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Overview

1. The latest world rural poverty fi gures are for 2002.
2. World Bank 1982.
3. For much of the developing world, smallholders are defi ned 

as operating a farm of 2 ha or less.
4. Hayami 2005.
5. Pardey and others 2006.
6. The best estimate of the contribution of emissions from 

land-use change (mainly from deforestation) is 20 percent, with a 
likely range from 10 to 30 percent (Watson and others 2000).

7. Staatz and Dembele 2007.
8. Vyas 2007.
9. Reardon and Berdegué 2006.

Chapter 1

1. Defi ned as living on less than $1.08 a day in 1993 purchas-
ing power parity dollars (Ravallion, Chen, and Sangraula 2007). 
The latest year for which global rural poverty data are available 
is 2002.

2. Bairoch 1973.
3. Ravallion and Chen 2007; World Bank 2007c.
4. Excluding South Africa.
5. De Ferranti and others 2005.
6. Ravallion, Chen, and Sangraula 2007.
7. This decomposition abstracts from indirect effects of urban-

ization on rural poverty through remittances and rural wage 
changes through tighter rural labor markets (see focus A). Yet, 
it also conservatively assumes that all rural-urban migrants are 
poor, which is unlikely because migrants are usually the more edu-
cated and entrepreneurial (see chapter 9).

8. Schultz 1978; Hayami 2005; and de Gorter and Swinnen 
2002 particularly emphasize the importance of the relative income 
hypothesis (as opposed to absolute poverty) in understanding 
agricultural policy making.

9. Delgado, Minot, and Tiongco 2005.
10. Based on data reported in social accounting matrices con-

structed for these countries by the International Food Policy 
Research Institute for the early 2000s. 

11. This is called the “real wage good” effect (Hsieh and Sadou-
let 2007).

12. Christiaensen and Demery 2007; Ravallion 1990.
13. Minten and Barrett forthcoming.
14. The consensus holds that the increase is largely from a 

genuine increase in Ghana’s cocoa production and not just from 
increased cross-border smuggling from Côte d’Ivoire because of 
price differences. 

15. Fish is now the second largest export from Uganda (Kig-
gundu 2006). Kenya has become the world’s third largest fl ower 
exporter.

16. Humphrey, McCulloch, and Ota 2004; Maertens and Swin-
nen 2006. 

17. Dorosh and Haggblade 2003; Haggblade, Hazell, and Rear-
don forthcoming. Nonetheless, their quantifi cation remains dif-
fi cult because of simultaneity problems. Time-series evidence 
from countries with fast-growing agriculture traces the impact 
of many changes at once. Few panel data are available, and they 
produce ambiguous results. Most attempts at quantifying agricul-
tural growth links thus rely on simulations done with models that 
inevitably resort to strong behavioral assumptions.

18. Diao and others 2003.
19. Several prominent analysts have argued that Korea is one 

clear example of a country that did not invest in raising its agricul-
tural productivity before starting rapid industrialization (Amsden 
1989; Ban, Moon, and Perkins 1980). This interpretation is based 
on Korea’s phenomenal growth after the Korean War, which was 
largely the result of rapid industrialization. However, careful anal-
ysis shows that this was preceded by heavy investments in rural 
infrastructure (mainly roads), irrigation, fertilizer, and higher-
yielding seed varieties during the fi rst half of the 20th century, 
generating important initial conditions that contributed to the 
industrial take-off thereafter (Kang and Ramachandran 1999).

20. Datt and Ravallion 1998b; Fan 1991; Rosegrant and Hazell 
2001; Timmer 2002.

21. Diao and others 2003.
22. http://iresearch.worldbank.org/PovcalNet/jsp/index.jsp.
23. Based on poverty lines defi ned in each country (Warr 

2001).
24. The hukou or household registration system has increas-

ingly been relaxed over the past years. 
25. Fields 2005; Karp 2007b. 
26. McCulloch, Weisbrod, and Timmer 2007; Ravallion and 

Chen 2007.
27. Dong 2006; Mellor 1999.
28. Wang and others 2006.
29. Ravallion and Chen 2007.
30. Bonschab and Klump 2006; van de Walle and Cratty 2004.
31. Ravallion and Datt 1996; Suryahadi, Suryadarma, and 

Sumarto 2006; Warr 2001.
32. Ravallion and Datt 2002.
33. Haggblade, Hazell, and Reardon forthcoming.
34. Ravallion 2005.
35. Foster and Rosenzweig 2004.

Endnotes
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36. Hayami 1998. 
37. de Janvry, Sadoulet, and Nong 2007. See Amsden 1991, 

Hayami, Kikuchi, and Marciano 1996, and Kikuchi 1998 for case 
studies from Taiwan, China, and the Philippines.

38. Hossain 2004; Kijima and Lanjouw 2005.
39. Anríquez and López 2007.
40. De Ferranti and others 2005; Ferreira, Leite, and Litchfi eld 

2006; Figueiredo, Helfand, and Levine 2007; Paes de Barros 2003. 
41. Ellis 2005; Maxwell 2005. 
42. Martin and Mitra 2001. 
43. Krueger, Schiff, and Valdés 1991.
44. Deininger and Okidi 2003.
45. Fan, Zhang, and Zhang 2004.
46. Thorbecke and Wan Jr. 2004; Teranishi 1997. Optimal levels 

of taxation in contexts where agriculture (most often agricultural 
exports) forms the base of tax and foreign exchange earnings are 
discussed in World Bank 2000a.

47. Alston and others 2000.
48. Inocencio and others 2005.
49. Fan and Chan-Kang 2004.
50. In China, public spending on agriculture increased by 15 

percent a year between 1995 and 2005, compared with a virtual 
stagnation in the fi rst half of the 1990s (China’s 11th Five Year 
Plan). Government of India: Planning Commission 2006; World 
Bank 2004d). 

51. López and Galinato 2006.
52. The statistical code of the Organisation for Economic Co-

operation and Development/Development Assistance Committee 
(OECD/DAC) for “agriculture” does not include “rural devel-
opment” (which is classifi ed as multisector aid) or “food aid” 
(a subcategory of general program assistance). The recent trend 
toward program-based approaches and multisectoral projects is 
not refl ected here.

53. The OECD Creditor Reporting System (CRS) reports com-
mitments , not the funds actually disbursed.

54. This includes both Sub-Saharan and North Africa.
55. Anderson, Feder, and Ganguly 2006.
56. de Gorter and Swinnen 2002. 
57. The political consensus on food security in itself was not 

enough, however, to make the green revolution happen. The auto-
biography of C. Subramaniam, the minister of agriculture at that 
time, reveals how much leadership it took to persuade the skeptics, 
including parliamentarians, that modernizing India’s agriculture 
on the basis of science and technology was feasible (Visvanathan 
2003).

58. Bates 1981.
59. Djurfeldt, Jirstroml, and Larsson 2005 point out that two 

policy beliefs held by the ruling urban elites were important for this 
policy choice: (1) that smallholders are resistant to change, and (2) 
that large-scale production is superior. In India such beliefs were 
also common prior to the green revolution, but there were strong 
political incentives to include smallholders in the ongoing efforts 
to improve food production (Swaminathan 1993).

60. Suri 2006.
61. Anderson 2004.
62. Mercoiret 2005.
63. Bates 1981.

Focus A

1. Byerlee, Diao, and Jackson 2005.
2. United Nations 2006.
3. Ravallion, Chen, and Sangraula 2007.
4. Ravallion, Chen, and Sangraula 2007.
5. Yang 1999; Ravallion and Chen 2007.
6. Migration’s contribution to rural poverty reduction is com-

puted here using the $2.15 poverty line rather than the $1.08 
extreme poverty line, because it is unrealistic to think that all 
migrants are extremely poor.

7. The expressions for these decomposition are as follows: 
Poverty-neutral migration: 
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where H, Hu, and Hr are respectively the total, urban, and rural 
poverty rates, Su and Sr are respectively the urban and rural popu-
lation shares, and the subscript t denotes time.

8. Renkow 2005.
9. Only in Ecuador are poverty rates lower in areas with higher 

agricultural potential. And in Cambodia and Kenya poverty rates 
are very high everywhere and do not appear to be lower in favor-
able areas. See Minot, Baulch, and Epprecht 2003 for Vietnam; 
Benson, Chamberlin, and Rhinehart 2005 for Malawi; Buys and 
others 2007 for the other countries. 

10. In Thailand almost 50 percent of all poor live in areas with 
high agropotential and good access to large cities and thus mar-
kets. A recent study for Central America also found a high share 
of the poor living in areas of good accessibility in Guatemala and 
Nicaragua (World Bank 2004e).

11. Jalan and Ravallion 2002.

Chapter 2

1. Wik, Pingali, and Broca 2007.
2. This chapter presents data according to World Bank regions, 

which can be related to the typology introduced in chapter 1 in 
the following way: agriculture-based: Sub-Saharan Africa (SSA); 
transforming: South Asia (SA), East Asia and Pacifi c (EAP), and 
Middle East and North Africa (MENA); urbanized: Eastern 
Europe and Central Asia (ECA), and Latin America and the Carib-
bean (LAC) (see table 1.1). 

3. Evenson and Gollin 2003; IRRI pers. comm. and CIMMYT 
pers. comm. 

4. FAO 2006a.
5. Based on studies of decomposition of agricultural growth 

by Fan and Pardey 1997, Huang and Rozelle 1995, McKinsey and 
Evenson 2003, and Mundlak, Larson, and Butzer 2004. 

6. Bruinsma 2003.
7. Ruttan 2002; Timmer 2002.
8. Mundlak, Larson, and Butzer 2004.
9. Based on studies of decomposition of agricultural growth 

by Fan and Pardey 1997, Huang and Rozelle 1995, McKinsey and 
Evenson 2003, and Mundlak, Larson, and Butzer 2004.
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10. Fan, Zhang, and Zhang 2002; McKinsey and Evenson 2003; 
Rozelle and others 2003.

11. Huang and Rozelle 1996.
12. Lusigi and Thirtle 1997; Thirtle, Hadley, and Towsend 1995.
13. Binswanger, Khandker, and Rosenzweig 1993; Fan, Zhang, 

and Zhang 2002; Mundlak, Larson, and Butzer 2004.
14. Foster and Rosenzweig 1996.
15. Frisvold and Ingram 1995.
16. Fan, Zhang, and Zhang 2004.
17. Ali and Byerlee 2002; Huang and Rozelle 1995.
18. World Bank 2006r.
19. A reliable growing period is defi ned as greater than 150 days.
20. Binswanger and Pingali 1988.
21. Morris and others 2007.
22. Henao and Baanante 2006.
23. Köhlin 2006.
24. Chamberlin, Pender, and Yu 2006.
25. Some of the differences between the country examples cited 

here might be a result of differences in the level of disaggregation 
of population density data, but the heterogeneity can be found 
across a wide variety of countries, independent of data quality.

26. Based on Ali 2006.
27. Joshi, Singh Birthal, and Minot 2006.
28. Ali 2006.
29. World Bank 2007a.
30. Agricultural GDP in constant 2000 reais (Instituto de Pes-

quisa Economica Aplicada (IPEA) 2006. 
31. World Bank 2005j.
32. Aldana 2006.
33. World Bank 2006f.
34. World Bank 2006e.
35. Ali 2006; Dinham 2003.
36. Delgado and others 1999.
37. De Haan and others 2001.
38. World Bank 2007b.
39. FAO 2004d.
40. FAO 2004d.
41. FAO 2004d.
42. Belasco 2006.
43. Bruinsma 2003; FAO 2006d; Rosegrant and others 2006b.
44. World Bank 2006d.
45. World Bank 2007i.
46. Barreto and others 2006.
47. Sauven 2006.
48. Description of IFPRI’s reference case: The reference case in 

the IFPRI model is a no-new-policies scenario by design. It imag-
ines a world developing over the next decades as it does today, with-
out anticipating deliberate interventions requiring new or intensi-
fi ed policies in response to the projected developments. Population 
projections are taken from the medium variant projections of the 
United Nations (2004), with global population increasing from 
slightly more than 6.1 billion in 2000 to more than 8.2 billion in 
2050. Economic growth follows loosely the assumptions of the 
Techno Garden Scenario of the Millennium Ecosystem Assessment 
(2005) but with adjustments to align with World Bank medium-
term projections. Agricultural productivity values are based on 
the Millennium Ecosystem Assessment (TechnoGarden Scenario) 

and the recent FAO interim report projections to 2030/2050 (FAO 
2006d). 

Trade conditions seen today are presumed to continue out to 
2050. Projections for water requirements, infrastructure capacity 
expansion, and water use effi ciency improvement are conducted by 
IMPACT-WATER, an IFPRI model. Energy use and production are 
loosely coupled to the International Energy Agency (IEA) 2004 ref-
erence scenario-a scenario that lies central in the range of available 
energy projections. Climate change data were developed through col-
laborative work with the Integrated Model to Assess the Global Envi-
ronment (IMAGE-2) of the Netherlands Environmental Assessment 
Agency based on downscaled data from the Climate Research Unit of 
the University of East Anglia. The climate change impacts of the refer-
ence scenario are comparable to medium scenarios such as the IPCC-
B2 scenario. For the simulations of the reference world, the medium 
climate sensitivity value of the Third Assessment Report (2.5°C rise 
in global temperature over the next 50 years) is used, which has been 
adjusted slightly in the latest Intergovernmental Panel on Climate 
Change (IPCC) 2001 report to a level of 3.0°C (IPCC 2007a). 

49. Numbers on past growth in meat and cereal demand are 
from the FAO.

50. Rosegrant and others 2006b.
51. Cassman and others 2003.
52. World Bank 2007i.
53. Scherr and Yadav 1996.
54. Sebastian 2007.
55. Comprehensive Assessment of Water Management in Agri-

culture 2007; International Assessment of Agricultural Science 
and Technology for Development IAASTD 2007; United Nations 
Development Program 2006.

56. Comprehensive Assessment of Water Management in Agri-
culture 2007.

57. United Nations Development Program 2006.
58. World Bank 2006t.
59. Comprehensive Assessment of Water Management in Agri-

culture 2007.
60. United Nations Development Program 2006.
61. Stern 2006.
62. African Development Bank and others 2007.
63. Parry, Rosenzweig, and Livermore 2007; Warren 2006.
64. Estimates prepared by Warren 2006 for Stern 2006, based 

on the integrated crop-climate and socioeconomic model devel-
oped by the International Institute for Applied Systems Analysis. 
These results assume a high degree of adaptation, international 
trade, and no CO2 fertilization. Estimates vary by the assumed 
special-report-on-emission scenarios of greenhouse gas emissions, 
technological development, economic growth, and socioeconomic 
conditions, as developed by the IPCC.

65. Darwin and others 1995, as reported in Schmidhuber and 
Tubiello forthcoming; Fischer, Shah, and Velthuizen 2002; Reilly 
and others 1996.

66. Fischer, Shah, and Velthuizen 2002, as reported by Schmid-
huber and Tubiello forthcoming.

67. The World Bank projects real crude oil prices to fall by 
about half between 2006 and 2015. Others, such as the Inter-
national Energy Agency in Paris, expect real crude oil prices to 
remain near current levels for the next several decades.
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68. Rosegrant and others 2006a.
69. Schmidhuber 2007.
70. FAO 2000.
71. U.S. Congressional Research Service 2004.
72. U.S. Department of Agriculture (USDA) 2006.
73. Baffes 2006.
74. U.S. Department of Agriculture: Economic Research Ser-

vice 2004.
75. U.S. Congressional Research Service 2004.
76. Lucas, Jones, and Hines 2006.
77. Murray 2007.
78. Cassman and others 2003; Reynolds and Borlaug 2006.
79. Bruinsma 2003. 
80. Cassman and others 2003. 
81. Alexandratos 2005.
82. Alexandratos 2005.

Focus B

1. Current technologies use agricultural feedstocks such as 
sugar and maize for ethanol and rapeseed, soybean, and palm oil 
for biodiesel. 

2. U.S. Department of Agriculture (USDA) 2007.
3. Garten Rothkopf (international advisory fi rm) 2007. 
4. International Energy Agency (IEA) 2004; Garten Rothkopf 

(international advisory fi rm) 2007. 
5. Koplow 2006. 
6. World Bank 2007d.
7. U.S. Department of Agriculture (USDA) 2007.
8. World Bank 2007d.
9. Schmidhuber 2007.
10. World Bank 2007d.
11. Cellulosic ethanol technologies may result in substantial 

social and environmental benefi ts; in most cases, however, they 
are probably 10 to 15 years away (if ever) from becoming commer-
cially viable as they are currently used only on a pilot basis (Inter-
national Energy Agency (IEA 2004). Technologies are tested on a 
pilot-plant scale in individual process steps but are not integrated. 
Scaling up the integrated process could take at least a decade.

12. U.S. Department of Agriculture (USDA) 2007.
13. U.S. Department of Agriculture (USDA) 2007.
14. In the extreme, trucking ethanol from midwestern states 

in the United States to the coastal cities rather than transporting 
gasoline in pipelines would consume considerably more energy, 
in the form of diesel.

15. Farrell and others 2006; Hill and others 2006; Kartha 2006; 
review of studies reported in Worldwatch Institute 2006 and 
Kojima, Mitchell, and Ward 2006.

16. Koplow 2006.
17. Commission of the European Communities 2006.
18. Turner and others 2007. 
19. FBOMS (Fórum Brasileiro de ONGs e Movimentos Sociais) 

2006.
20. Worldwatch Institute 2006.
21. United Nations Conference on Trade and Development 

(UNCTAD) 2006b; Worldwatch Institute 2006.
22. Kojima, Mitchell, and Ward 2006.

Chapter 3
1. In this chapter, rural households are defi ned as those in areas 

defi ned as “rural” according to country-specifi c defi nitions (see 
chapter 2).

2. Chapter 2 discussed many of the public goods that partly 
determine the rural context (roads, market access, agroecological 
environment) and affect the returns on assets. 

3. De Weerdt 2006; Krishna and others 2006; Larwanou, 
Abdoulaye, and Reij 2006.

4. Peters 2006; World Bank 2006n.
5. Du, Park, and Wang 2005; Foster and Rosenzweig 2004; Kijima 

and Lanjouw 2004; Lanjouw 2007; Lokshin, Bontch-Osmolovski, 
and Glinskaya 2007; McCulloch, Weisbrod, and Timmer 2007. 

6. Beegle, De Weerdt, and Dercon 2006; De Weerdt 2006; 
Krishna 2006b; McCulloch, Weisbrod, and Timmer 2007; Nargis 
and Hossain 2006.

7. Davis and others 2007; Deichmann, Shilpi, and Vakis 2006; 
Haggblade, Hazell, and Reardon 2005. 

8. Mansuri 2007b; Quisumbing, Estudillo, and Otsuka 2004. 
9. Lucas 1987; Mansuri 2007b; McCarthy and others 

2006;Rozelle, Taylor, and de Brauw 1999.
10. Knight and Song 2003 for China and World Bank 2006n 

for Malawi. Calculations for Mexico based on ENIGH (National 
Survey of Household Incomes & Expenditures 2004).

11. Large-scale commercial farmers are not considered, as the 
chapter focuses on pathways out of poverty.

12. These households are not necessarily autarkic, and within 
subsistence farmers, there can be both net buyers and net sellers of 
food (see chapter 4). Most of these households engage in markets 
for food, labor, or manufactured goods, but in a more limited way 
than others. 

13. Note that this quantifi cation does not accurately refl ect 
all aspects of migration as a livelihood strategy, as those house-
holds that chose to exit are not captured by the surveys. The clas-
sifi cation captures households that have remained but derive the 
majority of their income from public and private transfers. Many 
of these are older and female-headed households. In addition to 
such households, migration is a key household livelihood strategy 
for many young and educated people who exit rural areas. 

14. The share of diversifi ed households is, logically, higher 
when agricultural wage labor, nonagricultural wage labor, and 
nonagricultural self-employment are considered as separate 
income sources.

15. We use the term “dualism” to put emphasis on the sharp con-
trast that exists among activities, recognizing that there is a contin-
uum in the implications (such as income levels) across dual types. 

16. http://faostat.fao.org.
17. Yet in Ghana and Nigeria, where the vast majority of farm-

ers are subsistence-oriented, these farmers sell a larger share of 
total marketed production from all types of households (54 per-
cent and 32 percent, respectively).

18. Deere 2005; Dolan and Sorby 2003; Newman 2001; Zhang 
and others 2007. See also chapter 9.

19. Regional averages were calculated using available house-
holds and labor force surveys in each region. For each country, 
surveys from 2000 or the nearest year available were used, and 
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the population was adjusted to 2000 population (as reported by 
the UN). The calculations for East Asia and the Pacifi c (EAP) 
exclude China but include Cambodia, Fiji, Indonesia, Marshall 
Islands, Thailand, Timor-Leste, and Vietnam, which account for 
66 percent of the population of East Asia outside of China. South 
Asia (SA) includes Bangladesh, Bhutan, India, and Pakistan, which 
accounts for 97 percent of the region’s population. Sub-Saharan 
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nia & Herzegovina, Croatia, Kyrgyz Republic, Macedonia, Poland, 
Romania, Russia, Tajikistan, Turkey, and Ukraine, representing 74 
percent of the region’s population of the region. See World Devel-
opment Report 2008 Team 2007.

20. Katz 2003; Lastarria-Cornhiel 2006; Ramachandran 2006. 
Note that female self-employment in agriculture might not be cap-
tured well by surveys. Deere 2005, for example, discusses several 
reasons for underreporting bias in Latin America.
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forthcoming; Otsuka and Yamano 2006.
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Codina 2006; Mansuri 2007a; Taylor and Mora 2006; Yang 2006; 
Yang and Choi forthcoming.

29. Frankenberg, Smith, and Thomas 2003; Macours and Swin-
nen 2006; Owen 1966.

30. Jalan and Ravallion 2002.
31. de Janvry and Sadoulet 2006b; Singh, Squire, and Strauss 

1986.

32. The labor market imperfections can be the result of wages 
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