominated chains, to processor-dominated chains in the rural areas—in the
rural equivalent of a more macro trend where supermarket chains and large
processors gradually buy increasingly directly from processors and farmers.
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Table 3.11 Composition of Rice Farmers’ Sales to their Clients
(% of farmers’ total sales by type of buyer)

Buyer Farm Size
Bangladesh Marginal Small All
(<1 ha) (1>2 ha)
Village trader 55 19 7
Wholesaler on wholesale market 32 36 33
Miller 31 24 30
Trader at mill 31 21 30
Other 0.3 0 0.3
Total (tons in parenthesis) 100 (3.34) 100 (11.17) 100 (6.94)
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Village trader 33 27 24 29
Wholesaler on wholesale market 0.86 2 1 2
Miller 61 65 64 63
Private grain warehouses 1 1
Cooperative associations 0
Paddy rice retailers 0
Heilongjiang rice research 0
institute
Government 1 2 1.13
Relatives/acquaintances 0.72 0.72
Traders from other villages 0.74 1 5 0.91
Seed company 2 6 2.32
Others 0.86 2 1.08
Total (with rounding error) (tons 100 (7.01) 100 (16.33) 100 (22.68) 100 (12.63)
in parenthesis)
India Marginal—- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Village trader 26 27 15 18
Trader on wholesale market 41 59 64 61
Trader at mill 7 3 1 2
Government agency 14 7 15 14
Miller 6 5 5 5
Other farmers 6 0 0 1
Total (with rounding error) (tons 100 (3.7) 100 (9.6) 100 (26.5) 100 (16.7)

in parenthesis)

... = no data available, ha = hectare.

Three developments have been important for this change in the market structure
in the study areas: the proliferation of rural wholesale markets; better road links
to cities; and the spread of mobile (cellular) phones, giving farmers information
about options (Fan, Hazell, and Thorat 2000; Fan and Hazell 2001; ADB 2012;
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Reardon and Minten 2012). Moreover, as Table 3.12 shows, most paddy was
still sold in the farmers’ villages or nearby. Mills and wholesale market traders
had made major investments in buying or renting trucks, third party logistics
companies had emerged, and these trends had helped the wholesaler and mill
cut out the village traders. The result was that the farmers could choose among
several types of traders apparently competing for their products—which is a
far cry from the traditional image of farmers waiting passively on their farms,
bereft of intermediation choice, while traders prey on them.

Table 3.12 Paddy Sales: Time and Location (% of farmers)

Sales Time and Location Farm Size
Bangladesh Marginal Small Al
(<1 ha) (>1 ha)
Time to, at, and from sales location (hours) 1.7 3.0 25
Called the buyer before the transaction (%) 36 53 47
If called, made the price deal on phone (%) 24 39 34
Sales location
Same village (%) 38 43 41
Wholesale market/mill within the district (%) 53 52 53
Local retail market (%) 10 5 8
China, People’s Rep. of Marginal- Semi- Medium- Al
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Time to, at, and from sales location (hours) 53 7.0 44 5.8
Sales location
Own field or own village (%) 80 74 81 78
Wholesale market in this village (%) 0 1 0 0.4
Wholesale market in other villages in the 0.80 4 0 2
county (%)
Wholesale market in other counties in the 0 0 0 0
district (%)
Wholesale markets in other districts (%) 0 0 3 0.4
Local retail market for paddy rice (%) 0 0 0 0
Purchasing center for retailers (%) 0 1 0 0.4
Others (%) 14 14 11 14
India Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Time to, at, and from sales location (hours) 8 8 8 8
Sales location
Own field or village (%) 42 48 34 41
Wholesale market in district (%) 19 12 20 17
Wholesale market elsewhere in 0 0 5 2
Uttar Pradesh (%)
Wholesale market in Delhi (%) 0 0 0 0
Wholesale market at block level (%) 59 64 74 66

ha = hectare.
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Table 3.12 shows shares of farmers selling to various locations. The great
majority of sales were made in the villages or (except in the PRC) at a wholesale
market in the block or district. The transaction times were just a morning to a
full day, once or twice per season. Very little was sold on the local retail market,
in contrast with the importance given to these local retail markets in the 1960s
and 1970s literature (Lele 1971).

The role of the mobile phone is assessed through the survey data and
discussions with key informants in the field. Most of the farmers had acquired
their mobile phone in the 5 years before the survey. Table 3.13 shows their
cellular phone use. Most of them owned a cellular phone, and many used it
to contact traders before a transaction and agree to the price on the phone.
The farmers’ ownership and use of cellular phones in the rice area was most
widespread in Bangladesh, followed by the PRC, and then (in a somewhat
distant third) India.

Marketing costs differed somewhat across the study sites, but as the
transactions were local, the costs were small (compared with traders’ costs, as
discussed in Chapter 4). In the PRC, the marketing cost was $3.07/ton. About
half of the cost was for bags and a quarter was for the milling. In India, total
marketing costs were just $1.55/ton.

Table 3.13 Rice Farmers’ Ownership and Use of Cellular Phones

Ownership and Use Bangladesh PRC India
Share
Share of farmers owning a cell phone (%) 80 97 73
Year phone first owned
2008 or later (%) 18 21 16
2006 or 2007 (%) 37 21 38
2004 or 2005 (%) 29 36 32
before 2004 (%) 16 22 14
Share of all calls made related to rice business (%) 6
Use of phone in last transaction
Farmers who used their phone to contact the buyer (%) 71 47 19
If used, ...
Farmers agreed upon price on the phone (%) 58 34 51
Other buyers contacted (%) 90 95 50
Calls concerning this transaction (no.) 2.5 2.5 2.5

... = no data available, PRC = People’s Republic of China.
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Rice Farmers’ Accessing Value Chain Credit

Table 3.14 shows credit transactions in terms of shares of farmers getting
advances from buyers, or de facto giving credit to buyers (by the buyers paying
with a delay after receiving the paddy). Two surprising conclusions emerge
from the data.

Table 3.14 Credit from and to Buyers (% of farmers)

Payment Terms Farm Size
Bangladesh Marginal Small All
(<1 ha) (>1ha)
Buyer paid cash 100 100 100
Buyer provided advance 0 0 0
Buyer payment delayed 0 0 0
(de facto credit)
China, People’s Rep. of Marginal- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Buyer paid cash 96 96 97 96
Buyer provided advance 0 0 0 0
Buyer payment delayed 4 4 3 4
(de facto credit)
India Marginal—- Semi- Medium- All
Small Medium Large
(<2 ha) (2<4 ha) (>4 ha)
Buyer paid cash 96 89 93 92
Buyer provided advance 0 5 3 3
Buyer payment delayed 15 11 10 12
(de facto credit)
ha = hectare.

First, the traditional image is of farmers as creditors through advances from
traders. Key informants surveyed indicated that these relations are nearly
universal and represent an exploitation of the farmer by the trader. In sharp
contrast, however, the survey data showed that traders provided very little
credit to rice farmers—none in Bangladesh and the PRC and a mere 3% in
India, mainly to larger farmers.

Second, in Bangladesh and the PRC, farmers were paid immediately at delivery.
But in India, 12% (with a slight inverse correlation with farm size) were paid
later—and thus essentially gave credit to traders. The delay was often not long,
usually a week to a few weeks while the trader sold the crop and returned to
pay the farmer. Nearly all the transactions in all three zones were paid in cash,
not check or barter.
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Performance of the Rice Farm Segment

Farm Productivity

Table 3.15 shows yields of “common” grade rice, a group of rice varieties whose
shape (length and width) correspond to the medium grade. (Finer grades are
longer and narrower; coarser grades are stubbier. Other characteristics of
quality, such as degree of whiteness or taste or smell, are not considered here.)
Despite the changes in input use and capital intensity previously noted, there
were no striking changes during 1999-2009 in Bangladesh or 2004-2009 in
the PRC. Most of the farmers reported increased yields, of 5%—17%. Some,
however, reported declines, which seem often related to climate problems (for
example, cold in the PRQ).

Table 3.15 Rice Farm Productivity, Main Rice Season (tons/hectare)

Economy and Rice Type Farm Size and Year

Lowest Middle Highest All
Bangladesh 1999 2009 1999 2009 1999 2009 1999 2009
Medium/common 6.7 6.7 5.2 59 6.0 6.3
China, People’s Rep.of 2004 2009 2004 2009 2004 2009 2004 2009
Regular-common 10 8 8 7 8 7 9 7
India 1999 2009 1999 2009 1999 2009 1999 2009
Common 44 35 3.8 3.8

... = no data available.

Note: “Lowest” = “marginal” for Bangladesh and “marginal-small” for the People’s Republic of China (PRC) and India;
“Middle” = “small” for Bangladesh and “semi-medium” for the PRC and India; “Highest” = “medium-large” for the PRC and
India. See Table 3.1 for the equivalent hectare sizes.

Controlling for quality, yields in Bangladesh (6.3 tons/ha) and the PRC
(7.0 tons/ha) were close despite the differences between the capital versus
labor intensity. By contrast, India’s yield of 3.8 tons/ha (the study zone had
a higher yield than the Indian overall average of only 2.2 tons/ha) was only
about 50%—-60% of the Bangladesh and PRC averages. Interestingly, these yield
differences line up with the technology differences: the PRC had a high capital/
land and capital/labor ratio; Bangladesh had a very high labor/land ratio;
and India was in between, with lower capital use than the PRC, and lower
labor use than Bangladesh. Hence, the PRC and Bangladesh had somewhat
more intensified rice systems, in terms of use of machines (the PRC) or labor
(Bangladesh), and external inputs (in particular in the PRC) compared with
India, and this contributed to the differences in yields.
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In India, yields had declined slightly in the shift between common and fine
grades, but yields of medium and fine grades were similar in Bangladesh. In
Bangladesh, coarse rice had a modestly lower yield than common and fine
grades. As the technologies used (in terms of input ratios) were similar in all
the grades of rice, the yield gains in medium rice may have been because
government rice research had concentrated on introducing new varieties in
the medium (rather than the coarse) quality category during the last decade.

Finally, in Bangladesh and India (but not in the PRC), the yields of the smallest
farms were about 15% above those of the larger farms. This small advantage
coincided with the slightly more intense use of labor and fertilizer per hectare.
However, the yields across farm strata were not very different in any of the three
economies; this appears to be because fertilizer and crop chemicals were easily
accessible across the strata and, to a certain extent, the larger farms compensated
for less labor intensity with more capital intensity. But the technology differences
were greater between zones than between the strata within them.

Quality Differentiation and Evolution among Rice Farmers

Table 3.16 shows the differentiation of paddy at the South Asian sites.
Rather than major growth in yield, the study found growth in the quality of
output (proxied by the shape of the grain). This is part of a broader quality
differentiation story of the staples value chains throughout this book.

Table 3.16  Shift to Higher Quality Rice (% of average output)

Rice Quality Year and Farm Size
1999 2009 1999 2009 1999 2009 1999 2009

Bangladesh Marginal Small All

(<1 ha) (>1 ha)
Fine 20 23 19 20 19 22
Medium/common 44 63 46 62 45 62
Coarse 37 15 36 19 36 17
Total 100 100 100 100 100 100
India Marginal-Small Semi-Medium Medium-Large All

(<2 ha) (2<4 ha) (>4 ha)
Common 96 85 96 86 96 80 96 83
Fine 4 15 4 14 5 20 4 17
Total 100 100 100 100 100 100 100 100

ha = hectare.
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Varieties were changed and quality was upgraded, such as the shift into
fine rice and partly away from common rice in India, and the rapid shift to
medium from coarse grade rice in Bangladesh. Interestingly, the study found
no significant technology (or farm gate price) difference between coarse and
common rice production in Bangladesh; this suggests there may be no capital
or scale entry barrier for the production of medium and fine rice. The study
also found that the production costs of the grades did not differ much, nor
did the farm gate prices. Minten, Murshid, and Reardon (2012) argue that this
quality change at the farm level has been driven by national and international
agriculture centers’ introduction of varieties (for agronomic reasons) that
happen to be the higher (market) grades of rice.

Farmers’ Total Costs

Table 3.17 reproduces the last three rows of Table 3.4, to bring out the
performance-related points in this section. The costs on Table 3.17, divided
by average yields from the second to the last column of Table 3.15, can be
compared with the prices per ton of common paddy ($175, $317, and $169
in Bangladesh, the PRC, and India, respectively) and are $126, $209, and $294
per ton. Thus, only in the India case did prices not cover total costs. Monetary
costs per ton were $99 for Bangladesh, $192 for the PRC, and $112 for India—
well above costs in all three cases.

Table 3.17 Farmers’ Production Cost
(total from Table 3.4 on technology/cost composition)

Cost Bangladesh PRC India
$/ha % $/ha % $/ha %
Total cost (cash outlays plus imputed in-kind 794 100 2,033 100 739 100
costs, 100% and total value)

Total monetary cost (value and share) 625 79 1,350 66 428 58

Total imputed in kind costs (value and share 169 21 683 34 311 42
of total cost)

ha = hectare, PRC = People’s Republic of China.

Price Rice Farmers Received

Table 3.18 shows prices farmers received for their paddy: about $170/ton
in Bangladesh and India but $371 in the PRC. Several factors may explain
the difference: (1) the “official” (in reality, benchmark, price, given no strict
enforcement mechanisms) was about 30% higher in the PRC than in India in
2009; (2) farm costs per hectare were about twice as high in the PRC, and in
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per ton terms, 1.3 times that in India and 1.6 times that in Bangladesh; and
(3) the northeast PRC produces japonica, which in Beijing fetched twice the retail
price of indica, the rice type produced in the southern PRC and South Asia.

Table 3.18 Farm Size and Paddy Prices ($/ton)

Economy Farm Size

Lowest Middle Highest Al
Bangladesh 174 175 175
China, People’s Rep. of 356 398 364 37
India 163 165 173 169

Note: “Lowest” = “marginal” for Bangladesh and “marginal-small” for the People’s Republic of China (PRC) and India; “Middle”
= “small” for Bangladesh and “semi-medium” for the PRC and India; “Highest” = “medium-large” for the PRC and India.
See Table 3.1 for the equivalent hectare sizes.

Conclusions Regarding the Rice Farm Segment

The study’s key findings punch significant holes in the general view of Asia’s staple
farmers as “traditional,” and of input and output markets as underdeveloped
and static. Instead, the findings paint a picture of change and development in
rice farming and the input and output markets that serve it. The key points are
as follows:

(1)  Contrary to the extant image of Asian farmers on millions of tiny farms,
farm land sizes varied substantially, and there was evidence of land
concentration (that is, in the larger farms) in a number of the study
zones. Moreover, land rental markets were developing rapidly in all
three economies, but were most advanced in the PRC and India zones.

(2)  Withinand across zones, farmers’ possession of nonland assets (livestock,
farm equipment, and irrigation) was substantially heterogeneous. Larger
farms typically had more farm equipment (a substitute for labor), but
somewhat less livestock (which is closely related to the livelihoods of the
smaller, poor farmers, who rely somewhat more on dairy). Farmers in
the PRC study zone were investing rapidly in farm equipment, resulting
in an eightfold difference with the South Asian sites in capital intensity
(perhaps compensating for a fivefold greater rural wage in the PRC).

(3)  Asurprising finding is that, in Bangladesh and India, tube well owners
(larger farmers) sold a lot of water to small farmers who did not
own tube wells. Tube well ownership was especially skewed toward
medium and large farmers in India, and thus so is the distribution of
subsidies supporting that ownership.
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The farmers were engaged in substantial amounts of rural nonfarm
employment. In the South Asian study zones, local employment
was far more common than migration for employment. In the PRC,
local employment was also evident, but migration for employment
dominated. That rural nonfarm employment was a major source of
cash may help to explain why credit and output markets were no longer
“tied” in these areas.

The study found very broad participation in seed, fertilizer, and
pesticide and herbicide markets among the farmers in all the zones. In
nearly all cases, the smallest farmers were participating as fully as, and
sometimes more than, the larger farmers. The state played a minor
role in these markets in terms of direct sale of inputs. The new modern
outlets, the rural business hubs in India, were currently a minor but
emerging player.

The input market stories for rice farming showed increased capital
infusion in the PRC and greater use of labor in Bangladesh. However,
the study did not find evidence of rapid yield growth, which was quite
variable over study sites.

Rather than major yield growth, the study found an increased quality
of output, with variety change and quality upgrading, such as the
rapid shift to medium from coarse grade rice in Bangladesh.

Rice value chains in most of the study zones appeared to be shifting
from traditional to an intermediate stage, with a decline in the role
of the traditional rural middleman or village trader and the rise of
direct sales from farmers to mills and wholesale markets. This means
an incipient disintermediation of the value chain.

Whereas the traditional literature on grain markets in Asia emphasizes
(rightly, in a historical context) the linkage between credit and output
markets, in which traders “tie” output transactions to their advancing
credit to farmers, the study found this is currently rare. Nonfarm
income, mobile phones, multiple trading sites, better roads, and other
forms of credit had undermined this tie over time.

(10) While the authors expected small-scale farmers to receive lower prices

than medium and larger farmers, the study found this to be rare.
The hypothesized superior bargaining and social capital power of
medium and larger farmers was not evident, at least not in the prices
they received.
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4‘ Midstream—Transformation
of the Rice Mill and
Trader Segments

still essentially dominated by “traditional” players and structures, except

for a few modernizing pockets of changing technology and marketing
practices with the advent of a small number of modern mills, cold storage
companies, and logistics firms. That view appears to carry with it assumptions
of characteristics of the midstream segment of staples value chains. These
assumptions, as voiced by many of the study’s key informants and in many
policy forums, are as follows:

The “conventional wisdom” in policy circles is that staples value chains are

(1) Rice mills are still mainly small in scale and village based.

(2)  The government plays a major role in the midstream of the value chain
by procuring and distributing rice.

(3)  The wholesale system has remained a “long chain of many hands”"—
where urban wholesalers buy from traders who bring rice from rural
wholesale markets, which in turn depend on a web of rural brokers or
village traders who are the main interface between the farmer and the
market. (The off-market local traders are mostly based in villages or
rural towns, and henceforth are referred to in this chapter as “village
traders” for simplicity.)

The idea that the midstream is or could be a motor for capital investment and
labor employment in the staples food economy has not arisen in the policy
debate; nor has the idea that transformation is occurring in the midstream
and can drive lower costs, better quality, and even improved “traceability”
(the ability to trace a given bag of rice back through the value chain to its
source in the production area). Where the midstream does enter the policy
debate, it tends to pertain to fears of speculation, such as during India’s recent
onion crisis, or discussions termed the “traditional trader role” whereby traders
capture farmers’ profits by providing them with credit tied to the harvest. Yet
few hard data are brought to the debate.
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This chapter marshals the evidence from the midstream surveys in Bangladesh,
the People’s Republic of China (PRC), and India to assess the extent to which the
staples midstream segment had retained the traditional trader—farmer role, the
extent that this segment had changed, and the key characteristics of the change.
The chapter first previews the main findings and then provides the details.

Structure, Conduct, and Performance of Rice Mills

Structure of the Rice Mill Segment of the Value Chain

Characteristics of Rice Mills. Table 4.1 shows characteristics of the rice mills.
Several points stand out. The Bangladesh and PRC rice mills sampled started
operating about a decade prior to the study, while the Indian mills started in
the mid-1990s. Moreover, within each economy, the difference between the
sizes of the large and small mills varied widely. In Bangladesh, large mills were
twice as large as small ones, and in the PRC, the large mills were 10 times larger
than the small ones.

Table 4.1 Structure of the Rice Mill Segment
(all figures are means unless otherwise stated)

Mill Characteristics Mill Type/Size

Small Semi- Automatic/ Al

Automatic/ Large
Medium
Bangladesh
Average start-up year 1998 2000 1998 1999
Capacity in 2009 (tons/day) 33 42 73 51
Capacity at start-up (tons/day) 22 21 34 26
Mill value (2009, $ '000) 10 650 1,710 840
China, People’s Rep. of
Average start-up year 1999 2001 2001 2001
Capacity in 2009 (tons/day) 32 133 350 94
Capacity at start-up (tons/day) 18 76 170 50
Mill value (2009, $ ‘000) 94 744 3,692 649
India
Average start-up year 1995 1995 1995
Capacity (high season) (tons/day) 100 68 92
Milling capacity (off-season) 40 27 37
Capacity (high season) 84 64 78
at start-up

Mill value (2009, $ ‘000) 169 127 149
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Also, the PRC mills were larger (measured by capacity or worth) than the South
Asian mills, whether on average or comparing the largest mills. Mills in the
PRC’s “large” category were 3—4 times larger than the large mills in the South
Asian sample. But in all three economies, the investment required for the large
and medium mills was very large, averaging $1.7 million for a large mill in
Bangladesh and $3.6 million in the PRC. Even the small mills (in the villages)
were not cheap relative to villagers’ incomes: A small mill in a PRC village
cost nearly $100,000; in Bangladesh, the cost was about $10,000. The large
and medium mills are major business sector investments. Interestingly, major
investment in rice by multinationals (such as Wilmar of Singapore) or large
state-owned enterprises (such as the PRC's Zhong Liang) was evident only in
the PRC.

Furthermore, the Bangladesh and PRC mills doubled in capacity from the
start of their operations through 2009, while the Indian mills expanded only
modestly. Interestingly, in Bangladesh and the PRC, the largest mill category
added capacity (adding machines and/or time using the machines) fastest.
Controlling for the number of mills, the survey data appear to suggest
concentration in the mill sector (with the share of larger mills increasing).

Scale differences also show in the mills’ storage of paddy before milling and
rice after. In Bangladesh, an average mill owned about 2,000 tons of storage
capacity, but the difference between automatic and small mills was a huge 36-
fold: 3,165 tons for the automatic versus 86 tons for the small mills. In the PRC
study zone (in Heilongjiang), the largest mill category could store 40,000 tons
(much more than could the largest Bangladesh mill) and the smallest, 400 tons
(versus 86 tons for the village mill in Bangladesh). In India, the two medium-
large mill types surveyed stored 1,400-2,200 tons, similar to the Bangladesh
sample, but smaller than the PRC.

The study’s evidence of concentration in the mill sector is corroborated by
some descriptive literature concerning concentration and technological change
in the mill sector in the countries, as follows:

In the PRC, most paddy was processed in town- or county-level mills (as
opposed to village-level mills), of which there were an estimated 100,000
(McKee 2010). During 1999-2009, corporations with large-scale mills (about
25 firms) invested heavily and appear to have milled 20%—25% of the PRC's rice
in 2009. Among them are large agribusiness firms in the PRC—Zhong Liang
and Singapore’s Wilmar (“Jia Li” in the PRC). He and Wen (2009) reported that
the large mills in which large agribusiness firms invest in the PRC had capacities
of 88-1,200 tons/day (the latter being three times the size of the large mills in
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the current study). He and Wen also noted that village mills with 510 tons/day
capacities mostly disappeared in the second half of the 2000s. The remaining
mills had capacities of 50-200 tons/day (roughly the range of the small to
medium mills in the sample used for this book). In 2007, the PRC had about
7,600 milling companies; this had decreased 5% to 7,220 by 2008, and the
number of mills with capacities of more than 400 tons/day had increased 42%,
from 81 in 2007 to 115 in 2008. All these patterns point to an overall trend of
concentration of milling in medium and larger mills.

The South Asian story further illuminates the tendency toward concentration
in the milling segment, showing its link with technological change. In India,
during the 1960s through the 1980s, huller mills gradually displaced manual
milling. The first modernization initiative started in the early 1970s with policies
promoting the adoption of shellers and hullers with shellers by subsidizing
the existing mills’ purchase of mechanical dryers, silos, mechanical handling,
and conveyors. That meant the mills were being converted from “hullers” to
“modern” mills. This first modernization drive had partial results: by the 1980s,
only 1% of the mills in Bihar, 9% in West Bengal, 16%—60% in the rice zones
of South India, 30% in Punjab, and 55% in Haryana had converted to modern
mills (Harris-White 2005).

A second modernization initiative began in the early 1980s with a quest
for modernization of metallic hullers (only those built after July 1984) by adding
rubber rollers, shellers, centrifugal dehuskers, paddy cleaners, and separators.
A central sector huller subsidy scheme was launched in the early 1990s, paying
for half the conversion cost. The mills emerging from this second wave are
called “modern mini mills” locally. The policy had some impact: by 1987 India
had 124,347 registered rice mills: 63% were single hullers; 4%, shellers; 8%,
hullers with shellers disk sellers; and 25%, modern mini mills (Nayak 1996). But
scale was still limited, due to the “reservation” policy that kept large-scale mills
out by reserving the processing section in general to small-scale firms.

A third initiative was launched in India in 1997 with the “dereservation” of rice
milling, thus allowing large-scale plants to be established such as mills with
hourly capacities of 3 tons or more. At the same time, major investments in
mills were made, often exceeding $1 million per mill, with the introduction of
fully automatic milling equipment such as automatic cleaners, graders, dryers,
separators, destoners, and computerized packaging and sorting units. These
are the fully and semi-automatic one-line processing units that figured in the
current survey results (the survey did not cover the mini mills or the remaining
few small hullers in the villages). From 1987 to 1999, the number of mills
increased by 12% to 138,898. Of these, 25% were modern mills; 6% were
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huller-cum-disk shellers, or rubber rollers; 3% were shellers; and 66% were
single hullers (Government of India 2003). While the number of single hullers
and modern mills increased by 17% and 12%, respectively, from 1987 to 1999,
the hullers-cum-disk shellers decreased by almost 19%.

Capacity Utilization and Seasonality in Rice Mills. Table 4.2 shows the
seasonality of the mills" capacity utilization in the PRC and India. Seasonality
was very pronounced and the utilization rate was rather low even in the peak
seasons, at only 30% in the PRCand 42% in India. Storage was sharply seasonal.
In India, the mills essentially did not store and release in the months far from
the harvest season. During and right after the main harvest months (October
to December), the mills’ average storage was about 1,700 tons/month; it
dropped to 1,000 tons in January and then waned to very low amounts until
the next harvest. The rice storage mirrored seasonal harvest patterns.

Table 4.2 Capacity Utilization Rate of Rice Mills by Season
(sample-weighted averages, %)

Zone and Season Mill Type/Size

Small Semi- Automatic/ All

Automatic/ Large
Medium

China, People’s Rep. of
Harvest season 27 27 58 30
Slack time 3 37 38 17
India
Harvest season 35 61 42
Slack time 6 0 4

Moreover, the smaller the mill, the lower was the capacity utilization rate.
This factor could have been driving concentration of the mill sector into larger
strata if smaller mills were less competitive.

Also, the mills worked much longer periods each year in the PRC (102, 198,
and 332 days for small, medium, and large mills) than in India, where they ran
for about 3 months straight (96 days) during the harvest season and then only
25 days in the rest of the year. During the off-season the mills were cleaned
and repaired and then lay idle until the next harvest season. Figure 4.1 shows
the seasonality of milling in Bangladesh. As with the PRC case, the utilization
rate dropped sharply between harvest seasons.
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Figure 4.1 Bangladesh Rice Mill Capacity Utilization
(average tons/day)
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Rice Mill Segment: Procurement, Sales, Finance, and Other Services

Paddy Procurement. Table 4.3 shows the mills’ paddy sources. The patterns
differed sharply between Bangladesh and the PRC on the one hand and India
on the other. The PRC’s medium mills at the township level and small mills at
the village level acquired nearly all their paddy directly from farmers, eschewing
village traders, and the large mills sourced from traders who collected in the
local villages and delivered to the county-level mill. Only in the PRC were
farmers contracted by large and medium mills to sell their rice, and contracting
was still uncommon. Bangladesh’s small village mills directly purchased 63%
of their paddy from farmers, and the medium mills directly purchased 38% of
their paddy. The district-level traders (bepari) acted primarily as collectors for
the large district-level mills, as in the PRC.

Thus, Bangladesh and PRC mills can be said to have disintermediated paddy
acquisition by mainly buying directly from the farmers. However, as the largest
mills must depend on a large catchment area to fill their huge capacities,
they relied more on collectors. As milling is increasingly concentrated in the
larger scale operators in the sector, the long-term trend may be greater use of
traders serving the increasingly important large mills, with perhaps an eventual
concentration in the trader segment, or direct purchase programs put in place
by the larger mills.

=
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Table 4.3 Rice Mills’ Procurement of Paddy (%)

Procurement Channel Mill Type/Size

Small Semi- Automatic/ All

Automatic/ Large
Medium

Bangladesh
Directly from farmers 63 38 15 38
Traders (district-level only) 37 62 85 62
Total 100 100 100 100
China, People’s Rep. of
Directly from farmers 98 78 0 83
Farmers (contracted) 0 8 13 4
Traders 2 10 70 11
Government 0 3 0 1
Cooperative 0 0 18 2
Total 100 100 100 100
India
Directly from farmers 26 21 25
Traders on wholesale market 21 24 22
Village traders 10 1 10
PACS 44 43 43
Total 100 100 100

PACS = primary agricultural credit societies.

By contrast, India’s mills procured paddy from a wider array of sources,
including 25% from farmers directly, but the mills" main source (43%) was
the government. The mills purchased paddy through the government
cooperatives—primary agricultural cooperative societies (PACS)—and/or Food
Corporation of India (FCI) stalls at wholesale markets. In some years, FCl used
mills for custom milling, but in the survey year in the study zone, the mills
interviewed did not custom mill for the government; rather, the portion of
paddy they acquired from the government was bought from the PACS and/or
FCI stalls in the wholesale market. The mills noted that this share (43%) was
roughly the magnitude of paddy they had sourced from the government over
the years, whether by buying, custom milling, or both. The magnitude of the
Indian government engagement in the paddy market was unique in most of
Asia (Rashid, Cummings, and Gulati 2007).

Rice Mills’ Sales. Table 4.4 shows rice mills’ sales to types of buyers. Several
points stand out.
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Table 4.4 Rice Mills’ Sales by Source and Mill Size
(averages of mills in each stratum of shares of all rice sold by the mills, %)

87

Buyer Mill Type/Size
Small Semi- Automatic/ Al
Automatic/ Large
Medium

Bangladesh
Government 11 7 3 7
Village traders 0 16 6 7
Traders on rural wholesale markets 77 44 36 53
Traders on wholesale markets in Dhaka 0 17 15 10
Traders on urban wholesale markets 1 12 33 20

other than Dhaka
Traditional retailers 0 4 6 3
Modern retailers 0 0 0 0
Total 100 100 100 100
China, People’s Rep. of
Government 0 3 0 1
Village trader 11 17 4 12
Other mills in rural district 23 22 0 21
Rural wholesale markets in production 10 3 1 7

area
Wholesale market in Beijing 15 2 5 10
Wholesale markets in other cities 39 47 90 46
Directly to traditional retailer in Beijing 0 0 0 0
Directly to traditional retailer 2 7 0 3

in other places
Directly to supermarkets 0 0 0 0
Total 100 100 100 100
India
Government 58 60 59
Village traders 17 14 16
Traders on wholesale markets 24 24 24
Traditional retailers 1 2 1
Supermarkets 0 0 0
Consumers directly 0 0 0
Total 100 100 100

First, as with paddy sourcing, the importance of the government as a rice
buyer from Indian mills was sharply different from the Bangladesh and PRC
cases. Mills in Shahjahanpur sold fully 59% of their rice to the government;
this is close to the 60% of the official requirement, with the rice moving into
the Public Distribution System managed by the parastatal, FCl. The share
to the government (7%) reported by the mill sample in Bangladesh can be
compared with the government’s nationwide target in the survey year, which
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was to procure 1% of rice output (Mondal 2010). In the PRC, the share was
even smaller; the mills reported that only 1% of their rice was sold to the
government. While the PRC government nationwide intervened much less in
the rice market as a buyer than did the Indian government, its purchases were
primarily of indica in the southern PRC in the early spring, to release stocks later
in the year to smooth prices.

Second, large mills in Bangladesh and the PRC tended to sell directly to urban
wholesale markets, as did (to a lesser degree) small mills in the PRC. The urban
rice wholesale section showed that an important part of the mills’ rice was sold
via agents representing one or two mills.

Third, small mills in Bangladesh tended to sell to rural wholesale markets.
Interestingly, small mills in the PRC also sold to large mills, presumably to allow
them to complete orders and further polish the husked rice.

Fourth, in all the study zones, only a very small share of the mills’ rice was
sold directly to traditional retailers, and none to supermarkets. In the Beijing
rice retail study, retailers noted that they sourced from both urban wholesale
markets and from mills, but mainly from the very large mills.

The overall picture in the three economies is of a tight relation among farmers,
mills, and wholesale markets—with a very minor role for traditional rural
brokers among these segments. This could be part of shortening the value
chains, of disintermediation.

Rice Mills and Value-Chain Finance. Table 4.5 shows how rice mills received
value-chain finance from clients and suppliers and provided it to them. The
following points show active value-chain financing in various directions.

First, mills provided value-chain finance in two ways. On the one hand, mills
provided finance to paddy suppliers and rice buyers. Bangladesh and PRC mills
were more apt to make advances to paddy suppliers (at 34% and 45% of their
mills, respectively) than were Indian mills (at 13%). In Bangladesh, 18%’ of the
paddy suppliers received advances, while only 13% did so in India. Moreover,
mills provided de facto credit to rice clients by allowing them to pay with a
delay after receiving the rice shipment: this was most common in South Asia
(with 41% of Bangladesh and 48% of Indian mills allowing delayed payment),
but less so in the PRC (with 17% of mills).

' The share is derived from the share of mills giving advances times the average share of sup-
pliers given advances by mills that give advances.
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On the other hand, mills received finance from suppliers and buyers. They got
de facto credit from farmers and other suppliers by paying them with a delay
after receiving the paddy. This was most common in the PRC (55% of the mills)
and least common in India (only 20% of the mills). Moreover, mills received
advances from the clients (20% of mills in Bangladesh, 60% in the PRC, and
8% in India). However, the share of the clients providing this credit was small—
only 7%—18%.2

Table 4.5 Rice Mills: Timing and Source of Payments (%)

Credit Flow Mill Type/Size
Small Semi- Automatic/ All
Automatic Large
Medium
Bangladesh
Mills that paid advances to suppliers 43 43 25 34
Mills” suppliers paid with delay 34 40 31 34
Mill clients that paid with delay to mills 40 33 47 41
Mills that got advances from clients 0 40 25 20
Clients of all mills that gave advances to mills 0 14 10 7
China, People’s Rep. of
Mills that paid advances to suppliers 50 33 50 45
Mills that paid with delay to suppliers 58 67 0 55
Mills’ suppliers paid with delay 14 22 0 13
Clients that paid with delay to mills 22 11 0 17
Mills that got advances from clients 50 83 50 60
Clients of all mills that gave advances to mills 17 17 25 18
India
Mills that paid advances to suppliers 14 10 13
Mills” suppliers paid with delay 19 23 20
Clients that paid with delay to mills 41 67 48
Mills that got advances from clients 6 14 8
Clients of all mills that gave advances to mills 10 10 10

To get a rough idea of the importance of mill credit relations in the value chain,
add the shares in the last column in Table 4.5. The result is that the PRC scores
higher than the South Asian sites. For the four kinds of value-chain finance
relations, the PRC averaged 44% of mills, versus 32% for Bangladesh and 22%
for India. The reasons for the pattern require further investigation.

Finally, value-chain finance had limited reach. Only 18% of the paddy suppliers
in Bangladesh and 13% in India actually had advances from the mills, and only
7%—-18% of mills received credit from their clients across the three economies.

2 Further exploration is needed as to what types of clients interact with the mills in value-chain
finance relations.
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Other Services. Table 4.6 shows services other than value-chain finance that
the mills provided to suppliers and clients. Mills rarely provided farm production
support. Only a few larger mills in the PRC sold seed or chemicals or provided
extension services to farmers. However, most of the Bangladesh mills, the large
PRC mills, and a few Indian mills provided bags to their suppliers.

Table 4.6 Rice Mills’ Provision of Services Other than Credit (% of farmers)

Service Mill Type/Size
Small Semi- Automatic/ All
Automatic/ Large
Medium
Bangladesh
Arranged farmers’ access to seed 0 0 0 0
Share of farmers who got seed 0 0 0 0
via mills
Arranged farmers’ access 0 0 0 0
to crop chemicals
Share of farmers who got crop 0 0 0 0
chemicals via mills
Agricultural extension to farmers 0 0 0 0
Provided bags to suppliers 85 80 75 80
Provided bags to clients 85 60 62 70
Transport from farm to mill 100 100 62 85
Transport from mill to buyer 100 100 100 100
China, People’s Rep. of
Arranged farmers’ access to seed 8 33 50 20
Share of farmers who got seed 2 17 10 8
via mills
Arranged farmers access to crop 0 0 50 5
chemicals
Share of farmers who got crop 0 0 10 1
chemicals via mills
Agricultural extension to farmers 25 17 100 30
Provided bags to their suppliers 33 66 100 40
Provided bags to their clients 100 100 50 95
Transport from farm to mill 100 83 100 85
Transport from mill to buyer 67 100 50 75
India
Arranged farmers’ access to seed 0 0 0
Share of farmers who got seed 0 0 0
via mills
Arranged farmers access to crop 0 0 0
chemicals
Farmers who got chemicals via mills 0 0 0
Agricultural extension to farmers 6 14 8
Provided bags to suppliers 17 0 12
Provided bags to their clients 83 100 88
Transport from farm to mill 56 100 68

Transport from mill to buyer 83 100 88
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Mills were increasingly bagging and packaging the rice they sold. In Bangladesh,
in 1999, 5% of all rice sold by the mills was bagged, but by 2009 this had risen
to 36%. In the PRC, this trend had gone much further, with mills increasingly
packaging and branding their rice, not just niche rice but the broad range of
rice types as well.

Finally, in all the economies, mills commonly provided transport for the paddy
to the mills and the rice to the clients. This was important for the mills to
sidestep intermediaries.

Performance of the Rice Mill Segment: Quality, Costs, and Profits

Rice Quality and Rice Mill. Table 4.7 shows changes in quality over time
and differences across mill sizes. Quality is defined by the size and shape of
the grain (usually a longer, thinner grain is considered higher quality); other
attributes that factor into quality include the degree of polishing (whiteness),
taste, cleanliness (degree of foreign matter), amount of broken rice, and age
of the grain. Quality can be conferred by the variety of rice, when and where it
is harvested, and how it is milled (including degree of polishing and shaping,
for example, to upgrade the rice’s appearance by thinning it). For simplicity, the
mills were surveyed about quality using only the three general categories used
in trading, which relate mainly to the shape of the kernel—coarse, common,
and fine. Several points emerged from the data.

Table 4.7 Rice Quality and Rice Mills (% of types)

Rice Quality Mill Type/Size
Small Semi- Automatic/ All
Automatic/ Large
Medium

Bangladesh 1999 2009 1999 2009 1999 2009 1999 2009
Coarse 52 33 30 25 55 42 49 34
Medium 34 59 20 33 25 29 27 40
Fine 14 9 50 42 20 29 24 25
Total 100 101 100 100 100 100 100 99
China, People’s Rep.of 2004 2009 2004 2009 2004 2009 2004 2009
Common regular 7 9 38 19 50 20 21 13
Fine regular 57 45 62 81 50 80 58 59
Sticky 36 46 0 0 0 0 21 28
Total 100 100 100 100 100 100 100 100
India 1999 2009 1999 2009 1999 2009
Common 86 87 99 95 89 90
Fine 14 13 1 5 11 11

Total 100 100 100 100 100 100
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The amount of coarse rice produced in Bangladesh had decreased by
15 percentage points from 1999 to 2009. Concurrently, the share of medium
(common) quality rice increased by 13 percentage points, and of fine rice, by
1 percentage point. The larger mills made a greater shift in quality than the
smallest mills. In the PRC, the mills made smaller shifts (and the period of recall
was shorter—2004-2009). During that period, the share of common rice in
the study zone's mills declined by 8 percentage points, and the share of fine
edged up by 1 percentage point. There were pronounced differences between
the mill scales: the larger mills made a major shift from common to fine, while
the small mills made little shift between these types, but moved more into
sticky rice (which is their niche, as the larger mills did not deal in sticky rice).
India showed the least change in quality, with common rice remaining at about
89% of their volume, and fine at about 11%.

In summary, the fastest shift in quality was in Bangladesh, followed by the PRC,
with little shift at the mill level in India. The shift was much greater, controlling
for economy, among larger mills, which could be fueling the observed
concentration in the mill segment.

Rice Mill Costs. Table 4.8 details milling costs. As expected, due to the scale
difference, yearly costs of PRC mills were roughly double those of the South
Asia sample. However, on a daily basis, the PRC costs were a third higher than
India’s (measured in the same year and hence with no inflation effect). This
could be due to the substantially higher labor wage in the PRC than in India.
Interestingly, there was some evidence of economies of scale in the PRC: While
capacity increased 10-fold between the smallest and largest mill strata, costs
increased only 6.5 times.

The labor share was important for all, forming more than 40% of the costs for
the Bangladesh and PRC mills and 33% for the India mills; while modern mills
are by definition more capital intensive than the manual milling they displaced,
they nevertheless were important employment sources. Electricity was a
substantial item, at 11% in Bangladesh and 13% in the PRC, but was only 1%
in India. However, in India the diesel that the mills used to generate their own
electricity consumed 51% of their costs. Costs of mills are thus sensitive to
energy costs, both directly in electricity costs and indirectly in fuel costs. Finally,
most mills transported paddy to the mill and rice to the client; transport costs
are especially high in Bangladesh at 45%, versus 14% in the PRC and India.
Fuel is a major part of mills’ costs, and thus is indirectly an important element
in consumer rice prices.
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Table 4.8 Average Annual Costs per Mill
($’000; figures in parentheses are % of total costs)

Cost Component Mill Type/Size

Small Semi- Automatic/ All

Automatic/ Large
Medium

Bangladesh
Labor (permanent plus casual) 8 (57 82 (47) 204 (39 105 (41)
Electricity 1.5 (11) 19 (11) 56 (11) 28 (11)
Own truck operation 0 (0) 13 (1) 15 3 9 (3
Rental truck operation 26 (19 55 (31) 235 (44) 109 (42)
Taxes 02 (1) 3 @ 3™ 2 1
Other costs 1.4 (10) 3 (2 12 (2 6 (2
Total yearly operating costs 14 (100) 175 (100) 524 (100) 258 (100)
China, People’s Rep. of
Labor (permanent plus casual) 12 (23) 184 (28) 494 (44) 224 (43)
Electricity 11 (21) 76 (12) 360 (32 65 (13)
Warehouse rental 0.15 (.2 185 (28) 31 57 (11)
Own truck operation 6 (14 23 (4 0 (0 1
Rental truck operation 23 (43 162 (25) 31 9 64 (12)
Taxes 1 2 27 (4 14 (1) 10 (2
Other costs 0 (0) 0 0 185 (17) 91 (17)
Total yearly cost 53 (100) 656 (100) 1,114 (100) 521 (100)
Total days in operation during year 102 198 332 154
Daily costs ($ ‘000) 0.51 3.31 3.35 3.38
India
Labor (permanent plus casual) 85 (31) 85 (36) 85 (33)
Electricity 2 2 () 2.
Diesel 142 (51) 120 (51) 133 (51)
Rental truck operation 44 (16) 27 (1) 36 (14)
Taxes 0 (0) 0 (0 0 (0
Others 4 (1) 3 (1) 4 Q)
Total yearly cost 278 (100) 237 (100) 259 (100)
Total days in operation during year 119 124 121
Daily cost ($ ‘000) 2.34 1.90 214

Note: Numbers may not add to totals due to rounding.

Rice Mill Profits. Table 4.9 shows that the mills’ profit rates and internal
rates of return were appreciable but varied across mill strata. The rates are
gross of amortization of capital, due to the difficulties of costing out capital
and its rate of being used up and replaced. The profit rates shown do not
differ much from the few other studies on mill profits examined; for example,
Chowdhury (1992), using mill survey data collected by the International Food
Policy Research Institute in 1989/90, found mill profit rates of 24%-42%,
depending on the type of mill.
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Table 4.9 Rice Mill Profit Rates and Internal Rates of Return (%)

Zone Profit Rates by Mill Type/Size Internal
Small Semi-  Automatic/ Al Fates of
Automatic/ Large
Medium
Bangladesh 32 56 -0.5 28 10
China, People’s Rep. of 34 34 7
India 32 13 24 13

Structure, Conduct, and Performance of Rice Traders

Structure: Characteristics and Seasonality in Paddy and Rice Trading

Table 4.10 shows characteristics of rural traders based off-market (outside the
rural wholesale market, with a base in either a rural town or a village), of
traders in rural wholesale markets, and of traders in Dhaka and Delhi wholesale
markets. The traders were middle-aged, male, and fairly educated: 64% in
Bangladesh and 89% in India had more than 9th grade education. Most had
started their trade in the early 1990s.

Trading requires substantial capital. Traders in Bangladesh commanded assets
valued at $15,000 and those in India averaged $7,000 (with more assets being
positively correlated with trading in urban areas). However, there was striking
concentration in the assets. In Bangladesh, while the average was $15,000, the
median was only $715, showing the skewed distribution that was common
internationally in the wholesale sector. The upper end of the distribution was
mainly traders in urban areas who owned several trucks. Working capital was
also substantial (more than $35,000 in Bangladesh and $11,000 in India,
again, increasing from village trader to rural wholesaler to urban wholesaler).
In India, about 69% of traders owned or rented a warehouse, averaging
2 tons, a modest storage.

Table 4.11 shows characteristics of Beijing rice wholesalers. Of great interest
is the finding that 37% of the wholesalers were actually agents of single mills;
84% of the mills they represented were large mills, and 16% were medium
scale; no agent represented a small mill. One example is the son of a family
that owned a mill in Heilongjiang. He set up shop in the wholesale market in
Beijing and had posters of the family mill and the branded bags in his stall.
Another is a woman who had one of the largest stalls in Jinxiadadi and was
the mother of a man who ran a mill in Heilongjiang. In the markets surveyed,
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agents displayed their brand as a poster, and their bags were all branded.
Indeed, most rice was sold bagged and branded, usually with a colorful and
distinctive label that provided information on the type, quality, and geographic
origin of the rice, plus the name and brand of the mill.

Table 4.10 Characteristics of Paddy and Rice Traders in Bangladesh and India

Characteristics Type of Trader
Village Rural Urban All
Trader Wholesaler  Wholesaler
Bangladesh
Age (years) 45 44 44 44
Gender (% male) 100 100 100 100
Education (%):

6-9 years 24 27 17 23
10 or more years 58 57 76 64
Current working capital ($ '000) 6.8 47.5 35.7 35.8

Share from own funds (%) 92 97 100 97
Value of food trade assets owned ($ ‘000) 2.81 321 39.00 15.19
Year started trading 1992 1990 1988 1990
Trades rice seed (% yes) 0 7 3 4
India
Age (years) 49 45 43 47
Gender (% male) 100 100 100 100
Education (%)
6-9 years 34 9 3 11
10-12 years 52 76 64 69
Postsecondary 14 15 33 20
Retailers (%) who trade in
Paddy only 100 55 0 42
Rice only 0 45 100 58
Year started trading 2000 1993 1990 1993
Traders who also sold other products (%) 87 100 36 74
Rice in total volume of sales 37 43 72 50
per trader (%)
Traders (%) with
Own warehouses 40 48 45 45
Rented warehouses 7 29 27 24
Average warehouse capacity (tons) 0.4 1.0 3.1 1.7
Average number of trucks owned per 1 1 1 1
trader
Working capital and business assets
Current working capital per trader ($) 6,667 11,110 15,556 11,111
Share of own funds in current working 66 72 59 69
capital (%)
Food trade business assets owned 1.3 44 8.9 6.7
($’000)

Staff members per trader 3 4 7 6

= =D

=
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Table 4.11 Characteristics of Rice Traders and Wholesalers in Beijing

. Share or
Characteristic T
Type of trader/wholesalers (one trader can have multiple answers, %)

Wholesaler at wholesale market 87
Broker based in Beijing, selling on commission for rice mills 0
Agent/representative based in Beijing, working with/for one rice mill 37
Wholesaler based in production area bringing rice to Beijing 7
Type of mill wholesaler-traders bought from (one wholesaler can have multiple answers, %)
Small mill 0
Semi-automatic mill 16
Automatic mill 84
Paddy and rice in wholesaler’s total volume traded (%) 97
Wholesalers who also owned rice mills (%) 13
Traders’ warehouses (%)
Traders who owned no warehouse 80
Traders who owned 1 warehouse 13
Traders who owned more than 1 warehouse 7
Traders who only rented warehousing 100
Average warehouse capacity (tons; simple average over traders) 176
Traders’ use of trucks or vans (%)
No truck or van 27
1 truck or van 47
More than 1 truck or van 27
Of traders operating van/truck, share that only rented 82

The majority of the traders rented warehouses, and about 20% owned them.
The average warehouse could contain 176 tons, and was thus much larger
than the average warehouse in urban South Asia (at 3 tons). About 74% of the
traders operated trucks, but only 18% of them owned their vehicles; the others
rented. About 20%—-25% of the Beijing traders had more assets and scale than
the other traders, as in the South Asia case.

Table 4.12 shows the seasonality of the traders’ sales. In urban wholesale
markets, seasonality was low, as they were working from reserves and sourcing
from diverse production zones. In the peak season, sales per trader per day in
urban wholesale markets were about twice as high in Delhi and Beijing (about
14 tons) as in Dhaka (7 tons), showing sharply different operational scales.

Sales per trader in India’s rural wholesale markets were smaller (about 7 tons
of paddy and 9 tons of rice at peak times) than in the urban markets, but in
Bangladesh the rural wholesaler sold more than double his urban counterpart
in peak season. In fact, the rural wholesale market trader in Bangladesh moved
twice the volume per day that the Indian counterpart did. But for all rural
traders in both countries, seasonality was pronounced, with the peak season’s
volume roughly double that in the slack season.
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Season Type/Location of Trader
Village Rural Urban All
Trader Wholesale Wholesale
Market Market
Bangladesh
Aman (Dec/Jan 2009) 7 12 6 9
Boro harvest (Apr—May 2009) 10 19 6 13
Aus harvest (Aug—Sep 2009) 10 13 6 11
Slack season (Oct—Dec) 11 9 6
China, People’s Rep. of
Start of harvest Aug—Oct 2009 12 11
End of harvest plus main sales 13 13
Nov 2009—-Jan 2010
Feb—Apr 2010 8 8
May—Jul 2010 8 8
India
Paddy, tons sold per day
Jan-Mar 2009 2 2 2
Apr—Jun 2009 3 5 5
Jul-Sep 2009 2 3 3
Oct-Dec 2009 3 7 5
Rice, tons sold per day
Jan-Mar 2009 4 14 10
Apr—Jun 2009 5 16 13
Jul-Sep 2009 6 15 13
Jan-Mar 2010 9 15 13

Conduct: Procurement and Sales, Value-Chain Financing,
and Other Services of the Rice and Paddy Traders

Procurement and Sales. Table 4.13 shows the traders’ sources. The village
traders procured nearly all their paddy directly from farmers.

Rural wholesale market traders in the South Asian sites procured a surprising
amount directly from farmers rather than from village traders; this contradicts
the historical information noted in the next paragraph, and is thus evidence
of transformation of markets in these zones. In the Bangladesh study zone,
village traders had no role in supplying the rural wholesale markets directly
with paddy; the rural wholesale markets procured all their paddy from the
farmers (and that is all of the farmers’ paddy) and their rice from small mills.
In India, the rural wholesale markets bought 83% of their paddy from farmers.

SR =R
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Of that, the markets bought half from the farms and transported it to the
market and the farmers brought the other half to the market for sale. Only the
remaining 15% was procured from village traders.

Table 4.13 Rice and Paddy Traders’ Sources
(% of volumes traders bought)

Source Type/Location of Trader

Village Rural Urban All

Trader Wholesale Wholesale

Market Market

Bangladesh (paddy and rice)
Farmers 71 47 0 39
Village and town traders 1 3 0 3
Small mills 0 49 38 36
Semi-automatic mills 2 0 0 0
Automatic mills 2 0 0 0
Wholesale markets 0 1 60 20
Other sources 0 0 3 1
Total 100 100 100 100
China, People’s Rep. of (rice only)
Farmers 2 2
Wholesalers in production area 10 10
Mill 87 87
Broker from production area 0 0
Other wholesalers in Beijing 0 0
Other sources . e 2 2
Total 100 100
India (paddy only)
Farmers in villages 100 38 61
Village traders 0 14 9
Farmers in wholesale markets 0 45 29
Wholesale market traders 0 2 2
Total 100 100 100
India (rice only)
Government . ..
Small mills 0 0 0
Semi-automatic mills 0 16 9
Automatic mills 0 49 30
Village traders .. 0 0 0
Wholesale market traders 100 35 61
Total 100 100 100 100

... = no data collected due to small sample, as mills bought mainly directly from farmers.

The authors did not collect historic information from the study district about
the share of rural brokers in distribution. But other studies in like places point
to a preponderance of the rural broker’s role (and of direct sale to consumers).
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The reliance on local traders was correlated with small- and medium-scale
farmers (see, for example, Sarkar [1981] using a large data set collected by
Rudra and Bardhan in West Bengal and Bengal). Lele (1971) cites evidence of
the preponderance of village traders in the rice trade in Orissa, Tamil Nadu,
and Uttar Pradesh during the late 1960s, while Maharashtra wholesalers from
the wholesale markets were buying rice directly from the villages.

The current study results for rural markets in South Asia are similar to those
found in the PRC—that the mills sourced the great majority of their paddy
direct from farmers (except for the largest mills, which still relied to some
extent on local traders).

Regarding urban wholesale traders’ procurement of rice, the surprising findings
are that the survey data overturn the presumption of extensive intermediation
from the mills to the urban markets. In the PRC, urban wholesalers sourced 87%
of the rice they sold directly from rural mills, with only 10% coming from rural-
based wholesalers. In India, 65% was sourced direct from medium and large
rural mills (not small mills); only 35% was from rurally based wholesalers. While
Bangladesh presented the most traditional case, a substantial share (38%) of
its rice went directly from small mills to Dhaka markets, with the rest coming
from rural wholesalers moving the rice to the urban markets. These findings
show substantial disintermediation of the rural-urban rice supply chain.

Table 4.14 shows sales destinations of traders. Village traders in Bangladesh
sold only 28% of their paddy to rural wholesale markets; the great majority
(63%) was sold directly to large and medium—not small—mills. The small mills
were buying directly from farmers; as in the PRC, the larger mills combined
sourcing from village traders and direct from farmers. In India, village traders
sold 53% of their paddy to mills—again, large and medium, not small, mills.
Key informants emphasized that the remaining small village mills mainly did
custom milling for farm households’ home consumption.

Traders on rural wholesale markets sold most of their paddy to mills—in
particular large and medium mills: In Bangladesh, wholesalers sold 29% of
their paddy to large and medium mills, and only 14% to small mills; in India,
fully 84% was sold to large and medium mills, and none to small mills. In
Bangladesh, rural wholesalers’ sold their rice to wholesale markets in Dhaka
and other districts’ cities, not directly to urban retailers. In India, by contrast,
rural wholesalers sold 72% of their rice directly to local traditional retailers.
Another 2% was sold to government (as traders were not under the levy
system). The rest was sold to other traders, but mainly within the study zone;
they sold only 2% of their rice to Delhi, 1% to other states, and all the rest to
Uttar Pradesh.



100 The Quiet Revolution in Staple Food Value Chains

Table 4.14 Rice and Paddy Traders’ Sales Destinations

= = =

(% of volumes of traders’ sales)

Direct Clients Type/Location of Trader

Village Rural Urban All

Trader Wholesale Wholesale

Market Market
Bangladesh (paddy and rice)
Traders in rural wholesale market 28 13 2 12
in same district

Traders in Dhaka 2 13 6 13
Traders in other districts 6 22 0 12
Small mills 1 14 0 7
Semi-automatic mills 31 11 1 11
Automatic mills 32 18 0.5 15
Traditional retailers outside Dhaka 0 0 6 2
Traditional retailers in Dhaka 0 0 85 29
Supermarkets 0.25 0 0 0
Total 100 100 100 100
China, People’s Rep. of (rice only)
Other wholesalers 24 24
Government buyers 1 1
Traditional retailers 62 62
Modern retailers 3 3
Restaurants, hotels, hospitals 10 10
Total 100 100
India (paddy only)
Government 4 2 1
Other wholesalers 43 8 22
Small mills 0 0 0
Semi-automatic mills 19 52 39
Automatic mills 34 32 33
Traditional retailers 0 4 2
Modern retailers 0 0 0
Others 0 2 1
Total 100 100 100
India (rice only)
Government 2 0 1
Other wholesalers/traders 25 17 21
Traditional retailers 72 78 75
Modern retailers 0 5 3
Other destinations 1 0 0.5
Total 100 100 100
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Traders on urban wholesale markets sold the great majority of their rice directly
to traditional retailers. Only in the PRC and India did the traders sell a small
share (at most 5%) to supermarkets and, in the PRC, 10% went to institutional
buyers such as restaurants, hotels, and hospitals. The Indian result for the sales
to supermarkets is similar to the finding in Chapter 5 on the retail segment, on
the share of rice in Delhi that was sold via supermarkets. But in Beijing, a much
larger share of rice was sold via supermarkets. Interviews with 10 supermarket
chains in the PRC showed that most of them sourced rice mainly directly from
large mills, rather than from urban wholesale markets.

Moreover, about 88% of Beijing wholesalers sourced rice from the northeast (of
which 50% is from Heilongjiang and 39% from other northeast areas). Only 8%
of the wholesalers sourced rice from other provinces in the north, and only 4%
from the south. This reflected the preference for japonica rice for consumption
in Beijing. By contrast, the Delhi traders procured 14% of their product from
Shahjahanpur, showing its importance, and 3% more from elsewhere in Uttar
Pradesh. The rest was from other states. This means that the sourcing of rice
for Delhi was less geographically concentrated than in the case of Beijing. Also,
Delhi traders sold 86% of their rice in Delhi, and 12% of it to other states. Thus,
Delhi was somewhat of a distribution hub for rice to other states, collected from
a number of states. This was not the case for Beijing traders, who sold all their
rice in Beijing.

Rice and Paddy Traders and Value-Chain Finance. Table 4.15 shows value-
chain finance in which the traders participated. As with mills, the findings
point to active value-chain finance in the midstream segment, but not in the
way that conventional wisdom emphasizes. The main results follow.

First, historical studies such as Lele (1971) show that the traditional rice supply
chain had interlinkages between credit and output markets. But the present
surveys indicate that the traditional system had nearly disappeared. In Bangladesh,
while 24% of traders still provided advances to farmers and other suppliers, the
actual share of suppliers of all traders that received such credit was only 9% overall,
with the share being somewhat more but still minor in rural areas (10% of village
traders’ and 16% of rural wholesalers’ suppliers provided credit). In the PRC, only
7% of the urban wholesalers gave advances to clients. In India, none of the traders
gave advances to their suppliers.
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Table 4.15 Rice and Paddy Traders and Credit (%)

Credit Flows Type/Location of Trader
Village Rural Urban Al
Trader Wholesale ~ Wholesale
Market Market
Bangladesh
Traders who paid advances to suppliers 23 43 6 24
Suppliers of traders who received 10 16 2 9
advances
Traders’ suppliers paid with delay 6 17 65 29
Clients who paid with delay to traders 12 34 30 37
Traders who received advances 13 30 0 14
from clients

China, People’s Rep. of

Traders who paid advances to suppliers 7 7

Traders’ suppliers paid with delay 20 20

Clients who paid with delay to traders 30 30

Traders who received advances 17 17
from clients

India

Traders who paid advances to suppliers 0 0 0

Traders’ suppliers paid with delay 29 66 52

Clients who paid with delay to traders 45 83 67

Traders who received advances 0 6 3
from clients

... =no data available.

After calculating the results from the survey data, the authors asked a number
of traders in India about the finding. They said that 10-20 years ago, they
used to provide advances to many of their suppliers, but that this practice had
indeed disappeared. The traders no longer found it profitable to offer advances
to farmers, as they no longer had sufficient bargaining power or could control
the product. They said this is due to better roads; mobile phones; more traders
competing and providing more options to farmers; and more sources of cash
for farmers (off-farm employment, employment schemes, and other sources
of credit),

Second, traders did, however, commonly provide value-chain finance to the
clients who bought from them, by allowing such clients to pay at a later date.
This consignment practice was common—it occurred among 37% of traders in
Bangladesh, 30% in the PRC, and 67% in India; however, it was more common
among urban wholesalers working with retailers as clients than among rural
traders. The delayed payment was not long, usually about a week, according
to the client’s transaction cycle.
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Third, traders also received value-chain finance from their own suppliers,
by paying them at a later date. For example, an urban wholesaler may take
a shipment of rice from a mill and then sell that to retailers, await their
payment, and then pay the mill, typically after several weeks. This practice was
documented among 29% of the traders in Bangladesh, 20% in the PRC, and

52% in India.

Finally, some traders received advances from clients—but only 14% of them

did so in Bangladesh, 17% in the PRC, and 3% in India.

Traders’ Other Services. Table 4.16 shows other services that traders provided,
beyond intermediating exchanges and providing value-chain finance. There
was great variation in these services across trader types and zones studied, but

a few general patterns emerge.

Table 4.16 Rice and Paddy Traders’ Provision of Other Services (% of traders)

Service Type/Location of Trader
Village Rural Urban Al
Trader Wholesale Wholesale
Market Market

Bangladesh
Product picked up and delivered in

own truck 6 9 0 6
Products labeled 53 65 0 41
Provided packing boxes/crates/bags

to suppliers 82 86 0 57
Delivered products to buyers’

location 65 35 0 29
Graded and sorted to sell to clients 35 37 27 33
Product weighed when bought 76 100 87 91
If weighed, by electronic scale 6 0 3 2
Sampled rice for quality when

bought 100 100 97 99
Rice weighed when sold 94 42 97 70
If yes, weighed by electronic scale 12 0 0 3
Sampled rice for quality by clients

when bought 100 100 100 100
China, People’s Rep. of
Product picked up and delivered in ir ir 10

own truck
Products labeled ir ir 97
Provided packing boxes/crates/bags ir ir 90

to suppliers
Delivered products to buyers’ ir ir 10

location
Graded and sorted to sell to clients ir ir 100

continued on next page
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Table 4.16 continued

Service Type/Location of Trader
Village Rural Urban All
Trader Wholesale Wholesale
Market Market

Product weighed when bought ir ir 30
If weighed when bought, by ir ir 100

electronic scale
Sampled rice for quality ir ir 67

when bought
Rice weighed when sold ir ir 47
If weighed when sold, ir ir 100

by electronic scale
Sampled rice for quality by clients ir ir 97

when bought
India
Product picked up and delivered in

own truck 0 0 3 1
Product labeled 0 0 21 9
Provided packing boxes/crates/bags

to suppliers 0 0 12 6
Delivered paddy/rice to buyers’

locations 24 0 12 15
Graded and sorted product to sell

to clients 17 0 9 5
Product weighed when bought 48 13 88 59
If weighed when bought, by

electronic scale 5 0 100 52
Sampled product for quality

while buying 48 13 82 59
Weighed paddy/rice when selling 48 13 88 59
If weighed when sold, used

electronic scale 5 0 100 52
Allowed clients to sample product

for quality 43 13 88 59
Sold rice seeds 100 93 91 93

If sold rice seeds, share of traders
with certificate of authenticity

from the government 95 0 98 74
Traders who exported rice 0 0 3 1
Had registered company and

rice brand 0 0 18 9

ir = insufficient rural trader sample.

First, traders in Bangladesh and the PRC commonly labeled the bags they
delivered to wholesalers with the name of the mill, but traders in India did not.
Labeling with the mill’'s name and brand was very common in the PRC’s urban
wholesale markets but was far less common in South Asia.
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Second, across all the zones and whether in rural or urban areas, suppliers were
expected to deliver the product at their expense. Mainly in rural Bangladesh
and rarely in the other zones, traders sometimes delivered to their buyers.

Third, traders in South Asia did not usually grade the paddy and rice, but all
the traders in the PRC did so. Usually the grade and type were identified on the
bags. In all the zones, customers commonly sampled the product to determine
its quality before buying. In South Asia, customers checked the bags’ weight,
but not in the PRC, where bag weights were considered standard. Few South
Asian traders had electronic scales, but nearly all the PRC traders did.

Performance of the Trader Segment

Quality Differentiation and the Rise of Rice Branding. Table 4.17 shows
the shares of the qualities of rice handled by types of traders. In both Bangladesh
and India, the share of higher quality rice being traded increased, with fine
quality rice being traded predominantly in urban rice wholesale markets. As
noted in the milling section, this could be due to a difference in (1) varieties
(as the urban traders may have drawn rice from areas with higher shares of
fine rice varieties); and (2) quality. Some informants contended that mills also
altered the shape of kernels by polishing, so that the rice was a given a higher
grade, but the study did not test this hypothesis. For example, rice handled
by traders in Delhi was about half common and half fine rice (with about
2% of the rice being “superfine”). In contrast, the rural rice traders reported
handling only common rice. This could have been because Delhi traders drew
from across states, and may have received fine rice that was not destined for
the local rural market.

Not shown in the table, but evident in the survey data, is a sharp change in rice
quality over time in the study countries. In Bangladesh, the share of coarse rice
in total trader turnover was declining. Traders estimated that coarse rice was
50% of their turnover 11 years ago, but only 31% by 2009. The composition
of sales had shifted toward common and fine rice. Traders also reported that
the share of rice handled by small mills declined during 1999-2009. The
milling especially of fine rice was increasingly the purview of the large mills.
Two-thirds of rice was processed in small mills in 1999, and this had fallen to
40% of coarse rice and 26% of fine rice by 2009. The same degree of quality
change was not evident in the PRC during 2004-2009. The shift from indica
to japonica had taken place in the previous decade and japonica’s quality had
not changed much since.
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Table 4.17 Quality of Rice Traders’ Supply, 2009 (% of sales)
Type/Quality

Type/Location of Trader

Village Rural Urban All
Trader Wholesale Wholesale
Market Market

Bangladesh
Coarse 34 36 28 33
Medium 52 39 44 43
Fine 15 26 29 24
Total 100 100 100 100
China, People’s Rep. of
Regular common 80 80
Regular fine 11 11
Sticky 5
Fragrant 0 0
Indica 3 3
Total 100 100
India
Common 100 48 74
Fine 0 50 25
Superfine 0 2 1
Total 100 100 100

... = data not available. In the People’s Republic of China case, the rural sample of traders was insufficient because mills mainly
buy rice directly from farmers. In the India case, the village traders did not report grading of rice.

However, the PRC case stood out in that all the rice sold in wholesale markets
surveyed was labeled and branded. The survey showed that 13% of the traders
sold fine japonica: 10% of it came from Heilongjiang, all with mill brands and
labels. And 17% of traders were selling fine rice labeled with a rice company
name. Moreover, fully 77% were selling common grade japonica, and at prices
28% below that of fine rice. Even common grade rice was sold branded: 90%
of traders sold common rice in bags with the label and brand of the miller (rice
company). This is important for communicating rice origins and quality to the
consumer, and thus the advent of traceability in the rice market.

Traders’ Costs. Table 4.18 shows yearly “fixed” costs (not varying with the
transaction) for labor (permanent and casual laborers) and nonlabor (trucks,
fuel, stall, and so on) categories. The South Asian costs were somewhat
clustered, with the only striking difference being significantly higher outlays
in Dhaka. By contrast, and as expected from higher labor, transport, and real
estate costs (reflected in various costs), the Beijing costs were about twice as
high as those in South Asia.
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Table 418 Traders’ Yearly Operating Costs ($)

Economy Village Rural Urban All
Traders Wholesale Wholesale
Market Market
Traders Traders
Bangladesh 2,347 2,780 7,900 4,405
China, People’s Rep. of 13,939 13,939
India 3,192 3,732 3,996 3,732

Table 4.19 shows variable costs in the last transaction. The most striking
difference is that the traders were buying and selling locally (within a 10-15
kilometer radius) in the South Asian cases, whereas in the PRC case, transaction
distances averaged 1,351 kilometers. That difference is reflected in the variable
cost per ton, which was only about $2-$3 for Bangladesh and India versus
$127 for the PRC and factors into the latter’s higher consumer prices for rice.

Transport plus loading and unloading was, as expected, a large share of the
costs—as much as 99% in the PRC, 87% in India, and 72% in Bangladesh.
While market fees were a major part of the debate in South Asia concerning
the price of rice to the consumer, the survey shows that the market fees were
only 1% of the consumer’s total cost.

Table 4.19 Variable Costs of Rice and Paddy Wholesalers in the Last Transaction
($/ton; % in parentheses)

Variable Cost Type/Location of Trader
Village Rural Urban All
Trader Wholesale Wholesale
Market Market
Bangladesh
Distance between sales and 4 19 14 15

purchase (km)
Cost composition (%)

Bagging 24 17 0 0.15(9)
Loading and unloading 29 33 57 0.59 (36)
Transport of rice 4 33 36 0.59 (36)
Payments at checkpoints 0 0 0.00 (0) 0.00 (0)
Personal transport 6 0 0.15(7) 0.15(9)
Fee at market 6 17 0.00 (0)

Weighing fees 6 0.00 (0) 0.00 (0)

Total (in $/ton) 2.50 (100) 0.88 (100) 2.06 (100) 1.62 (100)

continued on next page
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Variable Cost Type/Location of Trader
Village Rural Urban All
Trader Wholesale Wholesale
Market Market
China, People’s Rep. of
Distance between sales and 1,351
purchase (km)
Size of lot (kg) 1,290
Cost composition (%)
Bagging and stitching 0.4
Loading and unloading 0.6
Transport 95
Personal transport 4
Milling 0
Fee for this transaction at the 0
market
Other expenses 0
Total ($/ton; share in parentheses) 127 (100)
India
Variable costs in last paddy transaction
Distance from trader to supplier (km) 10 9 9
Cost composition (%)
Bagging 0 0 0
Loading and unloading 7 6 7
Transport 80 88 82
Personal transport 4 0 3
Fee at market 1 0 1
Milling 0 0 0
Weighing fees 7 6 7
Other expenses 1 0 0
Total variable cost ($/ton; share in 3.07 (100) 3.78 (100) 3.27 (100)
parentheses)
Variable costs in last rice transaction
Distance for last transaction (km) 18 5 11
Cost composition (%)
Bagging 0 0 0
Loading and unloading 6 7 7
Transport 88 73 80
Personal transport 0 7 3
Fee at market 1 1 1
Milling 0 0 0
Weighing fees 6 7 7
Other expenses 0 7 3
Total variable cost ($/ton; share in 3.80 (100) 3.36 (100) 3.33(100)

parentheses)

kg = kilogram, km = kilometer.
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Rice and Paddy Traders’ Profits. Table 4.20 shows traders’ profit rates.
The discussion focuses on the common grade of rice as it provides the most

comparable case.

Table 4.20 Rice and Paddy Traders’ Profits (%)

Variety and Season Village Traders Rural Wholesalers Urban
Wholesalers
Bangladesh
Coarse
On-season 56 55 5
Off-season 69 5 16
Common
On-season 59 78 17
Off-season 35 76 26
Fine
On-season 51 72 28
Off-season 37 73 25
Total on-season 55 68 17
Total off-season 47 51 22
China, People’s Rep. of
Common 24
Fine 50
Total 37
India
Common
On-season 40 55 72
Off-season 10 55 66
Fine
On-season 50 25 81
Off-season 45 20 83
Total on-season 45 40 77
Total off-season 28 38 75

The urban wholesale market profit rates were 17%—26% in Dhaka, 24% in the
PRC, and 66%-72% in Delhi, with the range showing peak and low seasons.
The rural profit rates in Bangladesh were 2—3 times higher than those in Dhaka;
in India the rural rates were about half the urban ones. Several caveats should
be noted. The rates were gross of amortization of capital (as with the mill profit
rates presented earlier), and thus were overstatements of the long-term profit
rate that traders earned. Moreover, they are static measures, and profit rates
may vary considerably over years. With those caveats in mind, the profit rates
shown do not differ much from rates shown in other studies. For example,
Chowdhury (1992), using mill survey data collected by the International Food
Policy Research Institute in 1989/90, found trader profit rates of 35%—61%,
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depending on the type of zone. The lower profit rates were for the more
dynamic commercial zones, and the higher rates were for the hinterlands.
This fits the findings in the present survey, with the Dhaka wholesale profit
rates lower than those in the rural areas, and comparable to the competitive
Beijing case. The anomaly is the Indian case, where the rural trader’s profit
rates averaged somewhat less than those in Bangladesh, but the profit rates in
Delhi were higher than those in Beijing and Dhaka. India’s market regulations
(requiring traders to have licenses and limiting the number of licenses) might
have facilitated the especially high profit rates; this hypothesis is commonly
proposed in the Indian literature, and the current survey’s data appear to
support the hypothesis, which requires further exploration.

Summary

First, there had been significant structural and organizational changes in the
mill and trader segments. Rice milling was becoming more concentrated in the
medium and large mills, and the technology was changing in the three study
zones—with the fastest and greatest change in the PRC. The use of the mills
was highly seasonal.

There was evidence of disintermediation upstream, with the traditional
role of the village trader being reduced, wholesale markets sourcing paddy
directly from farmers, and increased direct sourcing by the mills from farmers.
Disintermediation was also evident downstream, especially in Bangladesh and
the PRC, with mills selling directly to wholesale markets and retailers in big
cities. In the PRC, a third of wholesalers were agents representing single large
mills. Mills were also selling directly to supermarket chains.

Second, the conduct of the rice value chain was changing quickly, especially in
Bangladesh and the PRC, where mills and wholesalers representing them were
selling branded, labeled bags to retailers. This was introducing traceability in
the rice value chain.

Whereas in South Asia the traders used to provide advances to farmers in the
form of “tied credit,” this practice had nearly disappeared in all three zones.
The change appears to be due to farmers’ improved options for selecting
buyers, taking credit, and accessing other forms of cash.

Third, the government played only a small direct role as supplier to or buyer
from mills, except in India, where it remained a major player. The government
was not a significant client of the trader sector in any of the zones. The
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improvements in the midstream segments of the rice value chain were largely
private sector initiatives. Private milling and trading firms had made large
investments in capacity expansion, new technology, logistics, and services
to farmers.

Yet the findings and the reasons behind them suggest that the government had
played an important enabling role. Some of the measures included removing
impediments to change, such as when the Indian government deregulated
the mill sector in 1998, allowing investments by large- and medium-scale
mills, or when the PRC government relaxed restrictions on foreign companies
investing in mills. Other measures directly facilitated change, such as the major
improvements in roads and other infrastructure in all three economies during
the last 10-15 years.

Finally, profits were found to be fairly high, although in line with some prior
research findings. The high profit rates can reflect the risky nature of the trading
enterprise, and possibly some local market power. An outlier was the case of
rice trading in Delhi, with especially high profits. The high profits in general
may have been related to the high investment required to be in rice milling and
trading. In particular instances, the profits may have been related to policies
such as the market licensing and entry restrictions in India.
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5‘ Downstream—Rice Retail
Transformation

food security in staples, the conventional image of the retail sector for

staples is that it is fully dominated by traditional shops or by government
“fair price stores.” That is, it is seen as mainly in the “early stage” of retail
evolution, as discussed in the next section, and somewhat in the “intermediate
stage,” where the public sector is directly involved. As a group, retailers and
traders are often accused of price gouging, that is, charging higher prices to
consumers than costs warrant, and retailing is often seen as offering little
quality differentiation among staple products.

For the very little that retailing is discussed in the Asian policy debate on

The food retail sector is certainly not held up as a champion of food security
by finding ways to cut costs in the supply chain through inducing supply chain
modernization. For example, in the Indian debate, while retailing is accused
of being inefficient and “traditional” and adding costs to food consumers,
it is nevertheless seen as a key source of employment and slow to change
its performance or its importance. On the very edge of the debate is the
recognition of the emergence of supermarkets, but these appear to be seen
as marginal both in terms of importance to retail per se and to food security
in particular.

Results of this study’s survey indicate that the conventional images are
outmoded, and point to the transformation of the downstream segment of
the food value chain, as is the case for the upstream and midstream segments
of the rice value chain. The transformation was taking place in two ways: an
intermediate stage, where the traditional shops adjusted their behavior such
as by differentiating rice quality and selling packaged and branded rather
than just loose rice; and an advanced stage where supermarket chains are
arising. The study shows the two stages coexisted and competed. This chapter
discusses in detail the survey findings regarding the nature and evolution of
rice retail in the study locations in Asia.
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Structure of Rice Retail

Structure of Traditional Rice Retail

Table 5.1 shows characteristics of traditional retailers in the study. They were
nearly all owned by middle-aged males, and started business on average only
about a decade ago (about 6-12 years prior to the study in 2009-2010). They
did not appear to be long-standing family businesses such as small grocery
stores. Moreover, when compared with wholesalers, the retailers had relatively
little education (across the three study zones, retailers were generally less
educated in South Asia and more educated in the People’s Republic of China
[PRC]). In the PRC, only about 50% of the retailers’ sales, and in India only 10%,
came from rice; only in Bangladesh were the shops specialized in rice. Some of
the PRC retailers also acted as “semi-wholesalers,” who bought rice from the
wholesale market and wholesaled it to other retailers.

Table 5.1 Characteristics of Traditional Rice Retailers

Characteristic Dhaka, Beijing, Delhi,
Bangladesh the PRC India

Gender (% male) 100 95
Age (mean years) 41 40
Education 11 years

No schooling (%) 7

Grade 5 or less (%) 18

Grade 6-9 (%) 54

More than grade 9 (%) 21
Year started retailing food products 1999 2003 1998
Year started retailing rice 1999 2003 1998
Also sell other food products (%) 7 100 98
Share of rice in total retail sales (%) 97 51 10
Also wholesale to other retailers (%) 30

... = no data available, PRC = People’s Republic of China.

Table 5.2 shows rice sales transactions. Daily sales were limited but differed
widely between the three zones, due to the modest differences in the average
scale of the small- and medium-size retailers and the major differences in the
degree of product specialization between study zones. In Beijing, rice shops
averaged daily sales of 344 kilograms (kg) of rice. In Delhi, the kirana shops
(small-sc