uring the years 2006 through 2008 the world experienced its worst food crisis
since the early 1970s. Over that period, the price of corn on world markets
nearly tripled, followed closely by the prices of other basic cereals. During
the six months from October 2007 to April 2008 the world price of rice tripled,
increasing from $335 to over $1,000 per ton. The results were immediate and some-
times violent. Food riots broke out in Bangladesh, Burkina Faso, Cameroon, Egypt,
Haiti, Mozambique, and Senegal. A report from Cairo, Egypt, by Al Jazeera on March 13,
2008, recounted, “thousands of people have resorted to violence due to shortages of
basic food commodities and rising food prices. At least 10 people have died. .. in
riots that erupted at government subsidized bakeries.” A few weeks later, on April 18,
the New York Times reported from Port-au-Prince, Haiti, that, “Hunger bashed' in
the front gate of Haiti’s presidential palace. Hunger poured onto the! stre'ets, bL.m.'ung
tires and taking on soldiers and the police. Hunger sent the country’s prime Ill:_mlster
packing. Haiti’s hunger, that burns in the belly th‘at SO I{lany here feel, has ' l:ajcume
fiercer than ever in recent days as global food prices Slfflf'ﬂl out of ff’.ﬂﬂhr Spiking as
much as 45 percent since the end of 2006 and turning Haltilan staples like beans, corfjl,

fon i ” Grain prices fell in late 2008, but once again
and rice into closely guarded treasures

rose steeply in 2010-11.
When food prices rise dramatically,

0
tries and the welfare of the poor? If r?]?nty have occurred in recent years? Some may
. . d
from the kinds of food price increases

nefi ' uantities; most poor h -
bene f they p oduce and sell food in sufficient quantities; yet, st tﬂ ouse
he o ; 2 most poor countries are ne importers
Id - t consSumers of food. Similarly, st poor countries p

Olds are net CO

what does this imply for developing coun-
f the poor are farmers, do they benefit

083
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d. Increases in world food prices may be quite harmful. According to the Fooq
n (FAO) of the United Nations, high food prices in 200g
pushed an additional 40 million people into hunger, raising the tutaﬁl to an estimated
963 million. In addition, the FAO estimates that the food import bill for developing
countries increased by nearly 75 percent in 2008 as a consequence of the food price

k.! The implications of such events for developing countries are complex and
questions about the role of agriculture in both economic growth and

of foo
and Agricultural Organizatio

shoc
raise central

poverty alleviation.
Agriculture has substantial implications at both the macroeconomic and micro-

economic levels in most developing countries. Among countries categorized by the
World Bank as low income, agriculture accounted for 25 percent of the gross domes-
tic product (GDP) in 2008, making it the largest single sector in many countries. In
addition, over 70 percent of the population of these low-income countries lived in
rural areas. Even though not all rural households earn their primary income through
farming, the simple observation that nearly three-quarters of the population of low-
income countries was sharing one-quarter of the income suggests that poverty in the
poorest countries tends to be disproportionately concentrated in rural areas. The
large size of the agriculture sector, both in its share of GDP and employment, along
with the likely concentration of poverty in rural areas, points to the unique opportuni-
ties that agricultural development provides. This chapter addresses the role of agri-
culture in economic growth and poverty alleviation; Chapter 17 looks more closely
at the specific policies and institutions that governments can use to maximize those

contributions.

J'M_'*"J-I—'—H—'.- e P

i UNIQUE CHARACTERISTICS OF THE
b AGRICULTURAL SECTOR

Economists Peter Timmer, Walter Falcon, and Scott Pearson identified five charac-
teristics of the agriculture sector that distinguish it from other sectors of most devel-
oping economies: the agricultural sector’s share of GDP, the agricultural sector’s
share of the labor force, special characteristics of the agricultural production func-
tion, that much of the agricultural sector’s output is directly consumed by its produc-
ers, and agriculture’s role as a resource reservoir:2

Agriculture is a dominant sector in many of the world’s poorest countries.
Table 16-1a summarizes trends in the agricultural share of GDP for major areas of

. 'FAD: F’rﬂp Prospects and Food Situation, 2008, Www.faﬂ.mg,fgiews /, and A. Mittal. “The 2008 Food
Price Crisis: Rethinking Food Security Policies,” G-24 Discussion Paper No. 56, United Nz;tinns Conference
on Trade and Development (UNCTAD), Geneva, June 2009 ?

‘Peter Timmer, Walter Falcon, and Scott Pearson, Food Polj

- A ] : . kins
University Press, for the World Bank, 1983). €y Analysis (Baltimore, MD: Johns Hop
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K{ABLE 16-1 The Share of Agri { \
ic
griculture in GDP and Rural Population Share
' 1965-75 1976-85 1986-95 1996-2008

(a) Share of agriculture in GDP (%)
East Asia and Pacific 353
Latin America and Caribbean 13l3 fiz 2:'8 1:‘:

: - : 9 :
Souihasia 41.3 34.0 28.9 22.3
Sub-Saharan Africa 20.4 ; ; '
High-income countries 5'? 12? 12? 1;? ;
(b) Rural population share (%)
East Asia and Pacific

_ 81.1 ,
Latin America and Caribbean 425 ;2 g Zg? 2;:
South Asia | 81.1 77.8 75.0 72.2
Sub-Saharan Africa 80.4 76.1 71.6 66.4
High-income countries 33.1 29:4 25'5 23.?
GDP, gross domestic product.

Cuurce: World Bank, “World Development Indicators,” http://databank.worldbank.org. /

the developing world since 1965. While it is clear that agriculture plays an important
role in generating national income, it is also clear that the magnitude of that role has
trended downward over time (an observation pursued in greater depth in the follow-
ing section). Nonetheless, the challenge of accelerating economic growth becomes
much more difficult if a large sector such as agriculture is left to lag behind the rest of

the economy.
Table 16-1b demonstrates the even greater share of each region’s population that

ellers are farmers, and many farmers earn at least
some of their income outside of farming. Yet, most nonfarm rural activities depend
substantially on the existence of a vibrant agricultural sector. Agriculture also plays a
substantial role in the consumption side of the economy. It is common among poor
households in developing countries for food expenditures to make up 50 to 70 per-

cent of total household expenditures.
The agricultural sector is also distinguished from other sectors by both the sheer

number of participants and by the degree of decentralization of thﬂs:e*participfmt?_
A farming sector may consist of hundreds of thousands, or even n-*ullmns, of 1m%1-
vidual production units, all operating independently, yet all allﬂcatmg. resources in
- response to the same broad set of incentives created by ngEI‘}’lmEnt policy. § 5=
Key characteristics of the agricultural production f.unctmn are also dlS?lnEtWE‘
These features include seasonality, geographic dispersion, .the S?UICES of rlisle:', and
the sources of technical change. Agricultural production 18 umqt;el;r Senst:twe-m
seasonality. Most countries have distinct growing seasnnis, Esufaf“y :ru’led yfram-
fall patterns. From an economic point of view, we can think 0 armn : usle GHJS-E:
sonality as cost minimization (for example, 1t ;s much cheaper to use natural sunlight

lives in rural areas. Not all rural dw
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than to use electric grow lights). Yet, with the reliance on seasonality also comes strict
an to

: he timing of operations. Late planting, for instance, might substap,.
requirements for the 8 tural erowin ;
ili ke advantage of the best na g g condi-
tially reduce yields by failing to ta :
: i ' d bv seasonality may lead to labor shortages
tions. Strict timing requirements imposed Dy _
‘ ‘ d harvesting, despite widespread rural under-
at critical times, such as planting and ha , A
employment at other times of the year. If inputs such as see re g n;t
available at the right time, they may become useless. These CﬂflSl e . ' P llfS the
fact that agriculture is highly geographically dispersed due to 1ts u‘mque use t‘i sur-
face area as an input to production, underscore the need for efficient marketing of
both inputs and outputs as a critical ingredient for agricultural development (a point
discussed in more detail in Chapter 17). | ‘
Risk and uncertainty also affect production in ways that are unique to agricul-
ture. The primary sources of risk for farmers are prices and weather. While it is true
that all productive sectors must worry about the price of their output, agricultural
prices tend to be particularly variable, both within and across seasons. Farmers are
confronted with challenging forms of price risk, as they must commit resources (and
potentially take on debt) at the time of planting despite not knowing the price they
will receive for their output until months later, when they harvest their crops. This
uncertainty about prices is related to weather being an additional source of risk that
is unique to agriculture. Most poor farmers (especially outside of Asia) do not have
access to modern irrigation systems and thus depend on rainfall. In sub-Saharan
Africa only 4 percent of cropland is irrigated and in drought-prone regions, such as
Africa’s Sahel, weather-related risk is substantial. Too much rain can also be cata-
strophic, as the destruction of nearly one-fifth of Pakistan’s cultivable area by the
monsoon floods of 2010 demonstrated.

Productivity growth is essential for sustained agricultural development and is
a critical component of overall economic development. In the
agricultural productivity is driven by

long run, growth in

. technical change. Creating and disseminating
technical change in agriculture is a special challenge for policy makers. The diver-

sity and complexity of agricultural production systems around the developing world
Tnake agricultural technologies highly context specific. A wheat variety that thrives
in the Pakistani Punjab may fail miserably in Argentina. Thus substantial effort and
resources are required not only to create agricultural technologies but also to adapt

them !:n partictllar agroecological settings. The highly atomized and dispersed nature
of agriculture in most countries then presents additional chall

Ing new technologies, the impact of which are pj] if
farmers.

enges for disseminat-
they are not widely adopted by -

Agriculture is also unique in that

Producers in : .
large share of their own output. This develnpmg PRRLILEeE CONEUIIEE

highli ; i g :
within agricultural households, Produ 3 rfrr complexity of decision maklll_g

cably linked. Households must consid
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c}-ﬁlirz;t;f;hii VEISUS putting them to work (either on the family’s own farm or as
E:Esehnlds, or). Such decisions may have large impacts on the welfare of poor

Finally, agrlcu%ture differs from other sectors in having traditionally been seen
largely as Eil reservoir of inexpensive resources (principally labor and capital) available
for extrf:{ctlﬂn and use in modern industry and services. In many cases, this perspec-
tive jusnﬁed.the neglect of agriculture by policy makers, as agriculture :..vas perceived
to be a traditional, low-productivity sector with little to contribute to industrializa-
tion. Although later approaches have challenged this view of agriculture’s role in eco-
nomic growth, as economies grow, agriculture tends to account for a declining share
of both GDP and employment. This robust empirical regularity is part of the broader
concept called structural transformation.

~ STRUCTURAL TRANSFORMATION

Structural transformation refers to the systematic changes in sector proportions as
economies grow. Initially, at low levels of income, agriculture dominates both as a
share of GDP and as a share of employment. As economies transition toward mid-
dle levels of income per capita, agriculture accounts for a smaller share of both GDP
and employment (replaced by industry and services). This pattern is a central feature
of economic development and both a cause and an effect of economic growth. In
advanced economies, the farming population accounts for a negligible share of the
total population. As Timmer observes, “there are more lawyers in the United States
than farmers, more dry cleaning establishments than farms.”” The relative decline of
agriculture and rise of industry and services that characterize structural transforma-
al characteristic——namely, a substantial migration of labor from
the rural to the urban economy. Finally, structural transformation is also character-
ized by a demographic transition (discussed in Chapter 7) in which the high birth
and death rates of traditional societies are replaced by low birth and death rates (as
health conditions improve with income growth). ;
From the perspective of the demand side of the economy, this process of struc-
tural transformation is driven by Engel’s law, the observation by nineteenth-century
. of income spent on food declines as
statistician Ernst Engel that the proportion .
. . -+ of food is positive, but less than 1). This
income rises (that is, the income elasticity Seat _
. , the demand for food, resulting in the decline of
implies that income grows faster than

agriculture as a share of national income.

tion imply an addition

= tructural Transformation in Historical Perspec-

: - Th
Agriculture pC, October 30, 2007, p. 5.

3C. . 0 Dl‘ld ‘ﬂﬂ]ﬂut ’
Peter Timmer, “A W o Institute, Washingtor

tive Wendt Lecture, American Enterpris
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Structural transformation is an empirically robust Phez‘:’me‘nﬂﬁ- Fllgll;e 16-1
shows the (smoothed) patterns of rural population shares and agricultura] g ares of
GDP by region as a function of income per capita. (The same. pe;tte?s (eilre appam}t
in Table 16-1, which includes the average levels of these varila.b es by becade.) It is
clear from Figure 16-1 that there is a persistent, thti)ugh declll}lng, gapﬂ etr.n,re},-len the
rural population share and the share of agriculture 1{1 GDP. This gap reflects the per-
sistent, though declining, concentration of poverty in the rural economy. However,
as the gap falls, labor productivity and wages across sectors ter}d to con"f.rerge, _The
data in Table 16-1 show that significant gaps remain, on average, in the major regions
of the developing world. Among those regions, only Latin America has approached
low levels (and convergence) of rural population share and agricultural share of Gpp
that characterize the advanced economies. The particular path followed by any given

country will vary from thege norms, depending on local circumstances. Yet, the broad
pattern is remarkably robust.

growth by looking more closely a ion. History
reflects that structural transformati i :

first phase begins with an increase i
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tivity). This risi
productivity). This rising level of Output per worker creates a surplus in the rural econ-

omy. The second Phiﬂse of the structural transformation consists of the transfer of that
surplus from the agricultural to the nonagricultural

: . sector. This transfer can be imple-
mented either directly (through taxation) or

o . _ indirectly (through other forms of gov-
emnment intervention). This process of resource transfer s facilitated by the increasing

integration of agricultural and nonagricultural factors and product market linkages,
with intersectoral trade and labor migration being supported by improved infrastruc-
ture. The progressive integration of the agricultural and nonagricultural sectors is the
third phase of structural transformation. Finally, the fourth phase occurs when the
agricultural sector is fully integrated into the macroeconomy, at which point much of
the economic distinctiveness of agriculture will have faded. This is the situation that
we currently observe in the advanced economies, where agriculture and nonagricul-
ture operate in essentially the same labor and capital markets.

The concentration of poverty in rural areas that it is implied by the gap between
rural employment shares and agriculture’s share in GDP also implies that average
labor productivity tends to be higher in nonagricultural sectors. Indeed, it may be rea-
sonable to believe that poverty is concentrated in rural areas because the level of agri-
cultural productivity is lower than the level of productivity in nonagriculture. Williams
College economist Douglas Gollin calculated the ratio of nonagricultural output per
worker to agricultural output per worker in 1999-2000 for a number of countries.’ His
results are summarized in Table 16-2. Gollin’s calculations confirm that average labor
productivity is substantially higher in nonagricultural sectors than in agriculture. In
general, the ratio of average labor productivity in nonagriculture relative to agriculture
is on the order of 2.5 to 7. Countries in this range include Brazil, Cote d'Ivoire, Ghana,
Indonesia, Mexico, and Pakistan. Yet, for more than a few countries, such as Burkina
Faso, Burundi, China, and Thailand, this ratio is greater than 10.

If average labor productivity is often substantially higher in nonagriculture than
in agriculture, then the process of structural transformation in which labor flows
from agriculture to nonagriculture creates a potentially important source of eco-
nomic growth. We can think of part of the benefit of structural transformation as
arising from the transfer of labor from relatively low-productivity to relatively high-
productivity employment. Columns 3 to 5 of Table 16-2 present Gollin’s calculation

of the contributions of sectoral shifts of labor to growth in total output per worker
average output per worker in nonagriculture in

for selected countries.t In China,

d Economic Growth,” in Prabhu Pingali and Robert

5 in. “Aori 1 Productivity an
Douglas Gollin, “Agricultura vol. 4 (Amsterdam: Elsevier, 2010).

Evenson, eds., Handbook of Agricultural Economics, _
‘Gollin calculates the contribution of gectoral reallocation of labor to growth in aggregate output per

worker as a residual. This residual is the growth in ”'*'tp“t_per otker st %S nnt‘ex?latnle 1 l;y adding- e
Separate contributions to growth in output pet worker ::‘mfung from glrnwtil IE;IE;::;HE anmn:magrhmul-
tural output per worker. Accurate accounting forthese d-lsnnct WY mtn “"the wei Ete:ies ¢ E;-c ffi 92
tors’ contribution be weighted by the share of GDP coming frm:n each sec Dr.then " EiEfEIE;l:m{E] i -Erfl?t
from the actual growth in aggregate output per worker for a gwerf cuur;llt;}l:;m e secmr:m: 1S, E;
residual) provides an estimate of the contribution of the reallncatmnin o ;jh tlYIi‘lE 0
Calculation is thus quite similar in its approach to the growth accounting analysis p apter 4.
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e
—

_ :oid iculture, and Nonagriculture (1999.\
_9 Ratio of Sectoral Labor Productivity, Agricu M
i 2000) and the Contribution of Sectoral Labor Shifts to Growth (1960-2000)

NONAGRICULTURAL
QUTPUT TO

AGRICULTURAL A AR L g
COUNTRY OUTPUT* GROWTH RATE!  AGRICULTURE  NONAGRICULTURE  SECTORAL SHIFTS
Burundi 13.91 0.005 —-0.011 0 0.016
Mexico 6.28 0.01 —0.001 —0.002 0.013
Burkina Faso 29.07 0.013 0.002 0.006 0.006
Cébte d'lvoire 3.03 0.014 0.004 0 0.01
Brazil 3.37 0.017 0.002 —0.005 0.021
Ghana 2.43 0.025 0.014 0.007 0.004
Indonesia 5.07 0.028 0.001 —0.001 0.027
Pakistan 2.54 0.03 0.007 0.005 0.018
Thailand 13.07 0.043 0.004 0.007 0.032
China 11.25 0.053 0.014 -0.015 0.054

*Ratio of nonagricultural output per worker to agricultural output per worker.
'Output per worker

Source: Douglas Gollin, “Agricultural Productivity and Economic Growth? in Prabhu Pingali and Robert Evenson,
eds., Handbook of Agricultural Economics, vol. 4, (Amsterdam: Elsevier, 2010), tables 4 and 5. /

agricultural to nonagricultural

employment. In Thailand, the labor productivity ratio was over 13. In that case
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1909 2000 was more than 11 imes greatet than average output per worker in agri.
yutput per worker from 1960 to 2000 grew al 5.3 percent per year, **“*‘"”ﬂll}.
{ workers from agricultural to nonagriculyyy,,

a

the labor pmtluﬁivlrg.- ratio was over 13. In thyg e
growth in output per worker during th foy :
labor. Intersectoral labor shifts account r
put per worker in Thailand. d

cultare (
all of which was explained by shifis ©

emplovment. In Thailand,
3.2 percent of the country’s 4.3 percent
decades was explained by sectoral shifts of
for about three-quarters of the growth of out

Our awareness of the structural transformation cOmMes from historical Obsery,.
tion. Yet, the notion of economies consisting of two sectors (agricultural and Nonag.
ricultural, traditional and modern, etc.) and the understanding of developmeng 4 ;
process centered around the transfer of labor (and capital and ﬂllhff resources) o,
agriculture to nonagriculture is firmly grounded in the theoretical tradition of yy,,_

sector (or dualistic) growth models.

TWO0-SECTOR MODELS OF DEVELOPMENT

presented in Chapter 4, have the great advay,.

duction in different sectors such as agy;.
the allocation of capitg)

Although single-sector growth models,
tage of simplicity, they do not explore pro
culture, industry, or services (such as banking or tourism);




