. Technology, policies,
and Institutions

he previous chapter discussed the role of agriculture in economic develop-
ment, highlighting the sector’s potential contributions to both economic
growth and poverty alleviation. We turn now to the question of what policies
and institutions are needed to maximize those contributions. Addressing that
question requires a more detailed focus on the agricultural sector itself. What kinds
of policies should governments adopt to promote agricultural development? Which
kinds of investments are most effective? And, what kinds of institutions and rules are
necessary to make the most of the policies and investments that are chosen? In short,

what is required to get agriculture moving? ' |
This chapter approaches that question by addressing the broad constraints that

have limited agricultural development in general, and food production in particu-
lar, in many parts of the developing world. These constraints take many forms, and

Increasing agricultural productivity may be- techl’lﬂlﬂil:.a ;1;11 technologies ;nd crop
ture in nearly all developing countries relied 0% tmll-ls:zted to its environment, was
varieties. Traditional agriculture, while stable ﬂnc'i '-‘*h"E s 5 pnilsinisl s
typically characterized by low levels of prodUCtl\’lt}’;lder ~ultivation. By the 1960s,
relied almost entirely on expansion of the areas 1:{, ayoffin the form of seeds for
large public investments in CIOP science had begun

ary inputs, the combination of
i : kages of complementary 1 P .
improved crop varieties and pactes™ ty. Yet, the benefits of this
in agri

ctivl
cultural produ , :
whi ial increases | _ : in America, with compara-

e sipam SUbStEmmbeen concentrated 1D Asia an};:l ;a; s
green revolution have 1t in sub-Sahs .
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Other constraints on agricultural development arisc from unfavorable govery.

ment policies (relating in particular to food prices) or from llnadequate. Institutiony
support for agriculture. Both of these categories of potential constraints re|ate to
the incentives faced by farmers. If food prices are to0 low, farmers may have limiteq

incentive to expand production. In the long run, low food prices might also be g dis.
incentive for investments in agriculture. Governments in developing countrieg face

a fundamental dilemma in this respect: while higher food prices might provide -
important incentive for farmers to increase their output, higher food prices might
simultaneously increase the problems of hunger and malnutrition that are endemj,
in many developing countries. Farmers’ incentives are also determined by instity.

tions (that is, by the rules of the game that govern economic relations in society).
Institutions governing land rights are of particular concern because farmers who
own their land may have greater incentive to invest in maintaining its quality. Before
exploring these issues in greater detail, we first set the scene for agriculture in devel-
oping countries by characterizing traditional agriculture and farming systems.

| , CHARACTERISTICS OF TRADITIONAL AGRICULTURE
AND AGRICULTURAL SYSTEMS

Farms and farmers in developing countries differ widely from one another, both
within and between countries. They differ in size, technology, environmental condi-
tions, crop mix, and degree of commercialization to name but a few categories. Many
farmers in poor, densely populated, countries such as Bangladesh might own no
land at all and work as day laborers on other people’s farms. A farmer in sub-Saharan
Africa, most likely a woman, may own and cultivate several small plots totaling one
to two hectares,' grow five or six different crops, and keep a few chickens. The current
model of agricultural development in Brazil involves commercial farms of thousands
of hectares, often growing soybeans for sale, coexisting with a multitude of small
family farms. Given such diversity, generalizations about traditional agriculture are
necessarily stylized. Most farms in developing countries are small-scale family farms.
They consume a large portion of their own food production, though few farmers are
purely subsistence farmers.? The livelihood, health, and productivity of farm families
depend directly on the efficiency with which they allocate their scarce resources.
Traditional farms tend to be small in drea, typically less than three hectares, but
intensively cultivated. The demand for labor fluctuates with the agricultural seasons.

'One hectare equals 2.47 acres.

“This section draws on the discussion in chapters 7 and 8 in George W. Norton, Jeffrey Alwang, and
William A, Masters, Economics of Agricultural Develo ‘ '
’ pment, World F. Use, 2nd ed.
(New York: Routledge, 2010). B
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r may be in sh ;
Labor may OTt supply during pPlanting and harvesting time, but underem-

in other seaso :
ployed in 0 ns., Seasonahty may also bri = s - _ _

] 0 bring with it w uctuations in food
prices, as prices are at their | B t wide fluctu

ntinually from tha & Owest point immcdiately after the harvest but increase
cO Ime ‘ . .

y asonal fluctuation arises in
adequate facilities to store their crops and

The months preceding the next harvest, when
ften referred to as the lean season.

technologies, which typically rely on few pur-
ecticides, and pesticides), grow locally indig-
at low levels of productivity. It is widely accepted

eir resources rationally (as defined by economists)
and thus do the best that they can with the few resources at their disposal. Hence the

famous description by economist Theodore W. Schultz that traditional farmers are
“poor but efficient.” Traditional farmers may also earn a significant portion of their

livelihood by engaging in nonfarm rural activities, such as providing services and
engaging in petty trade.

part because traditional farmg often lack
must sell them shortly after harvest,
prices reach their seasona] high, are o
Traditional farms yse traditiona]
chased inputs (such as fertilizer, ing
enous Crop varieties, and operate
that traditional farmers allocate th

AGRICULTURAL SYSTEMS

Farming systems, characterized by technology, mix of crops and livestock, and the
physical environment, vary widely across the developing world. Farming systems
tend to be dominated by a small number of crops—typically a staple cereal such as
rice, wheat, or corn—and many minor crops or livestock. The major types of farm-
ing systems (each of which includes a variety of subsyjst.ems) arﬁe sl'lifting cuﬁltiva-—
tion, pastoral nomadism, and settled agriculture: Shlfu.n.g c'ultwatlon describes a
system in which producers cultivate one area until its fertility is exhausted and then
migrate to another plot of land. If the new areas must first be cleared o.f brush and
the remaining brush then burned to clear the fields and mcre;:ase the nutrient content
of the soil, it is termed slash and burn ﬂgﬂ‘:“““rei E‘conoml.sts :‘Geu‘rge _Nurtnn,' Jet-
frey Alwang, and William Masters estimate that shifting C}lltLVﬂflﬂi 1S 51_1“ PI::;HC*?
on about 15 percent of the world’s cultivate:d af'ea. mostly m]' E:”:i tﬂ“:ZIi'l"-i jsionsu
Saharan Africa.! They note that shifting cultivation hz’{s been lin e ‘ .
_ ame implies, describes a farming system in which
Pastoral nomadism, as the nt'nUDL‘ISl}'- This mobility requires that their prﬂduc-
p:rﬂducers travel more Or ?ESS cm]‘i 1WhiCh A o PSS o
tion system be based on livestot™ f low population density and is thus most
This system can function only in areas o

. arid and semiarid agrﬂecological Zones, such‘as in much c.;f the
gequemly fou?dAfl:'l' : or in the Indian state of Rajasthan. Nomadic groups typically
ahel region of Africa

griculture (Chicago: University of Chicago Press,

' itional A
"Theodore W. Schultz, Transforming Traditiona

iy f Agricultural Deve

lopment;" p. 150.
‘Norton et al. Economics @
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with medium-size herds of livestock
include five or six fa number of camels or cattle. lncreasing

r a smaller :
perhaps 25 to 60 sheep and goats o - sarticular threats to this type of

population densities and global Climﬂt:’; Ch?;: . s
i ichi jated wi
farming system, which is also assocl

milies traveling together

overgrazing. riety of systems, which as a group represent

Settled agriculture includes a va '
the best potential for productivity growth. Some settled agricultural systems are the

following:

e Intensive annual crops, the most dominant system in terms of total
cultivated area, typically concentrating on production of staple cereal crops

(wheat, rice, and corn) |
« Mixed farming, which builds on the interactions of crops and livestock

production to manage risk and maintain soil fertility
« Perennial crops, generally tree crops such as bananas, coffee, cocoa, along
with sugarcane, that produce for a period of years (often in combination

with annual food crops)

« Livestock systems, producing both dairy and meat products, either through
grain feeding (intensive production) or exclusively by grazing (extensive
production)

Settled agriculture forms the core of efforts to modernize agriculture. The chal-
lenges are numerous, complex, and ever evolving. With cereals demand in develop-

Ing countries projected to increase by nearly 50 percent between 1997 and 2020, the

challenge of getting agriculture moving is urgent.* The starting point is a framework
for diagnosing the constraints to increased productivity,

DIAGNOSING THE CONSTRAINTS TO AGRICULTURAL
DEVELOPMENT

sumers, increasing agricultural output also enh

. . a . ’ ’
In agriculture and related industries, nees thelivelihoods of those working

In ;
many developing countries, the agricultural
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THE GREEN REVOLUTION"

The term green revolution refers broadly to the science-based Innovations ip Crop
breeding and farming practices, with roots dating from the 1940s, that tfaHSfﬂl'med
global agriculture during the second half of the last century. f}gronomlst Norman
Borlaug is often referred to as the Father of the Green Revolution for his early gc;.
entific work in Mexico on developing semidwarf disease resistant wheat variet.
les. These new wheat varieties were an early example of modern crop Varietieg
(MVs), or high-yielding crop varieties, that were to become the centerpiece of the
green revolution. Plants are vulnerable to a wide range of pests, diseases, and para-
sitic weeds that can severely reduce yields. By cross-breeding appropriate straing of
wheat, Borlaug and colleagues were able to fortify the wheat then grown in Mexico
against major diseases. In addition, existing wheat varieties tended to grow tall and
thin as each plant competed with its neighbors for sunlight. Efforts to increase wheat
yields through the application of chemical fertilizers increased the grain production
of plants, but the tall thin wheat varieties tended to fall over under the added weight
of grain. The creation of semidwarf wheat varieties, which had shorter and thicker

stems than the traditional varieties as well as improved responsiveness to fertilizers
was a solution to that problem. By the mid-1960s, similarly i
rice had also been developed and released, al
America and Asia.

mproved varieties of
ong with MV wheat, to farmers in Latin

rid crops, such as$ sorghum, millet, barley, and

root crops such as cassava, did NOt come untj] the 1980s. The adoption of modern

"This section draws on R, E, Fy
1960 to 2000, Science 300 (2003);

“Evenson and Gollin, “Assessing the Imp



RAISING THE TECHNICAL CEILING 629
Area planted with improved varietigs, o
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Maize Sorghum Cassava Potatoes

B Sub-Saharan Africa
B South Asia

B East Asia and Pacific

1 Middle East and North Africa
B Latin America and Caribbean

FIGURE 17-3 Modern Variety Diffusion by Crop and Region

Note: Data are provided for the period 2000-05, except for maize in some Sub-Saharan African countries
where data are from 1997,

Snu}‘ce: Figure 7.1 from The International Bank for Reconstruction and Development. The World Bank:
Agriculture for Development, 2008. Reprinted with permission.

varieties was widespread but unevenly distributed over time and space. Figure 17-3
illustrates the diffusion of MVs by crop and region. By the early 2000s, adoption rates
across commodities in East Asia were uniformly high (exceeding 80 percent, with the
exception of cassava, a root crop that plays only a small role in Asian diets). MVs for
major commodities had also diffused widely through South Asia and Latin America.
Yet, with the exception of wheat, adoption of MVs in sub-Saharan Africa by the early
2000s lagged far behind other developing regions. Adoption of modern varieties for
rice and sorghum In sub-Saharan Africa are particularly low in comparison with
other regions, even though these two Crops are x-vicl:taly grown in the region. |
Lagging adoption of MVs in sub-Saharan Afrlt:a has‘ several explanatiufls. One
problem has been that agroecological conditions in Africa are e:t:tremely diverse—
sometimes even within a single country. Another pmblemf particularly ‘before the
1980s, was that the new varieties were engineered tj:} be‘hlghly respﬂnz:;we to Faur-
chased inputs, such as chemical fertilizers, Or (e.spec:lally in the casle of rice) thnve.d
best in irrigated fields. These complementary lﬂPUTS. have be:en ?55 commo; in
Africa than in Asia or Latin America, limiting the ability of African armer:s to 'e.n-
ion i ations. Figure 17-4 demonstrates the stark disparities
efit from green revolution mr}tﬁ? By the year 2002, nearly 40 percent of cropland in
i i.ntensi!:y :’;1(31'053 reglﬂns;edym only 4 percent of the cropland in sub-Saharan
South Al wee irrigatec, cumpff i hectare in sub-Saharan Africa remained
Africa. Similarly, fertilizer application pet

- . ~ations in other regions.
* r applications In
of average fertilize : _
A B ere the result of genetc research performed at the interna-
MVs w : ; .
Most of the Vet the real measure of success in agricultural research is not
tional research centers. 1€ but their impact in farmers’ fields. In the language of
u

the number of varietal releases,
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INSTITUTIONS FOR AGRICULTURAL DEVELOPMENT

Economic historian and Nobel 1|
ions as “the humanly devised aureate Douglass North famously defined institu-
¢ ' :
TR = _ onstraints that structure human interaction. They are
e P rmal constraints (rules, laws, constituti inf i
iios o _ . ' ons), informal constraints (norms
0 , conventions, and self-imposed codes of cond '
naracteristics. Together th ‘ conduct), and their enforcement
el I g _ ey define the incentive structure of society and specifically
ECOPOHTIES' HSt'ltuthI’lS thus define the rules of the game by which individuals in
S‘DCIEty lnter?ct with one another. In the context of agricultural development, institu-
tions governing the ownership and transfer of land are of particular importance.

In most countries, land ownership is a key determinant of power and social sta-
tus, making land allocation a highly political concern. Land (like income, wealth, and
political power) is unevenly distributed. For selected countries, Table 17-2 provides
data on the size of an average land holding as well as an indicator of the equity with
which land is distributed within the country. The equity of land distribution is sum-

marized in Table 17-2 by a Gini coefficient for land ownership. Recall from Chapter 6

nt summarizes relative distributional equity with a number rang-
Gini coefficient is to 1, the more unequal is the

t in these data. There is great variation in the size

of average land holdings and the equity of land ownership across regions and coun-
tries, reflecting large differences in population density, culture, and history. Aver-

age farm sizes in Africa and Asia tend 10 be quite small relative to SOmMe of the larger
countries in South America. In Ethiopia, the average farm size is 0.8 hectare, as com-

pared with 469 hectares in Argentina and 740 hectares In the United States.
The Gini coefficients for land ownership in Africa tend to be on the low side,

37 in the Democratic Republic of the Congo and 0.38 in Namibia. These low
- hly equitable distributions of land ownership. Conversely,

the distribution of land in South American countries is highly skewed. Gini coeffi-
cients on the order of 0.85 for Brazil and 0.93 in Paraguay indicate that a large portion
landowners, while the large majority of

‘ by a small number of large
SR e S 8 i ivi p whatever land is left over. The highly

rural dwellers in those €O d: ot
e n of land in Latin America has such deep historical roots that spe-

un istributio
_ tlaqual dl;mb T 1o it: latifundia (the term for the large estates that
ci ' i
: al terms hav:; e:'bmion) e small family farms on which peasant
ominate the distrl
: ilies)-
f feed their familie : SR .
armers :strl{ggle tf; i Jand rights play a large role in shaping incentuves for
'Insntuunnsdg ' ors, both in terms of their level of effort and their willingness to
-agrlcultural [-m: ‘;l'ng ;he quality of their land. Insecure land rights can undermine
invest in maintainl
_ance th ough Time,” in Torsten Persson, ed., Nobel Lectures, Eco-
1d Scientific, 1997)-

that a Gini coefficie
ing between 0 and 1. The closer the

distribution. Several points stand ou

suchas0
Gini coefficients reflect hig

“Douglass North,

romies 199] 1995 (Singapore: WO
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TABLE 17-2 Farm Size and Equity of Land Holdings in Selected Countries

AVERAGE FARM SIZE GINI COEFFICIENT FOR

REGION/COUNTRY CENSUS YEAR (HECTARES) LAND HOLDINGS
Africa
Burkina Faso 1993 3.92 0.42
Congo 1990 0.53 0.37
Egypt 1990 0.95 0.65
Ethiopia 1989-92 0.80 0.47
Guinea 1995 2.03 0.48
Malawi 1993 0.75 0.52
Namibia 1995 2.64 0.38
Uganda 1991 4.70 0.59
North and Central America -
Bahamas 1994 3 5 0.87
Barbados 1989 190.0 0.94
Canada 1991 349.1 0.64
Honduras 1993 1117 0.66
Panama 1990 110.0 0.87
F’ut.a-rtn Rico 1987 100.0 0.77
United States 1987 740.0 0.74
South America
ggzeill'mna : g:g 469.0 0.83

‘ 64.64 0.85
Colombia 1988 120.0 0.79
Paraguay 1991 77.53 0.93
Peru 1994 20.15 0.86
Asia
India
Indonesia 1 gg; {1}:5 e
Japan 1985 1 ‘2? -t
South Korea . e

1990 1.05 0.34

Nepal 19992 0.95 0.45
Pakistan 1980 3.78 0‘5?
Philippines 1991 218 055
Thailand 1993 3.36 0.47
Tl:lrkey 1991 5.76 0.51
Vietnam 1994 059 0.53
ﬁ::r;z.l F;SOGE];VWM Census of Agriculture (Rome: Food and Agriculture Organization of the United

—_—

producers’ incentives and limit productivity. Secure

cultural productivity by creating access to credit markets through which farmers cant
purchase improved inputs. The rules governing land sales can influence agric"

tural productivity by facilitating the transfer of ownership rights to the most efficient
producers.

; I
land rights can enhanc€ agr

Land rights take a variety of forms in developing countries, ranging from purely

individual rights to purely collective forms of land ownership, with numerous forms
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dS at one end of the spectrum, owners have full
what they produce; at the other extreme, all

The most common intermed; ed to use the land and benefit from the output.
“iecidte:fotms of land rights are fixed-rent tenancy and

share cropping. Sh ing i :
PPIng. Share cropping is the dominant contractual arrangement in South

Asia, while other regions of the developing world more typically rely on fixed-rent

. Und i '
tenancy. Under tenancy, a family might rent land from a large landlord and pay a

fixed cash rent. Under share cropping, the farm family rents a plot of land from the

andlord, with whom the family shares a fixed portion of their output. A key difference
petween these systems lies in how the risks inherent in farming are divided between
the landlord and the tenant. Under a fixed rent scheme, the tenant farmers bear all
of the risk; their rent due on the land does not depend on the level of their output. In
contrast, under share tenancy, the landlord and the tenants share the risk more evenly
because the in-kind payments to the landlord depend on the tenant’s level of output.
Incentives for producers may also differ across types of tenancy. On large commercial
farms worked by hired wage labor, owners face a complicated problem of monitoring
the level of effort of their workers. In contrast, on purely communal farms, on which
everyone shares the communal output, workers’ incentives might be limited because
an individual’s rewards may not reflect that individual’s efforts to maximize collec-
tive output. In terms of producer incentives, a key distinction across types of tenancy
arrangements is whether the producers are residual claimants to the output of the
farm—that is, whether their individual benefits increase with their level of effort.
Another critical distinction between different land institutions is the security
and stability of producers’ rights to farm particular parcels of la‘nd. A renjtal contract
written for one or two years is certainly less secure than clear title to a given parcel.
Economists Klaus Deininger and Gershon Feder summ'arize the {:c':sts and b?nefits
of secure individual property rights.”* The main benefits 1'n‘c:lude (1) improved incen-
d invest in the land itself; (2) the ability to transfer land owner-

ship, possibly to those able to make the best use of the land (for instance by taking
, pOS

d f omies of scale); and (3) the ability to use land as collateral, pro-
o t markets (and the potential to adopt modern variet-

i to credi :
g e e s are the administrative costs of actually defining land

. : in cost
ies and inputs). The ma that the poorest farmers, who often

. iohts and the risk

B cin Iﬂﬂd I'igh

Enundanes s Enfﬂrmimnn property resources (such as open pastures for graz-
epend on access 10

; " k). could be deprived of their sources of livelihood. ' ‘
B Hypaeos ) € 1] evidence tO support the idea that secure land rights increase
There is substantid

ductivity and investments in land conservation (which enhance
both agricultural pro lll pinid. the transition from collective to private cultivation
L n r 5 . @ . . .
e prﬂdUCUWthl' ith significant :ncreases in productivity, as individual farmers
has been associated Wi

tives to conserve an

« and institutions and land markets,” in B. L. Gardner and G. C,

n Fedef 15t ed. (Amsterdam: Elsevier, 2001) vol. 1, pp. 288-331,

nd Gersho

24 ninger 4
Klaus Deining kof Agrfcﬂfmmf Eco

Rausser, eds., Handboo

ﬂﬂmfcsr
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f increased effort. Longer-term investments

studies have found farmers with

likely to plant trees and to invest in drainage and irri-
land applied larger quantities of manure
farmers. In addition, there is evidence

not only induce investment in land conservation but also
mal credit markets necessary to finance those investments,
les not only increased the value of land and boosted

of credit. Another study in Paraguay found
10 percent of farm income,

entrated among the
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stand to retal

in land conservation are
re more

who owned their
n their soil fertility than did tenant

greater tenure security a
gation. In Niger, farmers

to maintai
that secure tenure rights

facilitate access to the for
In Thailand, land ownership tit
productivity but also increased the supply
that the benefits of land titling were roughly equivalent to

Yet, that study also found that those benefits were strongly conc
larger land owners, whereas producers with less than 20 hectares received no ben-

efits of increased credit supply.”

Improving systems of land titling is one approach to securing tenure rights. Land
titling involves providing legal documentation of land ownership. Plans to improve
tenure security through titling must also consider the costs of implementation. These
costs are largely administrative and include measurement and demarcation of areas,
adjudication of conflicting land claims, and the cost of documentation. Land titling can
also facilitate the operation of land markets, which are often underdeveloped in poor
ountries. Land markets, however, may not facilitate access t0 land by the poor if the
poor lack access to credit markets. When land titling alone is insufficient to achieve
social goals in regard to land rights, various forms of land reform have been attempted.

LAND REFORM

Efforts to reform land rights can take a variety of forms, including the following:

« Reform of rent contracts works to increase the security of tenure of the
t . .
lzzz;“ Efmier- Laws requiring long-term contracts that restrict the
o ord’s right to remove the tenant strengthen the tenant’s property
1
LS at fhﬂ’ S of those of the landlord without necessaril
transferring income from owner to tenant 4
« Rentreducti i i A
of the crﬂpr:EZtm:lmacl]ly involves placing a ceiling on the percentage share
—— b; andlord can demand as rent. If the percentage share is
- d};] ow what prevailed in the past, the impact both on tenant
nd the tenant family’s s s
sibstandai y's surplus available for investment can bé
o Land to the ti
iller (the form
er ten / .
loss of land is a measure that . i A
L4 c .
an take many different forms. Government

o | hESE studi
I€S are summ 1ri 1
rize 111
< d n DElnlngEI’ ﬂlld I‘EdEr, "Lﬂnd IﬂEtimtiﬂnS ﬂl"ld La d Marl(EIS 4
an 2
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Land to the ti ' ;
e tiller without compensation is the most radical transformation

of land rights. All land not cultivated by its owner is confiscated, and the

former landlord receives nothing in return. This type of reform is most

commc!nly found in the aftermath of a major political upheaval, such as a
revolution or losing a war.

The implementation of these types of land reforms becomes more complex as
we move down the list, and the potential for harmful unintended consequences
exists in each case. Placing ceilings on land rents is one of the least intrusive of these
potential reforms. Yet rent ceilings may create incentives for landowners to evict their
tenants. This was a common result in Latin America as well as in India, where similar
reforms led to the loss of 30 percent of the total area operated by the poor. Conversely,
Deininger and Feder report that tenancy reform in West Bengal was associated with
productivity gains of 40 percent.” Efforts to limit the size of land holdings have gen-
erally failed. The major problem in these cases Is that ceilings can be evaded, for
instance, by subdividing large landholdings among family members.

Land to the tiller programs are examples of redistributive land reform. These
programs involve transferring ownership of land and thus face increasing politi-
cal obstacles. Experience has been mixed, with greater success }mder Fertain pre-
existing circumstance. In settings in which tenants alreafly cultivate ghven parcels
of land that are pieces of larger lJandlord estates, transf{?r{'mg uw.nershll? of the land
is administratively simple and can increase productivity by 1mprnvm$ pm(.iu.c-
ers’ incentives. Successful examples of this type of reform .hnve nc.curred in Bnllvlfl,
Ethiopia, India, Iran, Japan, Korea, and Talwan. Yet, Expen:nhce ﬁmth land reform 1{1
hacienda systems, by which tenants typically work most of the time on a landlord’s

lot of land but have their own subsistence plots, has been less positive. A com-
iy n America when faced with the prospect of redistributive

ds to evict their tenants or 10 convert them into wage

s Tand compensation schemes can be extremely costly and the
laborers. In addition, _ﬂ nsation price for confiscated land is complicated by
4 falr Cﬂmizts in many countries. When land redistribution cre-
ere not previ{]USlY cultivating that land, the need for
port (such as infrastructure and farmer training pro-

mon experience in Lati
land reform was for landlor

task of estimatin
the poor quality of land mar
ates new landowners who W

f sup
complementary types © :
grams) might add subsmntiﬂll},r to the costs.

H
ons and Land Markets.

. ]li . = .
LandInst ues in greater detail; see “Land Institutions and Land Markets”
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“Deininger and Fedel these 18
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If land redistribution with compensation is complicated, redistribution IUfthug

compensation is virtually impossible in the absenc_e of_a soc1§| I?VDIUPUH, foreigy,
invasion, or both. The successful examples of redistributive lan l I‘efﬂfl]‘fr; InJ .apan, the
Republic of Korea, and Taiwan were possible only as the .resu t ol deleat in war g,

foreign invasions preceded sociy]

foreign occupation. In China and the Soviet Union,
and paved the way for large-scg],

revolutions that destroyed the old agrarian orders .
land reform. In other cases, revolution alone created the conditions necessary for

redistributive land reform. Examples include Cuba, Egypt, Ethiopia, Nicaragua, anq

Vietnam. |
Redistributive land reform continues to be a key and controversial issue in

many countries. This is particularly true in countries with highly unequal distriby.-
tions of land ownership, often the result of historical legacy or ethnic discrimina-
tion. The southern African states of Zimbabwe and South Africa, for example, were
settler colonies in which white minorities owned much of the prime agricultural
land. Redistributive land reform has been a dominant social issue in these coun-
tries. Forced expropriation of white-owned farms in Zimbabwe began in 1999 with
the support of President Robert Mugabe. Land reform in Zimbabwe has been widely
criticized, not only for its violence but also because political favoritism in distributing
newly seized land has contributed the failure of Zimbabwe’s program to benefit most
of the rural poor. In South Africa, the collapse of the Apartheid regime and the transi-
tion to democracy in 1994 brought with it high expectations among the indigenous
majority for restitution in the form of land. These expectations were fueled by events
in Zimbabwe. Yet, in contrast to that example, the government of South Africa has
taken a more cautious approach to land reform. A desire to avoid the economic chaos
that befell Zimbabwe helps explain this caution. After its election in 1994, the govern-
ment of the African National Congress announced plans to redistribute 30 percent of
commercial farmland to blacks by 2014; yet as of 2010, progress was limited to only
6 percent, and tensions continued to surround this issue. Redistributive land reform
is also a key issue in many postconflict settings. Mozambique and Liberia, after long
periods of civil war, face serious challenges of resettling large displaced populations
on land since occupied by others. Land reform has also been a central issue in South
America, where indigenous Indian minorities have long suffered discrimination. In

Bolivia, for example, the government planned to redistribute 400,000 acres of land in
2011, a substantial increase over the 2010 level.

THE WORLD FOOD CRISIS OF 2005-08

During the years 2005-08, the world suffered its most severe food crisis since the early
1970s. The key indicator of this crisis was the rapid increase in the prices of range

of basic foods. As Figure 17-12 shows, the prices of rice, maize, and wheat increased
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FIGURE 17-12 Trends in the Nominal Prices of Cereals and Oil, January 2003 to
May 2009

Source: Headey, D., S. Malaiyandi, and S. Fan. 2009. “Navigating the Perfect Storm: Reflections on
the Food, Energy, and Financial Crises.” IFPRI Discussion Paper 00889, Figure 1. Washington, DC:
International Food Policy Research Institute.

dramatically between early 2007 and mid-2008, following more gradual increases
beginning in 2004. The price of maize showed the least increase, yet still reached a

level by June 2008 that was two and a half times greater than it had been just two
The run up in wheat prices was even more Severe, but both were out-
of rice during 2007-08. From October 2007 to April

ed (increasing from $335 to over $1,000 per ton).

years earlier.

paced by the skyrocketing price
2008, the world price of rice trip]

CAUSES OF THE CRISIS

Explanations for the crisis include a wide rangﬂl ﬂf_ possibilities and are the subject
of continuing debate. The list of potential cu_lprlls mcluc?es both suli,ply shocks al:x q
demand shocks: growth in demand from China and India, speculation on ﬁnaflt:-ml
markets, hoarding and export restrictions, weather S'h{.f)CkS, .?ECTEHSE: pl;}(l‘ucnmtyl
low interest rates, a depreciation of the U.S. d:ﬂllal‘. IlSlﬂg.t?l prices, declining fﬂiod
stockpiles, and demand for biofuels.? There 1S no definitive consensus regarding

th ; ‘butions of these pntential causes. Notably, some of these potential
e relative contribu 0 all commodities (such as the effect of oil price increases and
causes are common

auses are commodity-specifj
llar), whereas other C pecific
the depreciation of the U->- do

(such as supply shocks and the effect of biofuels demand).

Anatomy of a Crisis: The causes and Consequences of Syr 8ing Food
“Ana

g 2008), 375-91.

" nd S. Fa
See D. Headey a s ool

Prices,” Agricultural Fconomics
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Among these causes of the world food crisis, the most hotly debated has beg,,

the effect of demand for biofuels, which has increased rapidly since 2003 (in part gy
to subsidies by the U.S. government and related demand—stimulanflg policies), Th;q
development was particularly important for corn prices. By 2007, biofuels consumegq
25 percent of the U.S. corn crop. Economists Derek Heade}'r and ?henggen Fan cop,.
clude that among the widely varying estimates, the best estimate is that 60 to 70 pe,.
cent of the increase in corn prices was explained by the diversion of corn for biofuelg
production. Other studies attribute a much smaller role to biofuels in explaining
the increase in corn prices. That debate illustrates two important considerationg
that complicate analysis of the food crisis. One is that although the prices of a wide

range of commodities increased, the causes of these Increases differed across spe-.
cific commodities. (Rice, for example, has not been widely used in biofuels produc-
tion.) A second point that arises in considering the impact of biofuels demand is the
need to consider interactions between crops. In the case of biofuels, the increased
demand for corn is thought to have explained up to 40 percent of the increase in soy-
bean prices. What’s the connection? The 23 percent increase in acreage in the United
States devoted to corn came at the expense of a 16 percent reduction in soybean
acreage in 2007. In addition, to the extent that consumers substitute between staple
gains, increased corn prices have contributed to increased demand for wheat and
rice, adding to price increases for those commodities.

The explanation for the tripling of world rice prices relates more to the com-
bustible mixture of distortionary trade interventions and panic buying. Historically,
world rice markets are thin compared with those for other grains. That is, only 5 to
7 percent of global rice production is traded internationally (compared with 20 per-
cent of wheat). This makes world rice prices relatively volatile. In addition, global rice
exports are dominated by a small number of countries: Thailand, India, Vietnam,
and Pakistan alone account for about 70 percent of global rice exports. So conditions
in the world rice market were ripe for an implosion in November 2007, when India
reacted to rising rice prices by banning exports. India’s ban on rice exports set off a
chain reaction in world rice markets. Importing nations, the Philippines in particular,
accelerated their import orders, fearing further price increases. These orders, them-
selves, helped drive up prices, in response to which Vietnam, China, Cambodia, and
Egypt also intervened to restrict rice exports. Figure 17-13 places these and related
events on a chart of world rice prices.”

Commodity-specific factors also affected world wheat prices. In this case, the
main culprit was a weather-induced supply shock. Australia, one of the world’s lead-
ing exporters of wheat, suffered its worst drought in a thousand years in 2006, cu

“D. Headey, S. Malaiyandi, and S. Fan, “Navigating the Perfect Storm: Reflections on the Food, Energy
and Financial Crises,” Discussion Paper No. 00889, International food Policy Research Institute, Washing-
ton, DC, August 2009. For a comprehensive review of the rice crisis, see D. Dawe, ed., The Rice Crisis: Mar
kets, Policies and Food Security (London: Earthscan, 2010).
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FIGURE 17-13

mt, metric tons.

Source: Headey, D., S. Malaiyandi, and S. Fan. 2009. “Navigating the Perfect Storm: Reflections on
the Food, Energy, and Financial Crises” IFPRI Discussion Paper 00889, Figure 2. Washington, DC:
International Food Policy Research Institute.

Events in World Rice Market

ting in half that country’s wheat exports. That year’s harvestin other major producing
countries, including the United States, Russia, and Ukraine, were also smaller than

usuaAL more general factor was the price of :?il. The price ﬂi oil S‘t”fge‘d Just i'; advance
of the prices of wheat, maize, and rice. Oil prices lare rebizzl; T;;E:f:aa;iiasmi
For instance, chemical fertilizers are lflTQEIY peuo eu;;. - hip i 0ﬂ' vl mf;}s

. n gasoline Of diesel .fuel. In aadition, g , e
farm machinery runs O orting agrjcultural output, both within and between
increased the cost 02 ;zaen:ll: . teraction effect with other potential causes of the cri-
countries. Here toow

: »n becomes mMOre profitable when oil prices are high. In addi-
sis: biofuels productio” - espond to price inCreases in a range of commodities by
g — B ral:':ns into the market was severely constrained by the
releasing stockpiles lUf t?;::if _eserves at that time. Ironically, one cause of the low
historically low levels O

. o in prices before the crisis.
| rves was the secular decline 1n ptt
evels of grain rese

CONSEQUENCES OF THE CRISIS

{ crisis of 2005-08 are even more difficult to sort
d foo o welfare of poor households, the causal

The uc
conseq » shocks 1O household welfare is long and

out. While our ultimateé ©

Is pl'iC
; - bal ceréd
chain running from globz
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: macroeconomic and microecononﬁc
complex. Headey and Fan distinguish b.em'reeﬂ entail such considerations g the
links in that chain. The macroeclt;).llllom[l:; il;el;aigzsexchange rafes between the loca]
size of a country’s food import bill, C : s %
currency of an ;z'nporting country and the U.S. ldcvll:.ar (thfff?f Cl;?en:zcﬁla:l:i: Inter.
national grain prices are quoted), and countries stocks 0 (;11' gl'cli e thi S€rves
(the funds used for imports). These considerations generally IE }f e sxtem t,o
which governments of food importing countries may beiable to bulter .EIT Un'festlc
consumers (poor consumers especially) from rising prices of food Ofl INnternationg]
markets. For instance, the price in local currency (say, in pesos) of an imported cop,.
modity such as wheat is equal to the world price in dollars times the exc-hange rate
(in pesos per dollar) for the local currency. So if the world price of wheat in U.S, .
lars increases at the same time that the peso appreciates against the dollar (that i,
if the peso-dollar exchange rate changes such that a peso purchases more dollars,
resulting in a “lower” exchange rate indicating fewer pesos per dollar), then some of
the increase in world wheat prices will be absorbed by this exchange rate movement
and not passed along to domestic (local currency-denominated) food prices. Over
the period 2003-07 countries’ experiences in this regard varied widely.

Yet the welfare impacts also depend on a set of microeconomic factors that
come into play once world market events have been translated into domestic food

prices of foods may motivate consumers
to substitute among commodities (in favor of those that have become relatively

cheaper). Opportunities for substitution away from suddenly more expensive com-

ficome. In particular, the effect of ris-
S on whether the household is a net

ing food prices on household welfare depend
buyer or net seller of food (as discussed earlier)

Estimates of the welfare impact of the world food crisis have also varied widely.

eIty (even rural poverty) tends to increase

(eSpeclally the poor) are net buyers of food

‘ ‘ relatively poor, have benefited). While
countries varied widely in the Impact of the food Crisis on poverty, effects also varied
widely within individual countries. Economists Maros Ivanic anél Will Martin con-
cluded that on average (over the nine COuntries they studied) poverty rates increased
by 4.5 Percentage points in the short run.» ijecting this result to all low-income
countries, they suggest that the food Crisis could haye increased the global poverty
head count by 105 million. Their estimate is .

thus substantially hi tof the
| e y higher than tha
Food and Agricultural Organization, which foung that the foudgcrisis increased the

“M. Ivanic and W. Martin, “Implicat;
' ) gher Globa] - : - Income
Countries,” Agricultura Economics 29 ferimnm! aanay . 00d Prices faor Paverto in T.ow
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overty head count by 40 mij;
. y #) 'miflion. These examples demonstrate both the variation

in estimates of the magnitude .
of the im
food crisis hurt the poor. pact and the broad consensus that the world

SUMMARY

. *:r;?;zg;::;if:;t:;:;;; distinguish a.agriculture from otl:ner secta_rs ina
; y. These unique features of agriculture include
its large share of GDP and employment, several technical characteristics
of the agricultural production function, that much of the sector’s output
iS diremzly consumed by its producers, and agriculture’s role as a resource
reservoir.

 Farms and farmers in developing countries differ widely from one
another, both within and between countries. These differences include
wide variations in farm size, technology, environmental conditions, crop
mix, and degree of integration in markets. Nonetheless, it1s possible to
characterize traditional agriculture at a broad level of generalization as

consisting of small-scale family farms producing food primarily for their

own consumption, using traditional crop varieties and techniques and few

purchased inputs, with low levels of productivity.
« Agricultural systems can take a variety of forms, with the major types being

systems of shifting cultivation, pastoral nomadism, and settled agriculture.
Most of the progress made in promoting agricultural development in recent
decades has concentrated on systems of settled agriculture.

« Growth in agricultural productivity (commonly defined as the level
of output per unit of land) is a central component of agricultural

development. The growth rate of yields for cereal crops has been
consistently high in East Asia, but quite low in sub-Saharan Africa (with the

performance of other developing regions ranging between these extremes).

« Productivity growthin agriculture may be constrained by a variety of
factors, including a lack of improved technology, unfavorable economic

incentives, and poor-quality instltutmns:. '
« The green revolution produced new agricultural technologies and

contributed signiﬁcantly to agricultural productivity growth in Asia and

ri
Latin America The benefits to farmers in sub-Saharan Africa have been

more limited. : aat _
. Government policies that influence food prices play a critical role in
S for farmers as they decide what to produce, how

. sncentives : ;
shaping the InC produce. Meeting the goal of increasing

to
it, and how much . iy :
to pm(;luce llt.utpm nd produ ctivity requires positive incentives for
agricultural O
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farmers, typically in the form of higher food prices. Yet government efforts

toward that end may be severely constrained by the negative impact of high

food prices on poor consumers, many of whom may be at severe risk of
undernutrition and hunger.

» Institutions governing land rights are of particular importance in shaping
incentives and opportunities for farmers. Secure tenure arrangements
encourage both greater levels of effort in current farm production and
greater levels of investment in conserving soil resources for future
production. Efforts to improve tenure security through land reform are
often appealing in theory, but difficult to implement.



