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PREFACE 

The International Center for Economic Growth is pleased to publish this 
mongraph by Gustav Ranis, Frances Stewart, and Edna Angeles-Reyes as 
the first in our series o sector studies, which focus on specific policy aieas 
either in individual countries or in comparison across countries. 

The authors examine linkages between the agricultural and nonagricul
tural sectors in the Philippine:;. They integrate micro and macro ap
proaches to the issue of how these linkages influtcnce overall development 
and find that both high geographic concentration of devclcpment and high 
industrial concentration are related to weak rural linkages. Both types of 
concentration are due to import substitution; lack of infrastructure in some 
areas; and inequality, which creates inappropriate demands for products 
that can only be imported or are capital intensive. 

These results, from which a number of important policy implications 
follow, have application to other developing countries as well. The au
thors suggest that policies must encourage greater geographic and sectoral 
balance in development, which will lead to a more interactive and mutu
ally reinforcing pattern of development throughout the economy. More 
specifically, the findings in this paper confirm that such widely recom
mended policies as export promotion and tax reform are beneficial, and 
show how some policies that favor one sector at the expense of anotmer 
can, in addition to encouraging inequality, slow the pace of growth in both 
industry and agriculture. 

Nicolds Ardito-Barletta 
General Director 

International Center for Economic Growth 
Panama City, Panama 
January 1990 
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Linkages in Developing Economies
 
A Philippine Study
 

Introduction 

Economists have long been interested in the relationship between agricul
tural and nonagricultural sectors in the early stages of a nation's develop
ment. A number of macroeconomic studies have looked at 
agricultural/nonagricultural interactions-or linkages, as we shall call 
them-with regard to savings, foreign exchange, labor and gcods markets, 
and in identifying the conditions necessary for balanced growth (Mellor 
1973). Numerous microeconomic studies have examined linkages be
tween agriculture and nonagriculture in particular locations (Fei, Ranis, 
and Stewart 1985). Nevertheless, the two approaches, macro and micro, 
have not been sufficiently integrated to yield a real understanding of a 
central issue: how agricultural/nonagricultural linkages influence the over
all pattern of a country's development. 

In this paper we argue that such integration is necessary to understand 
how linkages affect not only the growth of each sector taken separately, 
but also the aggregate growth rate, the spatial pattern of growth, and the 

The authors would like to acknowledge the contribution of Professor John C. H. Fei, the 
encouragement ofDr. Nurul Islam. the financial support of the FAO (Food and Agriculture 
Organization), as well as the collaboration of the Philippine Institute for Development 
Studies. 



RANIS, STEWART, AND ANGELES-REYES 

participation in growth of different socioeconomic and geographically 
dispersed groups. We argue specifically that the strength and quality of 
this dynamic interaction affects the regional pattern of development, the 
size and labor intensity of both agricultural and nonagricultural produc
tion, and hence the distribution of income. For these reasons, we believe 
linkages and the spatial dimension of development represent an impor
tant-ad, up to now, somewhat neglected-issue. Moreover, linkages 
also have important policy implications. Policies that promote such inter
actions, especially in the rural economy, not only improve the regional 
balance of development. but may also help accelerate overall growth in 
both agriculture and nonagriculture. 

In early phases of development, the agricultural sector supplies food to 
the rest of the economy, and as agricultural productivity rises, it releases 
labor to the nona,ricultural work force. The agricultural sector generally 
is also the principal earner of' forcign exchange, financing imports and 
providing savings to finance development. In turn, the industrial and 
service sectors supply the agricultural sector with modernizing and tech
nology inputs, essential infrastructure, and markets lbr agricultural prod
ucts. We examine these interactions between the agricultural and 
nonagricultural sectors. integratiig lmlacro andI micro approaches, with 
special emphasis on the spatial dimension of' development. Most of ouv 
empirical work derives from our study of the Philippines, but also draws 
on evidence from other Asian countries. Our conclusions have much 
wider application and are relevant to many other countries in the early and 
intermediate stages of development. Our interest is in elucidating the 
many connections between these sectors in order to identify both the 
conditions that lead to rapid and balanced growth and the policy frame
work in which linkages between the sectors that encourage that growth 
can be strengthened. 

In undertaking such a study. it is necessary to distinguish between 
linkages at different levels of geographic aggregation-that is at world, 
regional, national, provincial, and local levels. Macro analysis has been 
mainly concerned with national linkages and aggregates-for example 
how total production/surplus of' the agricultural sector affects the total 
levels of' output/investment in the nonagricultural sector. But the linkage 
effects with which we are especially concerned also relate to "lower" 
levels-especially those in rural areas. Such "rural linkages" involve tile 
interactions between agriculture and nonagriculture within the rural econ
omy. This study brings together the diverse elements in rural linkages, 
categorizes different types of linkage, and draws on relevant micro studies 
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of linkages and their effects, in order to improve our understanding efhow
linkages affect patterns of development, and to identify the policy impli
cations. 

The first section of this paper pre.sents an analytic categorization oflnkages, with a discussion of the nature and direction of causality be
tween linkages and sectoral and aggregate growth. Following this we
present empirical evidence: The second section focusses oi the magnilude
of nonagricultural income and employment in a number of Asian coun
tries, and the third presents some evidence on the significance of linkages
based on micro studies outside the Philippines, focusing separately on two
different directions of causality-how agricultural growth affects industry
and how industrial growth affects agricultural development. The fourth
section presents aggregate evidence lor the Philippines on the growth ofthe agricultural and nonagricultural sectors, development strategies, and
spatial developments. The fifth and sixth sections review and analyze
existing micro evidence on linkages in the Philippines. Here too we
categorize evidence by the two directions of causality noted above. Theseventh section presents the result!; of our own work on linkages fi'rom
industry to agriculture in the Bicol region of the Philippines. The final
section presents some analytical and policy conclusions. 

Important policy recommendations follow from our analysis. The overall theme is the need for balance-developingpolices that treat geo
graphical and economic sectors equally,more thus allowing a more
interactive and mutually reinforcing pattern of development. Our princi
pal policy recommendations include the need for: 

" increased equality in the distribution of'agricultural assets; 

" radical reform of import-substitution strategies, which pro
tect the production of elite products and create local 
monopolies; 

* reallocation of spending on infrastructure toward the rural 
areas; 

* revision of credit allocation schemes that favor investment in 
large-scale and capital-intensive industries; 

" tax reform in the direction of more progressive taxation of 
income and assets; 
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RANIS, STEWART, AND ANGELES-REYES 

" revision of taxes and tariffs (such as on electricity) that favor 

urban centers and discriminate against rural areas; and 

" decentralization of decisions on economic planning, the set

ting of infrastructural priorities, etc. 

Linkages: An Analytic Review 

There are many dimensions to the linkages between agriculture and 
at different stagesnonagriculture. Different aspects acquire prominence 

reasons why these relationships are ofof development. There are two 
paramount significance in the course of development. First, agricultural 

products and nonagricultural products are different in kind and cannot 

substitute for each other. Food is an essential comjonent or consumption 

in both sectors, while the industrial sector provides inputs for both sectors 

and is a part of both sectors' consumption. Nonagricultural products 

account for an increasing proportion of total consumption as household 

incomes rise and constitute an essential incentive for raising agricultural 

production. Second, the agricultural sector dominates the economy at an 

early stage of development in terms of both employment and output. The 

performance of the agricultural sector conditions aggregate development 

possibilities as a source of savings, foreign-exchange earnings, labor, and 

as a market for nonagricultural products. Industrialization represents, 

equally, an intrinsic part of development, feeding back on agriculture and 

increasing in importance as per capita incomes rise. 

Moreover, while nonsubstitution between the sectors remains, foreign 
to be converted intotrade increasingly permits industrial production 

agricultural consumption, and the agricultural sector ultimately becomes 

of lesser significance to the economy as a whole as countries develop and 

industrialize. Many of the major early linkage functions of the agricultural 

sector-savings, foreign exchange, markets-are later increasingly ful

filled by the industrial sector. While the aggregate significance of agricul

ture diminishes at later stages of development, the nature of linkages in 

earlier stages tends to determine the pattern of industrial and agricultural 

development, in terms of economic and spatial balance, choice of technol

ogy, employment, and the distribution of income. 

Strategies of development. The early stages of development may offer 

limited strategic options. All countries have to rely on their agricultural 
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(or mineral) sectors for foreign exchange to finance the early stages of 
import substituting industrialization. But later, a wider choice emerges. 
Countries have options with respect to trade, and with respect to internal 
devClJpment. Moreover. there are connections between the two. The 
strategic choices with respect both to internal developments and to inter
national trade affect the magnitude of linkages anti the spatial pattern of' 
economic development. 

Trade options have been thoroughly explored in the literature; in 
particular, a distinction has been drawn between an industrial strategy of' 
continued, or secondarlY, import substitution, and one of emphasis on 
laborintensive exports at the end of early, or primary, import substitution. 
Secondary import substitution involves expansion of industrial produc
tion into capital and intermediate goods production and into "elite" con
sumption. Both tend to involve rather capital-intensive production 
methods. Because of the continuc( protection required, this often means 
that the domestic teins of trade for the agricultural sector worsen. In 
contrast, a labor-,ntensive export strategy may be associated with im
proved domestic terms of trade lor cigricultUre and, because of the greater 
employment associated with the strategy. higher demand for agricultural 
products. 

On the internal side, the ma jor options consist of' a ha!anced growth 
strategy, in which agricultural and nonagricultural growth are mutually 
supportive and linkages are significant, or a more lopsided development 
in which industrialization becomes se.-suppouting,with limited links to 
the agricultural sector. The first option may constitute a "virtuous circle" 
type of' development pattern in which increased agricultural output is 
associated with patterns of' consumption lor nonagriculture involving 
labor-intensive technologies in both urban and rural areas. This leads to a 
mutually reinforcing growth in employment, incomes, and consumption 
in both sectors, with spatial dispersion in the pattern of industrialization. 
By contrast, industrialization involving expansion of the capital-intensive 
production of capital goods and elite consumption goods may occur with 
little interaction with the agricultural sector, and little regional dispersion 
of' industry. 

Some natural links exist be tween trade options and internal options. A 
sec01tdhi'' import substitution strategy involves reduced links between 
industry and agriculture. It tends, in the long run, to lead to problems both 
internally and externally. Internally, it isgenerally associated with enclave 
development, which narrowly concentrates the benefits of development 
vnd leads to inadequate employment opportunities, maldistribution of 
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FIGURE 1 Linkages and Dualism 
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income, and extensive poverty. Externally, it tends to require heavy
borrowing with subsequent debt problems. 

A balanced growth strategy is designed to avoid the internal "enclave" 
phenomenon by spreading participation in development widcly,more 
geographically, and across classes. Balanced growth can generate internal 
sources of savings ana markets, and therefore amore sclf-iliant form of 
development. However, to maximize its benefits, the strategy also re
quires that international trade make-efficient use of available opportuni
ties. An emphasis on export of labor-intensive commodities and of 
processei primary products is a natural adjunct to this strategy, since the 
linkages involved in these types of exports will reinforce the internal 
balan., ! growth linkages. 

An aggregatL operational perspective. In a closed C ,,;omy, relations 
between the agricultural and nonagricultural sectors may be shown as the 
interaction among two production and two household sectors (see Figure
1 ). Intersectoral linkages at this level of aggregation may be classified into 
four types: commodity exchange, finance, labor migration, and exchange 
of information and technoiogy. 

In interse:S 'IorUl commodiy am1 intersecioralcapital mnarket exchange, 
part of the total output of the agricultural sector A goes to the agricultural
households for self-consumption A, and a part is bought by nonagricul
tural households. This latter flow equals total agricultural surplus, or TAS. 
This, it is important to note, isa comModit* surplus (that is, the excess of' 
production of agricultUral commodities over consumption of agricultural
commodities in the agricultural sector) and is not equivalent to agricul
tural savings (or the excess of'agricultural production over total consump
tion of agricultural and nonagricultural commodities in the agricultural 
sector). 

Similarly, total output Q of' the nonagricultural sector is partly co
sumed by nonagricultural households Q,., while the rest of' the nonagri
cultural output takes tile form of' investment goods 1. agricultural and 
nonagricultural, or of' goods bought by the agricultural sector Q,. This 
component Qa is further divided into modern intermediate inputs fbr 
agriculture Qnj and consumer goods Ir agricultural households Q . 

The agricultural production sector males factor payments for land and 
labor Ya as well as payments for modern inputs Qm. The income received 
by agricultural households is either spent on consumption (A1 + Q.) or 
saved Sa, flowing into the finance sector. Similarly, for the nonagricultural
household sector, f'actor payments Y, are either consumed, (Q,, + TAS), 
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or saved S,. Together, Sa,+ Sn constitute the total savings funds of the 
economy that "finance" investment in a closed economy. 

In addition to commodity and financial flows, intersectoral labor 
movement occurs-that is, the reallocation, over time, of a portion of the 

agricultural labor force to the nonagricultural sector through the inter
sectoral labor market. Analysis of intersectoral linkages or interactions at 
the aggregate level focuses o:n the way these economic functions take 
place. 

A further linkage is the technology injormationleducation flow from 
nonagriculture to the agricultural sector, a flow which enhances agricul
tural productivity, both via the achievement of literacy (see Tang 1958) 
and the effects of agricultural research and (:evelopment (R&D) and 
extension (see Evenson and Kislev 1975). 

At an early stage of development, the size of the total agricultural sur
plus-that is, the exce~.s production of agricultural commodities over con
sumption of agricultural commodities withn the agricultural sector itself-is 
critical to the development of the whole economy, since the development of 
an agricultural surplus consitu.es an essential prerequisite for the growth of 
the nonagricultural economy. In a closed economy, this surplus is required to 
permit the teallocation of labor from agriculture to nonagriculture. In an open 
economy, there is a possibility of exporting from the nonagricultural sector, 
but the agricultural sector often provides the principal source of foreign 
exchange through the export ol commodities. 

The main determinant of the agricultural surplus is the level of agricul
'.rallabor productivity P. The surplus of vroduction over self-consump
tion is directly related to P,since the proportion of income spent on food 
declines as incomes per head rise. Consequently, the growth of agricul
tural productivity is a critical determinant of the development potential of 
nonagriculture and of the economy as awhole. 

Classification of rural linkages. Direct linkages may take the form of 
consumption linkages-that is, where incomes generated by activities in 
one sector lead to demand for output of another sector. These, clearly, may 
operate both from agriculture to nonagriculture, and conversely. Second, 
there are production linkages, which may be backward or forward. Back
ward production linkages occur where produciive activity in one sector 
requires inputs from another, for example, machinery or fertilizer. For
ward linkages occu. where production of a commodity provides supplies 
for productive activities in other sectors. Formally, the forward linkage of 
one sector may be regarded as the backward linkage of another-that is, 

8 
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Linkages in Developing Economies 

the use of domestically grown cotton in spinning represents a forward 
linkage from the point of view of agriculture and a backward linkage from 
the point of view of the textile industry. What is emphasized is in part a 
matter of which industry is the main focus of the study, and in part which 
sector is thought to be the initiating or causal agent of the linkage. 

The magnitude of agriculture to nonagriculture linkages depends on the 
level and type of agricultural production: they impose demands on the 
nonagricultural sector. Such demands may be met by local industries, by 
national i,-dustries, or by international industries, depending on the nature 
of demand arid the suppl,1 response at various levels. Clearly, the dynamic 
interaction between agriculture and nonagriculture within the rural econ
omy depends on how rural nonagriculture responds to these demands and, 
conversely, on the extent of leakages out of the local economy. Conse
quently, maxinizaLion of the stimulus to rural industry depends on maxi
mizing agricultural demands (by affeciing the level and type of 
agricultural output) and on minimizing leakages out of the rural economy. 

Linkages also operate in the opposite direction, that is from nonagricul
lure (henceforti also referred to as "industry") to agriculture. Broadly, 
these are of three types: demand related, consisting ol'demand for agricul
tural products by the industrial sector: supply related, consisting of the 
supply of items which will help pronote agricultural output: and motivation
related, dealing with the perception of' investment opportunities outside 
agriculture and the acquisition of nonagricultural incentive goods. 

Supply-related linkages include priva!ely supplied inputs (already dealt 
with above as backward linkages of the agricultural sector), publicly 
supplied goods and services such as electricity, roads, education, and 
extension, and a more amorphous set of' influences encompassing the 
development of a network for the exchange of information on both fornal 
and informal technology tr-nsfers-including appropriate technology 
(both processes and goods) and the expansion of modernizing influences 
wit!.-i the rural economy that tend to be associated with industry and 
urbanization. 

These various relationships together constitute what we niean by "rural 
linkage." There exists a two-way interaction between the sectors, both at 
a macro level and within the rural economy-that is, an increase in 
agricultural productivity generates demands on the nonagricultural sector, 
while growth in the latter sector in turn raises demand for the output of the 
agricultural sector. In addition, infornal technology information networks 
and modernizing influences increase with the development of nonagricul
tural activities in the rural economy. 
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Linkages themselves, therefore, represent one important factor affect
ing agricultural growth-not only because the nonagricultural sector 
supplies the essential nonlabor inputs, but also because it is the source of 
incentive goods for consumers and technology transfers. As noted, the 
size of the agricultural surplus, critical to the determination of the poten
tial growth of nonagriculture. largely depends on growth in agricultural 
productivity. 

The existence of this two-way interaction gives rise to a dual possibil
ity: a process of cumulative growth or a cycle of stagnation. The magni
tude of the potential growth-promoting processes, in other words, depends 
on the magnitude of the linkages in each direction. The next section 
considers some factors determining the magnitude of the linkages and of' 
their effects. 

Factors affecting the magnitude of rural linkages. Income distribution. 
Income distribution in the agricultural sector is related, among other 
factors, to asset distribution, a more equal distribution of land being
associated with a more equal distribution of' rents (or imputed rents) and 
also with a more labor-intensivc pattern of production and theretore larger
incomes from employment. For any given level of agricultural output,
income distribution in agriculture is important to the determination of the 
magnitude and nature of consumption linkages. In general, a more equal
distribution of income tends to be associated with a higher propensity to 
consume food and a lower propensity to consume nonfoods. A more equal
income distribution will also tend to be associatd with agreater propensity 
to consume goods produced locally in the rural economy, and to consume 
labor-intensive and "appropriate goods" from the rest of the economy.

Let s represent the marginal propensity to save out of' income; f to 
consume the unprocessed element in food;: locally produced nonfood 
items; t goods produced in the urban centers outside the local economy,
of which some are appropriate, labor-intensive items (t.) and some are 
more elite, capital-intensive g, ods (tK); and i the propensity to spend on 
goods imported from the rest of the world. Then I =s +f+ -+ 't,+ tA + 
i. Local consumption linkages will be stronger the higher-, and may also 
be positively related to,/"since extra consumption of local foods raises 
agricultural incomes further and also generally involves some local 
processing. National consumption linkages will be stronger the higher
+ tL + tK 

These propensities are affected by income distribution in agriculture. A 
more equal income distribution may be associated with a lower s, which 
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would tend to increase local consumption linkages, although it would
reduce TAS. But this could be offset by a tendency for a more equal
income distribution to be associated with a higherfJ More equal income
distribution is also likely to be associated with a higher _in relation to t
and i, and, within t,to a higher tl.in relation to t-. 

The net result obviously depends on the combined strength of these
effects. It seems likely that -will tend to rise (that is. local consumption
linkages will rise) and tj,will rise (that is. linkages with appropriate
labor-intensive goods produced nationally will rise) as income distribu
tion becomes more equal. But this is an area where more empirical 
evidence isneeded. 

The higher -and t,, the greater local and national employment oppor
tunities, respectively, while the additional employment gives rise to fur
ther linkage effects. If z and t,.rise, the wage-bill will rise, and
consequently the demand for food (along with the demand for nonfoods
produced locally and for appropriate consumption items produced else
where). The second-round effects therefore include an expansion of de
mand for these items. There isageneral presumption that locally produced
goods are more labor-intensive (and produced on a smaller scale) than 
goods produced centrally.

It follows that dynamic mutually reinforcing patterns of consumption
and production may occur. For example, suppose there is an increase in
agricultural output which is fairly equally distributed, in terms of extraincomes, among rural households. This would be associated with extra
demand for the products of rural industry, as well as for mass-produced
urban goods. The extra rural nonagricultural activity will further raiserural incomes and therefore consumption, while additional labor incomes
generated by the expansion of demand for mass-produced urban goods
will increase the demand for agricultural products. Hence, a virtuous
 
circle 
may develop of increasing demand and supply of agricultural
products, rural nonagricultural products, and mass produced appropriate
urban products. This would be associated with increased participation of
the underemployed in both production and consumption, and an improve
ment in the distribution of income. 

This viftuous circle can proceed only so long as it is not interrupted bysupply bottlenecks. One such potential bottleneck would be a limit on the
supply of food. This was noted earlier, in focusing on the existence and
expansion of T',.S. and therefore on the need to achieve sustained growth
in agricultural productivity for sustained balanced growth. Another poten
tial bottleneck that would limit the supply response would be limited 
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capacity in rural industries, perhaps caused by inadequate infrastructure 
and human capital. A third possible bottleneck would be caused by the 
limited supply response of the urban industrial sector. At a national level, 
a dynamic. balanced intel action can occur only in the presence of reason
ably good transport links between rural and urban areas, permitting the 
efficient movement of goods in each direction. A virtuous circle of the 
type described here does not need to be initiated in the agricultural sector. 
It could be initiated by an increase in industrial production, which would 
be associated with extra demand for agricultural products (for food and/or 
food processing) and extra demand for mass-produced, labor-irtensive 
commodities or it might be initiated by improvements in the quality of 
transport and conmmunications linking the sectors. 

In contrast to the process of dynamic interaction we have described, an 
increase in agricultural production that is associated with an initially 
heavily skewed distribution of' assets and income (tor example, one 
involving the additional payment of' rents to urban landlords and for 

industrial inputs, but no increase in payments to labor) would raise 
expenditures on elite consumer goods, tK, but would have little effect on 
the demand for agricultural products and appropriate rural, industrial, or 
mass-produced urban products. Consequently. any further dynamic inter
actions would be limited. Moreover, the extra industrial output associated 
x ith capital-intensive production, involving extra profits and some extra 
income for highly paid skilled workers, would involve much less extra 

demand for the agricultural sector or tor appropriate products produced 
either in the rural or urban areas. 

Asset aistriution aml backwtar linkages. 'he extent of backward 
linkages (quality and type of' demand for inputs of the agricultural sector) 
also partly depends onl the distribution of assets (and credit). More equal 
distribution of land tends to be associated with greater use of labor and less 
use of other purchased inputs, including capital. Consequently, more equal 
land distribution will tend to be associated with higher local consumption 
linkages, but lower backward linkages. However, the inputs that ire used 
by smaller farmers may involve a larger element of' local production than 
those of larger farners, so local backward linkages might be high. 

Cr' con psition. Crop composition is a further factor determining 
input use. with sone crops requiring more labor (and therefore leading to 
higher consumption linkages), while others use more capital or other 
inputs. Crop composition also affects the potential for forward linkages. 
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Crop composition itself depends on the local policy and resource environ
ment, domestic demand patterns, and the extent of export specialization. 
The development of labor-intensive crops and those suitable for local 
processing affects the potential for increasing consumption and forward 
linkages. 

"Silpply" factors. Linkages between agriculture and industry may be 
enhanced by the provisi3n of various facilities, including electricity, 
roads, R&D, and extension. Some of these can increase the strength of 
somc linkages and reduce that of others. For example, improved roads to 
major urban centers may increase the extent of national linkages but 
reduce local linkages, since it becomes easier for rural consumers to 
obtain their consumptiori from nazional centers and to have their produce 
processed centrally. Similarly, infornation about new technologies and 
new products may reduce the use of local goods. These infrastructural 
items are an important area lor government policies to promote rural 
linkages. 

Spatial dimensions of development. The spatial dimensions of develop
ment are of critical importance if economic growth is to extend throughout 
the population and the benefits of dynamic interaction between the two 
sectors are to be maximized. Yet this dimension is often neglected in 
focusing on economic aggregates. The issue of agricultural/nonagricul
tural linkages has an intrinsic spatial aspect because, by its nature, the 
agricultural sector is geographically dispersed. This section focusses on 
this spatial dimension, indicating the mutually positive effects that the 
agricultural and nc.iagricultural sectors may have on each other where 
there is close physical proximity between the two types of activities. 

Most less-developed countries inherited a colonial system (political 
and/or economic) which involved certain spatial aspects. A colonial eco
nomic system typically includes two distinct types of economic regions, 
an enclave region and a hinterland. The enclave region is formed by the 
linking of a hierarchy of urban centers through railways, roads, and rivers. 
As a rule, these enclaves represent those regions of the system which were 
initially most affluent because of' their well-developed irrigation and 
transport networks. For example, with respect to Bangkok in Thailand and 
Manila in the Philippines, a major harbor, linking the system with that of 
the rest of the world, constitutes the urban center of the highest hierarchy. 

Colonial economies were typically based on the export of a particular 
primary product (for example, fibers or minerals) produced in the enclave, 
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collected through the transport network, and exported through the major 
harbors to world markets. In return, the imports from the industrially 
advanced countries, consisting of manufactured consumption goods (for 
example, textiles) and producer goods, entered through the same harbors, 
and were distributed to the country's primary producers. At later stages of 
colonial development, foreign capital inflows supported the establishment 
of foreign-owned factories (for example, textile mills) and service estab
lishments (tor example, wholesale and retail distribution, warehousing, 
banks, etc.) to supply consumer goods. 

Two major weaknesses of the colonial economic system-which many 
developing comntries inherited on independence-were its extreme sensi
tivity to the external terms of trade and its compartmentalization. Typi
cally. the economy was divided spatially into two more-or-less 
tnintegrated parts-the enclave and the hinterland. The enclave was 
relatively advanccd, encompassing modern industries characterized by 
economies of scale, capital intensity, and the incorporation of modern 
science, in large urban centers. In contrast, small-scale industries and 
specialized handicrafts were located in the smaller urban centers of the 
hinterland, characterized by traditional technologies in terms both of the 
labor intensity of the processes and the product characteristics. 

There was also a sharp contrast from a cultural or attitudinal point of 
view. While the enclave was generlly characterized by a commercialized 
attitude, the hinterland region was olten more conservative in outlook. 
The traditional objectives of family and community survival and security 
were gradually converted, over years of colonialism, into more individu
alistic attitudes, characterized by a desire for new goods and asset accu
mulation. In summary, tile traditional hinterland had greater conmunitv 
orientation in contrast with tile relatively greater marketorientation of the 
enclave. When a country of this type began to try to attain modern growth 
(as occurred widely after 1950), actions by economists as well as govern
ment officials usually concentrated overwhelmingly on the enclave, 
where colonial-type profits continued to be made. While the enclave 
gradually changed its character from being largely raw materials-oriented 
to largely industry-oriented, the relative situation of the hinterland was 
often not profoundly affected. 

In such a context, there isa strong spatial aspect to linkages. The way 
to mobilize the traditional hinterland and involve it in development is to 
break the compartmentalization left by colonialism through economic 
interaction with the relatively advanced enclave. The spatial spread of the 
forces of modernization, from the point of view of technology, organiza
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tion, and attitudes, involves increased integration or linkage between the 
two regions as well as between the sectors, through which modern inputs,
attitudes, and organizational methods can be gradually transmitted from 
the "modern" sector of the enclave to the traditional hinterland. 

Skinner emphasized the spatial dimension of development and hypoth
esized that: 

* Economic development occurs within a specific locational 
matrix. There may be one or more such matrices in a partic
ular economy; 

These locational matrices are primarily industrial-urban in 
composition; as centers in which development occurs, they 
are not mainly located in rural farming areas, although some 
farming areas are situated more favorably than others in 
relation to such a center; and 

The existing economic organization works best at or near the 
center of a particular matrix of economic development and it 
also works best in those parts of agriculture which are situ
ated favorably in relation to such a center; and it works most 
satisfactorily in those parts of agriculture which are situated 
at the periphery of such a matrix (Skinner 1977, 147). 

The dualistic standard market and the local rural community. In the 
analysis that follows, a dual standard market is used to define a rural 
community (see Skinner Urban1977). and rural populations may be 
partitioned into a number of localized "market areas," each of which
 
contains a single urban center (with its urban population) and its share of
 
the rural popul: don.
 

At the center of a typical standard market area is an urban center with 
its spatial concentration of population. This urban population engages in 
nonagricultural production (for example, rural handicrafts, food process
ing, household production tZ goods], retail trade), while it also serves as 
the center of cducational and spiritual life (schools, recreation, religion) 
as well as political administration (justice, police, tax collection, and 
government services). The urban center is the focal point for contact 
among all the economic agents living within the standard market area,
including the more dispersed farmers. In the presence of a relatively
primitive means of transport and communication, the only way farmers 
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can communicate with members other than their own immediate family 
and neighbors is by going to these urban centers. 

It is now possible to add a spatial dimension to our account of intersectoral 
linkages. While agricultural production is carried out by the spatially dis
persed farmers. nonagricultural activities are partly carried out in the house
hold and partly in urban centers at different levels ol' the hierarchy. Dualistic 
exchange-that is. the exchange of agricultural for nonagricultural goods
takes place; lariners take their produce for sale to the marketplace at the urban 
centers and buy most of their nonagricultural requirements in the same 
marketing centers. While carrying out these economic functions, the klhnners 
also have other contacts that permit them to acquire modern products and 
ideas: they learn about incentive goods such as bicycles, sewing machines, 
flactory-printed cloth, and radios, as well as about modeni producer goods 
such as chemical f'emilizers, agricultural machinery, and new seeds. Formal 
education and extension help spread improved agricultural methods, but 
informal contacts also play an important role in enabling larmers to learn 
about the world of the enclave and beyond. 

The existence of numerous small urban centers (or standard market 
centers) is due to the need to economize on transport time and costs. Other 
things being equal, a smaller standard market is lavorable to the modern
ization of' agriculture, since a smaller market area involves a much more 
closely knit community in the sense that it is easier and cheaper for 
l'armers, especially those located near the market boundary, to engage in 
more frequent contact with the urban centers. 

Agricultural stagnation in the hinterland can be explained in the context 
of a vicious circle paradigm. For a traditional society, the fact that agricul
tural productivity is relatively low leads to a relatively large market area 
and a relatively low volume of dualistic exchange; this, in turn, reinforces 
agricultural stagnation because it is not conducive to rural-urban interac
tion. As in all vicious circle arguments, such pessimism also implies the 
possibility of optimism. That is, once agricultural productivity increases, 
it will lead to more rural-urban i'nteraction and to linkages that will further 
the expansion of both industrial atnd agricultural productivity through the 
promotion of' rural-urban in:raction. At the same time, all vicious circle 
arguments suggest that it is not always easy to be sure of the best way to 
"1shake things loose" because everything is related in a deadlocked, as well 
as in a dynamic, system. 

Although we have portrayed the standard market as a locally self
sufficient economic unit as a f'irst approximation, this portrayal is, of' 
course, not accurate. The higher the level olagricultural productivity (that 
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is, the more affluent the rural community), the greater the links with towns 
of higher hierarchy. Higher hierarchy urban centers contain industries and 
other establishments with greater economies of' scale and higher-level 
administrative, cultural, and social units. 

These relationships are likely to vary according to the stage of devel
opment and the size of the relevant urban center. For example, a the early 
stages of development, the effect of contacts onl farmer attitudes may be 
of paranount importance. However, in many countries it seems that most 
farmers already have a capitalist-type orientation toward incomes, con
sumption goods, and accuIulation, making proximity more impor:ant for 
its effects on supplies and markets than motivation. Similarly, these 
proximity effects would tend to be greater, the larger the size of the urban 
center. Urban centers of higher hierarchies offer a wider range of services 
and consumer goods. and greater contact with the enclave and the rest of' 
the world. Greater proximity to these (also a function of' distance and 
transport) is likely to be a positive factor in agricultural modernization, 
especially at a later stage of development. 

Assuming proximity does contribute to balanced-growth in the ways 
enumerated above, certain policy implications follow: Policies that in
crease the degree of contact would contribute to raising both agricultural 
and nonagricultural productivity. Such policies include those affecting 
industrial location|-that is. decentralized industrialization would, other 
things being equal, have positive effects on agricultural modernization 
that in turn, feed back on further industrialization. Moreover, policies 
relating to the improvement of' transport and other infrastructural links 
between the agricultural and nonagricultural populations at different lev
els of' urban hierarchy would remove a bottleneck to various kinds of 
linkage, producing a dynamic mutual interaction between agriculture and 
nonagriculture as a consequence. 

This analysis suggests the importance of pwoximitv between famlers 
and urban centers for agricultural and industrial modernization. This 
concept of' pIroximitv has two dimensions: first, it is a function of the 
average distance between the individual farmer and the relevant urban 
industrial center: second, of the available means andcostoltransport.The 
degree of' such proximity has a number of effects on farmers' and rural 
industrialists' activities: 

Increased contact with modem activities and consumergoods 
may change their attitudes toward a more capitalist orienta
tion; 
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The more immediate proximity of the various services (for 
example, technical advice, credit, fertilizer, seed supply, raw 
materials) may lead to greater use of modem inputs, through 
decreasing their price (including transport costs), increasing 
their accessibility, and enhancing knowledge about improved
technologies, both through the formal network and through 
infonnal contact with other farmers; 

* 	 Greater opportunities arise for farm family members to par
ticipate in nonagricultural activities fbr part of the year; and 
there may be a greater incentive to accumulate in agriculture 
in order to finance nonagricultural activities; 

" 	 Markets for both agricultural and nonagricultural products 
will be widened, which may raise the price received by
farmers and provide markets for more diverse products (for 
example, vegetables and fruits); and 

" The price of consumer goods (allowing for transport costs) is 
likely to be reduced with greater proximity and increased 
availability. 

The Significance of Nonagricultural Activity in Asia 

Nonagricultural employment in rural Asia plays a critical role by: 

" sustaining employment and income in the face of rising 
population; 

" 	 providing seasonal occupations for farm workers during less 
busy times of the year; 

" 	 contributing to equality and poverty alleviation, by increasing 
the incomes of the poor; and 

* 	 perfonning the "linkage" functions (described in the first 
section of this paper), thereby contributing to a dynamic and 
equitable growth cycle. 
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In the words of' Oshima, *'there is no way that a densely populated 
agriculture can manage to sustain the growth of' its incori.. over long
periods and keep up with the growth of urban incomes without a rise in 
income from oi-farm sources" (Oshima 1984). 

Income and employment generated by rural nonagricultural activity. 
Trhe experience of Asian Countries in generating nonagl iculural income 
has been varied, as Tables I and 2 show. Table I provides estimates of' 
nonag ricUIt ural incomes among f*rning families. For every country 
except Bangladesh. the proportion of' household income arising from 
nioiagricultural sources has been rising over time. against a background 
of' rising household income both from agriculture and nonagriculture. 
With the exception of* China (where definitions may not be comparable), 
nonagricult ural services account for a significant proportion of* fium 
household incomes in ever) Country, but there are very large variation, 
between Countries, with proportions under a quarter in the Philippines, 
South Korea. Malaysia (1971). and Bangladesh: and proportions over a 
quarter in Malaysia (1979). Sri Lanka. Nepal, and Taiwan. The Taiwan 
experience is exceptional. with a proportion of 45 percent in 1970 rising 
to 65 percent in 1980. reflecting the dispersed pattern of industrialization 
in that country.

Table 2 shows proportions of rural employment in nonfarin activities. 
It differs f'rom Table I in that it includes nonf arm households and excludes 
those who are primarily f'armers with secondary occupations. Since esti
mates suggest 10 to 20 percent of the rura male labor f'orcc participate in 
nonf'n work as a secondary occupation (Chula and Liedholm 1979). it 
considerably understates the total significance of rural nonagricultural 
employment. In general, it is to be expected that nonagricultural incomes 
per occupied person will be at least as large as agricultural incomes per
f'anin worker. It lollows that the proportion of' income accounted for by
rural nonagricultural employment isconsiderably greater than the figures 
presented iqiTable 2. Nonetheless. the table shows nonagricularal em
ployment to be an :;iportant source of' rural employment for each country, 
especially if' rural towns are included. In West Malaysia, the Philippines,
and Taiwan, it accounts f'or more than a third of employment if rural towns 
are included. Again. Taiwan is exceptional. with nearly half of rural 
employment in 1966 accounted for by nonagricultural activities. 

It should be noted that sectoral employment estimates as such do not 
give f'ull information about the extent of linkages from the perspective of 
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TABLE I Agricultural Household Income in Asia 

East Asia 

China (renminbi) 

South Korea (I,000 won) 

Taiwan (1.000 NT$) 

Southeast Asia 

Philippines (pesos) 

Malaysia (1.000 $M) 

Thailand (baht) 

South Asia 

Bangladesh (taka) 

Sri Lanka (rupee) 

Nepal (rupee) 

SoURcE: Oshima 1985. 

1978 


1979 


1980 


1981 


1970 

1975 


1980 


1970 


1975 

1980 


1965 


1971 


1975 


1973 


1979 


1971 


1978-79 


1963-64 


1973-74 


1976-77 


1963 


1978-79 


1977 


rtotal income per 
agricultunil household 

133 


160 


191 


224 


228 

797 


2,250 


31 


76 

166 


3,103 

4.566 

3,010 

269 


590 


16.000 

17,807 

876 


1,041 


816 


2,400 

7,848 

5,569 

Nonagricultural income 
(percent) 

2.6 

2.4 
4.8 

7.4 

14.5 
12.2 

24.4 

45.2 

47.3 
65.1 

11.5 

17.0 

16.2 

13.6 

28.1 

37.5 

38.0 

17.8 

22.0 

17.6 

27.5 

28.1 

35.6 
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TABLE 2 Rural Nonfarm Employment in Asia 

Labor force in rural 
Country or area Year nonfarm activities (%) 

Rural 
Bangladesh 1951 14 

1961 14 
Thailand 1972 18 
India 1961 18 

1966-67 20 
South Korea 1970 19 
Pakistan 1951 27 

1961 31 
Indonesia 1971 28 
Philippines 1970 28 
West Malaysia 1970 32 
China" 1982 12 

Rural, including rural towns 
India 1966-67 24 
South Korea 1970 25 
West Malaysia 1970 37 
Philippines 1970 40 
Taiwan 1966 46 

a.Rural isdefined to exclude shi (cities) and zhen (statutory towns) but to include "town,,"
 
not formally organized as zhen. Sorne of the non-statutory "towns" may have sizeabie
 
populations.
 
SouRCE: Ho 1986.
 

dynamic growth. Comparable information is also needed on the nature of 
nonagricultural activities, since some nonagricultural activities in tradi
tional areas have low productivity and are associated with limited industry 
-to-agriculture linkages. 

Effects on income distribution. Nonagricultural employment opportuni
ties generally improve rural income disiribution, either directly or indi
rectly. For Taiwan, income from outside agriculture has had a marked 
direct equalizing effect, forming a larger proportion of the incomes of 
low-income households than of high (Ho 1979), and it has also been shown 
to be equalizing in Japan, South Korea, and the Punjab (see Islam 1986b 
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and Chadha 1986b). However, elsewhere (for example, in a village study 
in Malaysia and the Fhilippines) nonagricultural employment opportuni
ties and incomes have been less equally distributed than agricultural 
incomes (Shand 1986; Kikuchi 1986). Irrespective of the direct effects, 
indirect effects also tend to be equalizing, since nonagricultural employ
ment opportunities raise the demand for labor and thereby support wage 
incomes in agriculture as well as nonagriculture. Studies ia Indonesia and 
the Philippines showed a positive relationship between the level of wage 
income and nonagricultural employment (Kasryno 1986a, Kikuchi 1986). 
Shand and Chew (1986) found that although off-farm income was more 
unequal than farm income in Malaysia, it reduced the urban/rural income 
gap. 

Rural nonagricultural activities. Nonagricultural activities in Asia com
prise a variety of activities. These include food processing, especially of 
foods for local consumption; handicrafts and cottage industries; a range 
of services for local use, including retail shops; and "modern" decentral
ized industries that provide consumer and producer goods mainly for local 
use. Most rural activities are considerably more small-scale and labor
intensive than substitute products produced in the urban centers (for 
evidence from India, Nepal, Sri Lanka, and Bangladesh, see Islam 1986a). 
This is true both for rural cottage and handicraft industries and for 
small-scale modern industries. However, the latter involve more capital 
per workcr and lead to higher labor productivity than the former. 

As growth and development proceed. the handicrafts/cottage industry 
that at an earlier stage forms the most important element in rural nonagri
cultural employment tends to be displaced by more modern products. 
Whether this diminishes rural nonagricultural employment depends on the 
extent to which modern small-scale rural industries develop, as against 
centralized large-scale industrialization. Countries or regions that ex
panded rural nonagricultural activities in a sustained way over time, as 
incomes per head rose, have also transformed the nature of their rural 
industries from cottage industries: there was an extension from repairs to 
the production of farm machinery, supplies of modern appropriate con
sumer products (sometimes on a factory basis), and extensive processing 
of agricultural commodities. This transformation-which also generates 
a demand for ancillary services-perm its the nonagricultural sector to be 
associated with rising capital accumulation, productivity, and incomes. 
The transformation is essential if rural industrialization and agriculture are 
to form a mutually supportive dynamic interaction over the medium term. 
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Among developing countries in Asia, Taiwan has gone furthest ill 
modernizing its rural industry; the Punjab, especially in the 1960s, exhib
ited rapid growth in the production of agricultural machinery, the repair
ing of tube wells, and finally of production in general; South Korea in the 
mid-1960s, and more recently Thailand, were successful in upgrading
traditional activities and expanding more modern, yet small-scale and 
labor-intensive, rural nonagricultural activities. Malaysia has also had a 
fairly decentralized pattern of manu facturing and supporting investment 
(and employment) in decentralized infrastructure (roads, etc.) and in other 
services (Oshima 1985). Elsewhere-for example, in much of India, 
Bangladesh, Sri Lanka, and the Philippines-there have been pockets of' 
modernized rural industry, but the bulk of rural nonagricultural employ
ment remains traditional in nature (see Allal and Chuta 1982 for estimates 
of employment in rural handicrafts and cottage industries in a number of 
Asian countries). 

It follows that the nature of nonrural activities may be at least as 
important as the total employment povided, in terms of its linkage effects 
on agriculture and in raising rural incomes. As lar as linkage effects are 
concerned, their magnimude depend,; on thc increase in markets f'or agri
cultural products, in improved supplies of' modem inputs and technology, 
and in modernizing influences on attitudes to accumulation in agriculture. 
Upgraded traditional technologies or "new" small-scale rural industries 
embodying modern technologies will have a much greater effect than tile 
extension of traditional nonagricultural activities. Consequently, esti
mates of incomes generated by the rural nonagricultural sector are more 
relevant to an estimate of' the size of' linkage effects than employment
 
estimates.
 

Urbanization. The spatial dimension of industrialization is reflected in 
the spatial distribution and size of' cities. While urbanization is an 
inevitable conconitmi of industrialization, there is not a unique rela
tionship: a l'ast rate of urbanization in relation to the pace of industrial
ization indicates a high degree of' iu'ban, rather than rural, 
industrialization. Rapid growth in the capital city, in relation to total 
urbanization, indicates a centralized pattern of industrialization (gener
ally involving relatively large-scale production units). More decentral
ized industrialization fosters a higher proportion of' the population in 
small and medium-size cities. Consequently, we can identify four 
ratios, related to urbanization, which indicate the extent of linkage 
effects: 
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" 	 The urbanization ratio, which is a ratio of the proportion of 
the population living in towns as a ratio of the proportion of 
GDP devoted to industry, 

" 	 The primac , ratio, which represents the ratio of the popula
tion in the capital to the total urban population. 

The higher these two ratios, the more concentrated industrialization and 
the less the linkage effects. 

* 	 The intermediate town ratio, or the proportion of the urban 
population in small and medium cities; and 

" 	 The intermediate urbanization ratio,or the proportion of the 
total population in medium and small towns. 

The higher these two ratios, the greater the linkage effects. 
Table 3 shows these four ratios for some Asian countries. For the most 

part, country ranking varies according to the indicator chosen, although 
Indonesia performs consistently poorly (from a linkage perspective) on 
each indicator, while Taiwan (for which full data is lacking) is estimated 
to 	perform consistently well. For the other countries, there is vried 
performance, with Burma and Indonesia having particularly high urban
ization ratios and Sri Lanka and Thailand particularly low ones; Thailand 
and the Philippines have significantly the highest primacy ratios and India 
(probably because of its large size) significantly the lowest ratio; Thailand 
and South Korea have the lowest proporsion of the urban population in 
medium and small towns, while Sri Lanka, Burmla, and Malaysia have 
relatively high proportions; Bangladesh and Thailand have very low 
proportions of total population in medium and small towns, while Sri 
Lanka, the Philippines, and Malaysia have relatively high proportions. 

Table 4 presents a composite index of the linkage ratios, with a higher 
value indicating more favorable linkages-that is with, on average, more 
rural industrialization, less industrial concentration, and more small and 
medium cities as a percent of urbanization and of total population. Ac
cording to these figures, India, Sri Lanka, Malaysia, and Taiwan have a 
high composite linkage index, while Thailand has a markedly low ratio. 

Table 5 presents estimates of income distribution for most of these 
countries. It can be seen that the more egalitarian countries tend to have 
higher linkage indices. Looking at Table 4, Sri Lanka and Taiwan have 
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TABLE 3 Urbanization and Spatial Distribution in Asia 

Intermediate 
Intermediate urbanization 

Urbanization ratio' (per- ratio 1 (per-
Country ratio"' Primacy ratiob. centage) centage) 
Bangladesh 1.4 1.20 49 5.5
 
Burma 2.7 1.89 
 71 19.4
 
India 1.3 0.46 53 
 11.8
 
Sri Lanka 1.1 1.92 
 84 22.3
 
Pakistan 1.8 0.99 
 48 13.4 
Indonesia 2.2 1.48 51 10.3
 
Thailand 0.8 infinite' 32 4.6
 
Philippines 1.4 3.71 
 64 22.2
 
Malaysia 1.7 1.17 73 21.4
 
S. Korea 1.5 1.49 23 12.6
 
Taiwan 1.5 n.a. n.a. n.a.
 

Average 1.6 1.59 f 559 14.49 

Nor.:: n.a. 1-Ilavailable. 
a. Urbanization ratio = ratio ot'proportion o('total population in cities 1980) to proportion 
of industry in GDP (1978). A high value indicates low linkage. 
b. Primacy ratio = ratio of population in largest city to poplation in next three cities over 
5)0.000 in population (198(0). A high value indicates low linkage. 
c. Iniennediate ratio = ratio of population in intennediate and small towns to total urban 
population (I 98(0). A high value indicates high linkage. 
d. Intermediate urbanization ratio = ratio of population in internediate and small towns to 
total population (1980). A high value indicates high linkage. 
e.Thailand has only one city over 500.000 populatiotn. 
f.Excluding Thailand and Taiwan. 
g. Excluding Taiwan.
 
SOt R('T-: Derived from tables in Pernia and Paderanga 1983.
 

both higher linkage and higher equality indices, while Thailand has low 
indices on both counts. The majoi exception is Malaysia, with high 
linkages and low equality. 

Some International Evidence on Linkages 

At an aggregate level there is a positive relationship between agricultural 
growth and nonagricultural growth, as indicated by the scatter diagrams 
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TABLE 4 Linkages and Income Distribution in Asia 

Composite linkage index" Equality index['
 
Country (approximately 1980) (mid- 1970s)
 
Bangladesh 0.9 1.0
 
Burma 1.0 n.a.
 
India 1.6 1.1
 
Sri Lanka 1.3 
 1.3
 
Pakistan 1.1 n.a.
 
Indonesia 0.9 1.0
 
Thailand 0.7 
 0.8 
Philippines 1.1 0.8
 
Malaysia 1.3 
 0.5 
S. Korea 0.9 1.0 
Taiwan >1 1.8 
a. The composite linkage index is the average of the four ratios of Table 3. where each 
ratio has been expressed as an index of the average. in such a way that a higher value 
indicates higher linkages. 
b. The equality index is calculated by taking the inequality index (Table 5)and dividing

the value for each country by the average for all countries. A higher value indicates more
 
equalitv.
 
SO(tR('I: Tables 3 and 5.
 

relating growth rates ( 1983-84) in agriculture and industry forall low-and 
middle-income countries (Figure 2), and value added in agriculture and 
nonagricullure by region in the Philippines (Figure 3). These relationships 
partly reflect the strength of 'rulallinkages. This section reviews some 
evidence on rural linkages. It is not intended to provide a comprehensive 
survey, but rather to illuminate the type ol linkage found in different areas. 
First, agriculture-to-industry linkages are discussed, and then industry-to
agriculture. 

Agriculture-to-industry linkages. These linkages may be classified into 
consumption, backward, and forward linkages, as defined above. A broad 
association (including all types of linkage) has been shown for many areas 
between growth in agricultural income and nonagricultural employment 
and income-for example, for West Bengal (Bose 1983), Taiwan (Ho 
1979), Kelantan in Malaysia (Shand and Chew 1986), and Indonesia 
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TABLE 5 Income Distribution in Asia 
QI1 Inequality Index 

Country Year (percentage) (Q I/Q5)' 
Bangladesh 1976-77 6.2 0.13
India 1975-76 7.0 0.14
 
Sri Lanka 1969-70 
 7.5 0.17
Indonesia 1976 6.6 0.i3
Thailand 1975-76 5.6 0.11 
Philippines 1970-71 5.2 0.10
Malaysia 1973 3.5 0.06 
S. Korea 1976 5.7 0.13
Taiwan 1976 8.9 0.24 
a. Q I = share of income of bottom 20 percent of population.
b. QI/Q5 = ratio of share of income of bottom 20 percent to share of income of top 20 
percent. 
SOURCiF: The Wwo'hl Bank Development Rqports. 

(Kasryno 1986b). In most studies, rural nonagricultural incomes grew
faster than agricultural output. 

Consumption linkages. From historical case studies, especially those
connected with the "staple" theory of growth, it has long been recognized
that the linkages generated by agricultural activity are crucial to whether
that activity will lead to sustained economic growth of the ccuntry as awhole or whether the activity will remain in an enclave within a generally
stagnant economy. A broad generalization, put forward by North, was that
family farms stimulate domestic industry, while plantations do not. This
difference was attributed to the income distribution associated with the 
two regimes; while rich plantation owners demanded luxury imported
goods, plantation workers could afford little more thar subsistence; fam
ily farmers demanded goods that could be produced by domestic industry.

An analysis of consumption linkages in Sierra Leone (King and Byer
lee 1978) found that low-income families tended to spend extra income 
on more labor-intensive commodities relative to higher income families,
while rural consumers spent a larger proportion of their incomes on goods
produced in the rural areas. In contrast, Mellor and Lele showed that
upper-income farmers in rural India have a lower propensity to consume
food out of additional income than lower-income groups, and concluded 

27 



6 

RANIS, STEWART, AND ANGELES-REYES 

FIGURE 2 	 Agricultural and Industrial Growth in Low- and 
Middle-Income Economies, 1965-1980 
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SOuRcE: World Bank 1989. pp. 166-07. 

that new technologies, associated with higher income shares for land and 

capital and a lower labor share, would generate more consumption link

ages than traditional agriculture. However, the study ignored varying 

propensities to save and also the proportion of income spent on the 

consumption of foods produced outside the locality. Allowing for these 

would radically alter the results. 

Bauckward linkages. An early study of backward linkages was that of 

Baldwin, who argued that when the export industry required large 

amounts of complex capital equipment, as in the case of mineral extrac

tion, domestic production linkages were very small because domestic 

factor endowments did not permit efficient domestic production. But if the 

export industry required a lot of construction outlays, for example, the 

likelihood of the creation of local industries was much greater. Transport 

costs on such items as bricks, cement, and timber are high, while their 

production uses relatively little skilled labor, and materials that are nor

mally available locally. 
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FIGURE 3 Agricultural and Nonagricultural Output in Regions of 
the Philippines, 1984 (constant prices) 
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SoRct: Philippine Statistical Yearbook 1986. p.2'08: Philippine Development Report 
1984.p. 190. 

Recent studies of backward linkages have focussed on areas where the 
green revolution led to rapid growth in agricultural output and high 
demands for inputs. Child and Kaneda showed that the rapid agricultural 
growth in Pakistani Punjab in the 1960s resulted in the development of 
local industries producing agricultural inputs, including tube wells and 
diesel pumps. Most firms raised capital from family savings, and there 
was some adaptation of products to local needs. Aftal and Rahim noted 
that the development of these industries was facilitated by the existence 
of agreat deal of labor that was skilled in metalworking. Large-scale firmns 
used imported technology to produce slow-speed diesel engines and 
centrifugal pumps, which were then diffused to skilled workers, who 
established small firms when demand exploded at the end of the 1950s. 
Falcon suggests that these developments were only possible because of an 
tncrease in commodity aid and a change in import procedures that permit
ted small firms to get access to the necessary materials. 

29 



RANIS, STEWART, AND ANGELES-REYES 

A more recent study of the Indian Punjab (Chadha 1986a) covering
developments from 1960 to 1980 finds that 

the Punjab development model shows that a fast-growing agriculture is
capable of generating (i) high and rising levels of on-farm employment and
income. (ii) new and expanding avenues of off-farm employment and in
come, especially for the weaker sections of the rural society. (iii) rising
demands for purchased inputs to meet the requirements of technological
changes, for nonfarm consumption goods arising out ofhigher income levels
and structural changes in rural consumption patterns, and (iv) considerable 
industrial growth, heavily biased towards agro-industrialization which, byits nature, is very widely dispersed in space and strengthens the rural-urban 
economic relationships. 

Between 1960 and 1980, agricultural production in the Indian Punjab 
rose threefold; purchased farm inputs as a percent of total nonlabor inputs 
rose frotn 30 to 87 percent. Increasing demands for irrigation equipment,
farm machines, and implements were met mainly by local production.
Industries for production of agricultural equipment that developed to meet 
local demand now have begun to export their products to other parts of 
India and elsewhere. 

Forward linkages. These were an important part of the very rapid
growth in nonagricultural incomes in the rural areas in Taiwan (Ho 1979).
Canning of perishable fruit and vegetables for export was an important
element. Ho finds that the very fast growth in rural nonagricultural
employment (which exceeds growth in urban employment) was made 
possible by the presence of high levels of rural infrastructure. A study of
marketing and processing of soybeans in a village in Java (Hayami et al.
1987) showed that one-third of the total local income generated by

soybeans was from marketing and processing, compared with two-thirds
 
on the farm. The share of labor income and employment from marketing

and processing was even greater, at 50 and 60 percent of the total. This
 
study focusses on a product that is marketed and processed locally. The
magnitudes involved suggest the potential gains of forward linkages from 
local processing. 

Numerical analysis of the different types of linkage suggests that 
consumption linkages contribute the most in absolute magnitude to the
generation of nonagricultural employment and incomes, but backward
linkages often grow more rapidly and exhibit higher productivity and
incomes (see, for example, Mellor and Lele 1973: Bell, Hazell, and Slade 
1982; Chadha 1986a). 
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Industry-to-agriculture linkages. A number of studies have been de
signed to test the hypothesis (first suggested by Schultz) that nearby 
industrial and urban growth reduces the imperfections in both factor and 
product markets faced by agriculture and thereby raises far income per
worker. This hypothesis has much in common with that advanced here 
with respect to industry-to-agriculture linkages, although it does not 
explicitly include changing attitudes and incentives for saving and accu
mulation, through which urban industrial proximity may affect traditional 
agriculture. However, the tests of the Schultz hypothesis throw light on 
the linkage relationship hypothesized here. 

Two studies, one of Brazil (Nicholls 1969) and one of the Southern 
Piedmont of the United States (Tang 1958). found that industrial-urban 
development led to better roads and more efficient marketing facilities; 
created a demand for high')' perishable commodities such as fluid milk 
and fresh vegetables that were more profitable than traditional products: 
improved credit access for rural areas, resulting in increased short-term 
farm loans and capital per worker iin agriculture: and raised the opportu
nity cost of labor and ultimately precipitated farm reorganization. A major 
policy recommendation was that there should be more geographic decen
tralization of industrial-urban development in developing countries to 
raise rural incomes (Tang 1958). 

Tests of the industrial-to-agricultural linkage for the United States have 
not inl general found much support for the hypothesis (see Sisler 1959; 
Hathaway 1964: Bryant 1966: Ruttan 1955). However. these results are 
not relevant to less-developed countries, where transport, connllnication, 
and attitudes are very different. For the State of Goias in Brazil, 1940-70. 
Katzman showed that the prices ofrice and raw meat (export staples) were 
inversely proportional to distance from the state capital. Industrial urban
ism (measured by the manulfacur'ing wage bill per capita) was found to 
have aconsistent positive effect on the capital-labor and capital-land ratio 
in agricutlture, while distance from the state capital had a consistently 
negative effect. From this evidence it appears that industry to agriculture
linkages are more evident at earlier stages of development and diminish 
or even disappear as development proceeds. 

Philippine Development Strategies and Linkage Effects 

Major changes have occurred in the Philippine economy during the 
twentieth century. The first half' century (the colonial period) saw the 
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TABLE 6 Industrial Population and Employment 

Percentage of' total Percentage ol' total 
population industrial employment 

Region 1903 1975 1903 1975 

National capital"' 4.9 12.4 6.5 47.4 
Metropolitan periphery 22.2 21.8 23.1 16.2 
Traditional agricultural 59.6 39.5 67.! 22.2 
Frontier 13.3 26.3 3 14.2 

a. Includes the rest ot Rizal Province. 
SOtRCTI: Pernia and Paderanga 1983. 

development of primary-product (agricultural) exports, with sone early 
import substitution, but also some displacement of individual handicraft 
products by imports (Resnick 1970). In the years since 1947, economic 
strategy has been mainly focussed on import-substituting industrialization, 
together with efforts to sustain exports of primary products (mainly 
through plantation production) and raise rice output to ensure adequate 
food supplies lor the cities. 

The pattern of industrialization has been influenced by the stage of 
development, th, structure of the agricultural sector, and trade policies. 
Land ownership and income distribution in the agricultural sector have 
been highly (and probably increasingly) inegalitarian despite some half
hearted attempts to introduce land relonn. This, together with the artificial 
encouragement of tiechanization and a rapid population increase, has led 
to low and gererally falling agricultural real wages and real incomes of 
poor farmers. As a result there has been a limited market for appropriate 
products, while the market tor elite goods has been relatively large (for the 
stage of development) and growing. Consequently, import substituting 
industrialization has been tilted toward capital-intensive products to a 
greater extent than in more egalitarian societies, and the emphasis on 
import substitution has meant that employment expansion in labor
intensive manufactured exports has been snai. The economy remains 
dependent on primary products for about half its foreign exchange. 

Between 1903 and 1975, population increased fivefold in the Philip
pines. There was substantial structural translormation. The share in gross 
value added of' the primary (agricultural) sector was halved from 55 
percent in 1903 to 27 percent in 1975: on the other hand, the share of the 
secondary sector (industry) more ihan doubled from 13 percent (1903) to 
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33 percent (1975), while the services sector increased from 32 percent to 
40 percent. These economic developments, moreover, were accompanied 
by changes in the spatial distribution of the population. As shown in Table 
6. the share of the national capital region in population rose from 4.9 
percent to 12.4 percent, but its share of industrial employment rose much 
more sharply, from 6.5 percent to nearly hall' the total. In contrast, 
Traditional Agriculture and the Frontier Region's share of population fell 
(from nearly three-quarters to two-thirds), but the drop in the share of 
industrial employment was much more dramatic, from 70 percent in 1903 
to 36 percent in 1975. 

These spatial developments are in line with what one would expect 
from colonial and import-substitution stages of development, with the 
development of a colonial port city, whose main function was to faciiitate 
trade with the overseas power .y exporting primary products and import
ing consumer goods. The capital city also constitutes the colonial admin
istrative center. Transport to the interior is improved as necessary, mainly 
for the transport of agricultural exports. Development of the economy is 
focussed on areas providing primary exports, and on the provision offood 
to the capital city. The rest of the country (the hinterland) is relatively 
neglected in terns of infrastructure and other development activities. 

The post-colonial, import-substitution phase of development often in
volves even greater spatial concentration of' development. Since the 
import-substituting industries depend heavily on imports of' technology 
and other goods, while their markets aie mainly in the region of the capital 
city, they have few connections with the remainder of the economy, apart 
from securing food supplies. Moreover, import-substitution generally 
requires government protection from foreign competition in the form of 
the allocation of licenses, the provision of' import quotas, of tariffs, etc. 
This creates an additional incentive to industrialists to locate in or near the 
administrative capital. 

In the Philippines, the reduced share of' population in the Traditional 
Agricultural Region and the much more signifit:-ntly reduced share of the 
industrial population (shown in Table 6) between 1903 and 1975 suggest 
these patterns were followcd. Spanish colonialism (pre- 1900) had left the 
Philippines rather underdeveloped and with a dispersed population, with 
parts of'agriculture oriented toward exports and some traditional nonagri
cultural manufacturing activities. The United States then introduced free 
trade with its colony, which reinforced Philippine primary product spe
cialization and reduced traditional manufacturing. In the latter years of the 
1930s, however, some "natural" import substituting industries emerged. 
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The Traditional Agricultural Region maintained its share of industry and 
population over this period. With indepen~dence in 1947, the Philippines 
adopted a package of exchange controls. tariffs, subsidies to capital, tax 
incentives, and allocation of infrastructure to induce further import sub
stitution. Selective credit policies discriminated in favor of "preferred" 
industries. These policies all reduced links with the agricultural sector and 
increased the advantages of proximity to the capital. Consequently, the 
relatively dispersed industrialization pattern of colonial times was re
placed by heavy geographic concentration. 

These trends are shown in the relative performance ofldifferent regions 
over the period (see Table 7). The share of manufacturing employment in 
the Central Industrial Region changed slightly between 1903 and 1948 
and nMuch more sharply between 1948 and 1961. Since 1961, there has 
been little chane in shares. 

The same pattern of spatial development is indicated by indices of 
urban concentration (Table 8). which show aslowly rising concentration 
betweca 1903 and 1939. a further rise in the war years, and little change
since 1960. The population of large cities (Table 9) has grown faster than 
that of other towns in every period since 1903. Changing localization 
indices with respect to the three major industries (Table 10) show that 
increasing spatial concentration has been due to manufacturing, which 
was; very dispersed in 1903 but has shown a progressive increase in 
concentration since, with a particularly sharp jump between 1948 and 
1961 and a slight decline between 1961 and 1972. Agriculture remained 
highly dispersed over the whole period. The concentration index for 
services, which remained low until 1948, increased Irom 1948 to 1961. 

From tile late 1960s macro policies shifted somewhat to greater eipha
sis on traditional exports and to correcting regional imbalances. These 
policies had some elTects on the regional distribution of infrastructure, but 
there remains to this day a very high concentration of industrial projects 
supported by the Board of Investments (see Pernia et al. 1983, 160). There 
was no change in the highy share of the Central Industrial Region in 
manufacturing value added from 1961 to 1975 (74 percent in both years) 
but within the Central Industrial Region the share of the National Capital 
Region has decreased since 1967 (when it was 54 percent of total manu
factured value added) to 47 percent in 1975. The very high concentration 
of industries in the Philippines is indicated by the fact that 2 percent of the 
firns produce 85 percent of industrial Value added. "'For its level of per 
capita GNP, the Philippines has one of the most concentrated industrial 
sectors in the world" (Harvard Institute for International Development 
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TABLE 7 Changes in Regional Distribution of Manufacturing Employment (percentage) 

1903 1939 1948 1961 1967 1975 
Central industrial

NCR and Rizal 
Central Luzon 
Southern Tagalog 

Total 

6.48 
9.40 

13.67 
29.55 

16.19 
6.64 
8.52 

31.35 

29.39 
7.34 
9.86 

46.59 

53.56 
7.27 
6.82 

67.75 

51.25 
7.22 
5.73 

64.20 

46.84 
7.73 
9.96 

64.53 
Traditional agricultural

Ilocos 
Bicol 
Western Visayas 
Central Visayas 
Eastern Visayas 

Total 

15.12 
8.38 

19.27 

14.29 
10.07 
67.13 

14.74 
9.88 
7.86 

10.65 
12.59 
55.72 

6.99 
4.85 

10.51 

11.89 
7.23 

41.47 

3.75 
2.34 
7.20 

5.61 
1.59 

20.49 

2.89 
2.15 
6.96 

5.28 
1.40 

18.68 

3.69 
3.62 
6.45 

5.76 
1.20 

20.72 
Frontier 

Cagayan Valley 
Western Mindanao 
Northern Mindanao 
Southern Mindanao 
Central Mindanao 

Total 

0.80 
0.26 
2.13 
0.11 
0.02 
3.32 

1.03 
8.76 
2.04 
0.45 
0.65 

12.93 

2.17 
1.67 
4.93 
1.71 
1.46 

11.94 

1.52 
1.63 
3.44 
2.40 
2.77 

11.76 

2.11 
1.50 

4.06 
5.80 
3.65 

17.12 

2.61 
1.40 
3.49 
4.73 
2.52 

14.75 
SOURCE: Hermoso 1983. 
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TABLE 8 Indices of Urban Concentration 

1903 1918 1939 1948 1960 1970 1975 1980 a 

Index of primacy 1.75 1.73 2.07 3.24 3.23 3.44 3.54 3.44 
Pareto coefficient -0.85 --0.80 -0.70 -0.60 -0.59 -0.58 -0.55 -0.56 

a. Preliminary. 
SOURCE: leHrmoso 1983. 

TABLE 9 	 Annual Growth Rates of Urban Population, 1903-1980 
(percentage) 

City size 1903-39 1948-60 1960-70 1970-80 

Small 1.79 2.00 2.05 2.17 
Intermediate 2.57 3.11 2.11 2.57 
Large 3.16 3.75 4.22 3.79 

All 2.51 3.10 3.18 3.15 

SouRci-: Pernia 1983. 

TABLE 10 	 Localization Indices, 1903-1972 

1903 1918 1939 1948 1961 1972 

Manufacturing 
Agriculture 
Services 

0.076 
0.122 
0.184 

0. 115 
0.081 
0.056 

0.213 
0.057 
0.156 

0.235 
0.061 
0.219 

0.482 
0.069 
0.362 

0.408 
0.059 
0.261 

Noi:: The localization index for a sector is calculated by the formula: 

- RE,,-'F,, )V 

where Eij represents employment of sector i in region j Eip represents employment of
 
sector i in the Philippines as a whole, ERj represents total employment in region j; Ep
 
represe;,ts total employment in the Philippines.
 
SOURCE: Hermoso 1983. Table 3.3.
 

1986). According to the HIID investigation, "a troubling feature of indus
trial structure in the Philippines is the degree to which progressive small 
and medium enterprises are missing" (see Figures 4 and 5). This "ex
cluded" middle means that most nonagricultural enterprises are primarily 
very small cottage industries with low productivity-not modem, small
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FIGURE 4 Distribution of Industrial Employment by Plant Size, 
1983. 
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SOURCE: Harvard Institute for International Development 1986. 

scale finns. The former tend to have much more limited linkage effects 
than the latter. 

Some econometric analysis confirms the broad strategic causality 
sketched above. An analysis aimed at explaining concentration in the 
National Capital Region in 1975 found that major significant factors 
making for concentration were the effective protection of consumer 
goods, the fraction of material inputs imported, the fraction of industrial 
output going to other firms in Manila, the fraction of output exported, and 
the size of establishment. The main negative factor was the fraction of 
material inputs from primary industries (Pemia and Paderanga, Chapter 
4). In another study, the presence of skilled labor in Manila and the capital
intensity of production were found to be additional factors positively related 
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FIGURE 5 Distribution of Industrial Value Added by Plant Size, 
1981 
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to location in Manila, as well as the factors discussed above (Hermoso, 
Chapter 4).

In broad terms, then, the strategy of development adopted in the
Philippines over the past thirty-five years has resulted in a spatial
concentration of development, thereby reducing the proximity of many
rural dwellers to urban centers and thus limiting the positive linkage
effects on agricultural and rural industrial development that proximity
confers. The main aspects of the development strategy responsible for 
this are: 

* 	 import-substituting industrialization, leading to a pattern of
industries that are capital and skill intensive and have as their 
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main input links with overseas supplies and not with the 
agrarian economy; 

" 	 policies that are often discretionary (for example, subsidies, 
credit allocation), which provide an incentive for industrial
ists to locate close to decision makers; 

" unequal regional provision of rural infrastructure (see Table 
11); and 

" 	 a highly unequal structure of income and asset ownership in 
agriculture, which has been associated with low (and recently 
decreasing) incomes of agricultural workers and small farm
ers, who therelbre have not provided a buoyant market for rural 
industrialists or for labor-intensive, mass-produced, appropriate 

TABLE I I Regional Distribution of Population 

All Phil- Metro 
ippines Luzon Manila" Visayas Mindanao 

Percentage of popu- 100 54.0 23.7 24.1 21.9 
lation 

Percentage infra- 100 73.8 28.3 13.5 12.7
 
structure expendi
ture, 1971-74
 

Percentage gross 100 84.3 71.9 11.8 3.9 
value added in 
utilities, 1974 

Power capacity per 74 98 n.a. 40 50 
1,000 people, kw. 
1975 

Percentage of gross 100 46.9 17.8 30.5 22.6 
value added in ag
riculture 1974 

Percentage of GVA 100 74.1 45.4 17.2 8.7 
in industry 1974 

a. Metro Manila ispart of Luzon.
 
So RCtE: Philippine Development Planning Studies 1981.
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products. hI contrast, incomes of the rural and industrial elite 
have grown so that the market for capital-intensive products, 
based on imported inputs, has been a dynamic one. The 
structure of industrial development reinforced these trends in 
the pattern of demand. 

Agriculture-to-Industry Linkages 

A numberof micro studies in the Philippines have indicated the magnitude, 
causes, and nature of linkages from agriculture to industry. 

Magnitude of linkages. (I) The linkage effects from additional agricul
tural output are very substantial, even where policies are not especially 
conducive to promoting them. 

In the Gapan area of the Philippines, an annual increase in 
agricultural income of 5.5 percent per annum (from 1961 to 
1967) was accompanied by an annual increase in nonagricul
tural employment of 8.2 percent. while between 1967 and 
1971, an annual increase in agricultural income of 8.2 percent 
was accompanied by an increase in nonagricultural employ
ment of 9.0 percent per annum (Gibbs 1974). 

* 	 An Upper Pampanga River project that roughly doubled net 
farnn income was associated with an annual increase innonfarm 
employment of 7.0 percent per annum, 1975-79 (Sander 1979). 

In Oton and Tigbauen between 1974-75 and 1979-80, agri
cultural production rose by 6.7 percent per annum, while 
output of nonagricultural activities grew by 8.4 percent per 
annum (Wangwacharakul 1984). 

Between 1960 and 1975, there were high rates of growth in 
small rural establishments in those areas in the Philippines 
with rapid agricultural growth. In Luzor (excluding Manila 
and Rizal), small establishments grew by 8.3 percent per 
annum. There is a strong association between agricultural 
growth and the growth of manufacturing establishments by 
regions in the Philippines (Anderson and Khanibata 1981). 
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(2) Rural nonagricultural employment is dominated by consumption
linkage activities-that is, activities that supply consumption goods and 
services to people in the area. 

" 	 A small survey we conducted found that over 80 percent of 
establishments were consumplion related (including barbers, 
furniture makers, general stores, and food proce;sors). 

" 	 In the survey of the Gapan area, consumption-related activi
ties accounted for 58.6 percent of total nonagricultural em
ployment in 1971. with pLsic services accounting for 24.4 
percent and forward and backward linkages for 18.1 percent. 
Table 12 provides a detailed breakdown that shows the type 
of rural industries that are significant. 

" 	 In the Upper Pampanga River area, forward- and backward
linkage industries accounted for only 6.8 percent of employment 
in the two towns investigated in 1979, with consumption-linked 
activities (including the public sector) accounting for the remain
der (Sander 1979). 

(3) Increases in agricuhural output are accompanied by high increases 
in all types of linked activities: backward, forward, etc. In Gibbs's study, 
from 1961 to 1971. forward-linkage industries (chiefly rice trading and 
milling) increased employment by 9.6 percent per annum; employment in 
industries supplying agricultural inputs increased by 7.9 percent per 
annum, and consumption-related industries' employment increased by 8.4 
percent per annum. 

" 	 In the Upper Pampanga project area, from 1975 to 1979, 
employment in forward-linkage activities rose by 17.1 per
cent per annum, in backward-linkage industries by 6.7 per
cent per annum, and in consumption-related industries by 6.5 
percent per annum. 

* 	 In Oton and Tigbauen, output of production-linkage indus
tries grew by 10.3 percent per annum from 1974-79, while 
output in consumption-related industries grew by 4.0 percent 
per annum. 
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TABLE 12 Formal Sector Employment in the Gapan Area, 1"61-197 I 

(number of employees) 

Employment 

1961 1971 

Retail trade 
Consumer goods 308 611 
Durable goods 14 89 

Services 
Restaurants, 47 177 

refreshments 

Barbers 51 120 
Billiards 23 60 
Amenity shops 32 49 

Light transportation 
Passenger 71 164 

jeepneys 

Servicing shops 24 79 
Calesas/pedicabs 350 10 
Tricycles (motor- - 900 

ized) 

Trades 
Tailors 55 151 
Dressmakers 16 57 
Bakers 37 101 

Crafts 
Sash works 8 51 
Iron works 6 20 
Furnishings 27 51 

SOURcFr: Gibbs 1974. Chapter VII. 

Employment 

1961 1971 

Construction 
Contractors 48 196 
Materials supply 30 61 
Cement products - 84 
Gravel/sand 57 70 

Specialty industries 

Sandals 80 346 
Rattan furniture 38 123 
Needlework 43 125 
Other 195 196 

Public services 914 1,560 
Agro-industries, 

primary 
Agricultural 16 45 

input dealers 
Rice mills, 268 730 

transport 
Rice dealers 56 140 
Other 40 80 

Agro-industries, 
secondary 
Service station,, 23 78 
Transport 35 56 

shops 
Vehicle body 21 33 

builders 

Equipment 1 30 
assembly 

Total 2,934 6,643 
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(4) The expansion of employment in absolute terms, however, was 
invariably highest in consumption-related activities. This occurred, de
spite the proportionately lower increase, because of the large proportion
of nonagricultural employment accounted for by consumption-related 
activity, as described in (2) above. 

" 	 In the Gapan area, from 1961-7 1, consumption-linked em
ployment expansion accounted for 62.8 percent of the total 
expansion. 

" 	 In the Upper Pampanga, over 80 percent of additional jobs 
were consumption-linked activities. 

" 	 In Oton and Tigbauen, expansion in consumption-related 
activity accounted for over 70 percent of the total expansion 
in employment. 

(5) In general, among production-related activities in the Dhilippines,
forward linkages are of much greater significance for absolule employ
ment and employment expansion than: backward linkages. 

" In Gapan, in 197 1,employment in agricultural input supplies 
accounted for only 3. I percent of total nonagricultural em
ployment, while forward linkages accounted for 15 percent.
Backward linkages constituted 3.2 percent of (he employ
ment expansion from 1961-71, and forward linkages 16.6 
percent. 

" In Upper Pampanga backward linkages in 1979 formed only 
1.9 percent of total employment, and forward linkages 4.9 
percent. backward linkages accounted for 1.8 percent of 
employment expansion from 1975-79, and forward linkages 
for 9.8 percent. 

(6) The ranking of linkages in terms of employment derives partly from 
labor intensity of the different types of linkage. The study of Oton and 
Tigbauen found that production-related activities accounted for substan
tially the greatest share in output expansion, but the labor intensity of 
production-related activities low towas relative consumption-related 
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activities so that the consumption activities dominated in terms of employ
ment expansion. 

The evidence clearly establishes that linkages of nonagricultural activ
ity with agricultural production have been a substantial source of employ
ment in the Philippines. Consumption linkages have dominated in terns 
of the absolute number of' employment opportunities created, despite a 
tendency lor production-related activities to show a greater proportionate 
growth in output. Because the three kinds of linkage involve different 
types of relationships, their causes need to be discussed separately. 

Consumption linkages. The nature and extent of consumption linkages 
depend on how income generated in agriculture is allocated between 
consumption and savings and among different types of consumption 
expenditure. Household disposal patterns depend mainly on the level of 
household income. For the rural economy as a whole, disposal patterns 
then depend on the average level of household income and the distribution 
of incone anong households (see the earlier analytic review of linkages). 

Agricultural households consist of' landlords and tenants, owner
occupiers with di f1erenl-size 'arms, and agricultural laborers, with some 
overlap between the categories. In general, the higher the share of high
income households (landlords and large farmers) and the lower the share 
of' low- income households (small land-holders, tenants, and wage
careers) in additional income, the weaker local consumption linkages are 
likely to be. This is because: 

" high-income households tend to have a higher propensity to 
save than wage-earners, sr>sp; where sr is the marginal 
savings propensity of rich households. sp of poor households, 

" high-income households tend to consume more goods pro
duced outside the area and less local goods: (t + i)r >(t + i)p, 

" high-income households, however, tend to consume less food 
as a proportion of' income: ./)<fp. Consequently, while total 
local linkages will tend to be greater where the share of 
low-income households (small farmers and wage-earners) is 
greater, expenditure on nonlood items will not be so much 
greater and could even be lower, r> or <:1). The evidence on 
consumer behavior and linkages from Oton and Tigbauen 
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broadly supports these hypotheses. The study investigated 
nonagricultural households (which had a much higher in
come than the farming households) as well as farming house
holds at three levels of income. The stimulus to local 
production was greater the lower the income of the household 
because of differences in the propensity to save (Table 13). 
Import behavior did not differ substantially, according to this 
study, but it assumed the same propensity to import from 
outside the area for each category of expenditure, irre ?ective 
of the income of the household. 

A general equilibrium model from the Philippines estimating variations 
in consumption and income changes between landlords and wage-earners 
shows a lower share of consumption and a higher share of goods imported 
from other countries as the share of the landlord rises (Ahammed and 
Herdt 1985). The employment resulting from extra consumption is sub
stantially lower the higher the share of extra income received by the 
landlord class. High-income households tend to have a higher propensity 
to consume urban-produced goods (for example, consumer durables) than 
low-income households. The same approach to a rural subsector would 
show a stronger relationship, with local linkages increasing as the share of 
low-income classes rises. 

TABLE 13 Consumption Linkages 

Food 
consumption 

Income per Average Local value 
household savings products (% of total 

Household type (pesos) propensitya linkageb consumption) 

Nonagricultural 17,930 0.28 0.435 42.5 
Irrigated farm 7,876 0.19 0.655 54.6 
Rainfed lowland 5,097 -0.01 0.744 58.7 
Rainfed upland 3,408 -0.27 0.944 65.5 
a. Expenditure on consumer durables is not included in consumption.
 
b. Local production linkage is percent increase in local production, including food, in
 
response to I percent increase in household income.
 
SOtRCtE: Wangwacharakul 1984. Table 7.A41. 8.
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To summarize: 

* 	 the more unequal the income distribution among agricultural 
households the greater the leakages out of the local economy 
from agricultural income; 

* 	 similarly, the more unequally distributed any additional agri
cultural income, the lower is extra demand for locally pro
duced goods (including :,"od and nonfood); 

local linkages with nonagricullural sectors tend to be greater 
the more equally distributed income is. since the tendency for 
low-income households to spend more proportionately on 
food is offset-in terms of' local linkages-by the tendency 
for higher-income households to save more and spend more 
on goods produced outside the rural area. Moreover, expen
diture on food also involves local nonagricultural services. 

as average farm incomes rise, local linkages rise in absolute 
amounts. The change in relative significance of local linkages 
(as a proportion of total activity) as average incomes rise is 
the outcome of conflicting tendencies. On the one hand, there 
is a rising propensity to spend on nonagricultural items; on 
the other, there is some tendency lor a rising proportion of 
expenditures to go to items from outside the area. How strong 
this latter tendency is depends partly on supply falcors-that 
is, whether local supplies of' goods and services change in 
quality and quantity to keep pace with rising demands. 

One major influence on the distribution of agricultural income is the 
distribution of'land; this has a direct influence (determining the distribution 
of rent) and an indirect influence through the effects on labor intensity of 
land use, since small farms generally use relatively more labor. The labor 
intensity of land use (and therefore, the share of labor in a ,ricultural 
income) is also strongly influenced by the extent of mechanization and by 
the crop composition of output. Because of the importance of distributional 
effects in determining consumption linkages, these both become impor
tant aspects of policies toward linkages. 

Crop composition is one determinant of labor absorption in agriculture. 
The precise labor use for any crop depends on technology and organiza
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tion of production and varies between countries and regions, across 
seasons, and over time. Crop composition became less labor-using over
time, with a fall in the proportion of the most labor-using crops, and a rise 
in the proportion of the least labor-using crops, between 1960 and 1983 
(Table 14). Actual labor use also depended on the ch,-nge in levels of' 
output and changing technologies of crop production. There was a fairly
steady growth in the production of most crops over this time. In rice 
production, labor intensity ,;eems to have increased initially with the green
revolution, but to have fallen in recent years (since the late 19 70s),
especially witri the greater use of chemical herbicides (Castillo, Gascon, 
and Jayasuriya 1986). Sugar production has been subject to mechaniza
tion over the past decade, so that there has been some decline in employ
ment and. consequently, in consumption linkages lor the two major crops.

A major influence on consumption linkages is the degree and nature of' 
mechanization, since this determines the direct employment associated 
with production and consequently. consumption linkages. There is strong
evidence for the Philippines that mechanization tends to be labor displac
ing, both with respect to family and hired labor. In rice production, labor 
displacement occurs in land preparation and in threshing (see Ahammed 
and Herdt 1985: Gonzales. Herdt, and Webster 1985: Sison, Herdt, and 
Duff 1985). Labordisplacement ik significantly greater for large machines 

TABLE 14 Crop Composition (percentage oftotal crops) 

1960 1978 1983
 
Rice 
 48.7 40.5 40.6
 
Rootcrops 
 18.4 16.9 14.0
 
Sugar 
 23.6 18.4 18.0
 
Bananas and pineapples 
 5.7 20.3 24.3 
Citrus 0.6 0.7 0.7 
Vegetables 3.0 3.2 2.5
 

Total 
 100.0 100.0 100. I 
Most labor-intensive" 3.0 3.1 2.5 
Least labor-intensive b 24.7 39.5 39.0 
Moderately labor-intensivec 72.3 57.5 58.6 
a. Vegetables. 
1. Rootcrops. citrus fluits, bananas, and pineapples. 
c.Rice and sugar. 
Sot i('i-: PhiliplneStatistival Yearbook. 
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than for small (that is, for four-wheel tractors compared with power tillers 
and for large axial flow threshers compared with portable threshers). InI 
contrast, irrigation generally increases labor use. The differences in direct 
employment effects of various technologies are large. 

According to the study by Ahammed ano Hlerdt, in rain-fed conditions 
I percent extra rice production would create 23,700 extra jobs in agricul
ture using animal horsepower. a tour-inch irrigation pump, and a hand 
thresher; compared with only 5.300 using a four-wheel tractor and a large 
axial flow thresher. The more capital-intensive the methods, tie more the 
distribution of income tends to t'avor landlords (more details of' the 
estimated effects on direct employment and landlord share are shown in 
Table 15). Direct cmployment effects-and therefore, consumption link
ages-are likely to be largest with pump irrigation. Within each irrigation 
system, the least mechanized combinations tend to create most direct 
employment, while substantially less direct employment is associated 
with the most mechanized combinations (four-wheel tractors and large 
axial flow threshers). While tractors and power tillers displace labor, they 
do not significantly affect yields. (See Duff 1976; Development Acadenly 
of the Philippines 1983; and especially Gonzales, Herdt, and Webster 
1985). However, irrigation does have marked positive effects on yields, 
as does mechanized threshing. 

Mechanization is even more drarnatically labor-displacing in sugar
cane cultivation, where reductions in labor requirements per hectare are 
estimated at 90 percent or more per task, with tie greatest displacement in 
weeding. In sugar cultivation, some contend that there are substantial 
economics of scale, such that full mechanization is only economic for 
Iarms over 25 hectares. If not, mechanization would be yield-increasing, 

and would permit large farms to remain economic in the face of adverse 
world prices. Others assert that large size is a function of policy interven

tion. Inl either case, there is a strong trend toward reduced consumption 
linkages in sugar cultivation (see Aguilar 1984). 

Estimates of consumption linkage effects depend on the level of the real 
wage associated with employment in agriculture. A lower real wage 
would have smaller linkage effects for any given increase in agricultural 

employment. The determinants of the real wage in agriculture are many 
and complex. They divide into factors affecting demand and those affect
ing supply of labor in the agricultural sector. Demand for labor is influ
enced by mechanization: other things being equal, higher mechanization 
will tend to depress wage incomes. Supply of labor depends on the extent 
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TABLE 15 Employment Effects of Increasing Rice Production by 1 Percent 

Increase in Increase in Landlord's 
direct indirect Increase in total share of I 

Power Irrigation Thresher 
employment 
(thousands) 

employment 
(thousands) 

employment 
(thousands) 

percent rise in 
income 

Carabao gravity hand 14.5 27.5 42.0 0.44 
Power tiller 
Power tiller 

gravity 
gravity 

hand 
small portable 

15.9 
12.4 

27.1 
27.6 

43.0 
40.0 

0.41 
0.50 

Tractor gravity large axial flow 11.2 24.8 36.0 0.49 
Carabao 4" pump hand 23.7 31.3 55.0 0.37 
Power tiller 4" pump hand 21.7 31.3 53.0 0.37 
Power tiller 4" pump small portable 17.4 31.6 49.0 0.46 
Tractor 10" pump large axial flow 9.0 28.0 37.0 0.58 
Carabao rainfed hand 11.0 20.0 31.0 0.33 
Power tiller rainfed hand 9.7 18.3 28.0 0.45 
Power tiller rainfed small portable 7.3 19.7 27.0 0.51 
Tractor rainfed large axial flow 5.3 17.7 23.0 0.54 
SOURCE: Ahammed and Herdt 1985. 
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of labor surplus, population growth, and the demand for labor elsewhere, 
especially in the urban centers. 

In the Philippines, real wages in agriculture have been stagnant and at 
times declining, despite rising agricultural production per head. One con
tributing factor has been the initial existence of disguised unemployment, 
plus labor displacement caused by mechanization (see David 1985, 404). 
The supply of labor to agriculture has expanded fast, with a population 
growth of 2.7 percent per annum, while industrial growth has been com
paratively slow and capital-intensive and absorbed little labor (see Interna
tional Labor Office 1974: Harvard Institute for International Development 
1986). Consequently, in the context of the overall development strategy, 
mechanization in the Philippines has tended to have doubly negative 
effects on linkages-by reducing direct employment in agriculture and by 
depressing the real wage through its effect on the demand for labor. 

Backward production linkages. As noted above, these are relatively 
small numerically in the Philippines but increasing rapidly. In relation to 
employment, by far the most important are distribution outlets for fertil
izer, seeds, and machinery. For example, these accounted for 196 employ
ees in Cabanatuan and Talavera, while only 21 people were employed in 
actual equipment manufacturing. However. equipment servicing and man
ufacture generally develop fast as mechanization proceeds, as is indicated 
by their greater role in the West Punjab and Taiwan. Employment in these 
areas is likely to depend on the extent of use of modern inputs (fertilizers, 
seeds, machinery) and the machinery used. Small pumps, hand tillers, 
threshers, and power tillers can be produced in small workshops in the 
rural areas, while large tractors and axial flow threshers are almost invari
ably produced in the urban areas, with much of their parts imported. The 
production of tools used in association with carabaos (that is, ploughs, 
harrows, and hand implements) is almost entirely local (Lantin 1985). 
Modem mechanical methods involve varying degrees of rural, urban, and 
imported content. Table 16 shows how labor content varied as a proportion 
of the selling price. For the Philippines as a whole (urban and rural), 
backward linkages are substantially greater for power tillers than for 
tractors, while there is not much difference between portable and large 
threshers. Rural production occurs only for the smaller machines-for 
example, power tillers and portable threshers (see Mikkelson and Langam 
1981). Consequently, small and mediun-size farms that use small ma
chines generate greater backward linkages than large farms that use 
four-wheel tractors. 

50 



Linkages in Developing Economies 

TABLE 16 Agricultural Machinery 

Philippines 
value added Labor cost 
as percent of as percent of 

Horsepower selling price selling price 
Power tiller 6-8 43.9 7.3 
Tractor 35 41.0 2.2 
Four-inch irrigation pump 5 52.6 15.8 
Portable thresher 7 49.8 6.8 
Large axial flow thresher 12 45.7 7.8 
SOU;Rc'I-: Ahaimmed and Herdt 1985. Appendix B. 

Using a general equilibrium approach, Ahammed and Herdt put pro
duction and consumption linkages together to estimate the total indirect 
employment created by different types of water regime and mechaniza
tion. They found that the total indirect employment created was very large,
outweighing direct employment (see Table 15). In general, direct and 
indirect employment effects are closely related. Taking production and 
consumption linkages together, the linkage effects are similar for the most 
labor-intensive and intermediate techniques, and smaller for the most 
mechanized techniques. 

The evidence summarized above shows that large-scale mechanization 
has had negative effects on linkages in the Philippines, mainly because of 
the labor-displacing effects of these technologies. Moreover, for 
tractorization in rice cultivation, there does not appear to be a consequen
tial rise in yields that could justify the mechanization from the point of 
view of maximizing output. Despite these conclusions, mechanization in 
agriculture in the Philippines has been proceeding quite rapidly over the 
past few decades, as Table 17 shows. Three types of policy have influ
enced the rate and naturo of mechanization-policies toward land distri
bution, policies toward prices and credit, and policies toward research and 
development. 

Landdistribution.The size of landholding influences the rate of mech
anization, with larger farms more likely to mechanize and, when they do 
so, to adopt tractors rather than power tillers. The land reform in the 
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Philippines, which occurred after 1972 and involved dividing sone large
scale rice farms into smaller units, led to a greater proportion eof tillers in 
the total. Power tillers accounted for 46 percent of' the total number of 
tractors and power tillers in the years 1960 to 1971. and 83 percent of the 
total from 1972 to 1980. Another reason for this switch toward power 
tillers was the growing use of machinery in rice farming. Early mechalni 
zation was almost entirely in large sugar estates, where tractors 
predom inate. 

The size of'farm is the major detemlinant of mechanization in sugar. 
Large estates (50 hectares and over), which account for the bulk of' land 
devoted to sugar, were the first to introduce tractors in the Philippines. and 
have recently begun to introduce many other mechanized techniques, 
including mechanical harvesting. Small sugar iarms continue to use labor
intensive techniques and may well be equally efficient (Aguilar 1984). 

Prices and credit. These include policies toward interest rates, tariffs. 
the exchange rate. and I'uel prices. Since 1966. four subsidized credit 
programs have been agreed upon between the Central Bank of the Philip
pines and the World Bank (the impicit subsidy is estimated to be 12 
percent). Studies show that this program was the major factor affecting 
sales of tractors and power tillers (Duff' 1987: Sanvictores 1977, Sycip, 
Goires. and Velayo 1980). The programs tended to favor tractors over 
power tillers, financing" a much higher proportion of total tractor sales (30 
percent) than power tiller sales (7 percent) between 1966-79. 

Tariff policy in thle Philippines has been designed to promote domestic 
production of power tillers and has thereby increased the price of power 
tillers relative to tractors. In the 1970s, the net implicit tariff on power 

TABLE 17 Sales of Agricultural Machinery 

Year Four-wheel tractors Power tillers 

1960 588 n.a. 
1964 950 1,505"' 
1968 1,630 1,873 
1972 1,120 1,408 
1976 1,074 8,937 
19 80b 433 2,298 

a. Cumulative total. 1960-1965. 
b.Includes sales Irom January to August only. 
SOURCE: Ahanimed and Herdt 1985. Appendix B. 
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tillers (including the effect of exchange-rate overvaluation) was 19 per
cent, while there was a zero tariff*on tractors. 

The overall combined impact of the interest rate subsidy, exchange-rate 
overvaluation. tariffs, and fuel tax has been estimated to have resulted in 
a subsidy on use of power tillers and water pumps in the mid- 1970s of 32 
percent, and on tractors of 47 percent (see David 1985). Factor price 
distortions were the main cause of tractorization, according to David. The 
main element in these distortions was the subsidized selective credit 
program. 

Research andievelopment. The main effort in the Philippines has been 
that of' the International Rice Research Institute (IRRI) in developing 
small-scale methods. They were especially successful in the development 
of a small-scale portable thresher, which has begun to replace the large
scale axial flow thresher on small fairrns. In Central Luzon it is estimated 
that 92 percent of farms are using mechanical threshers. 

There has also been some success in the development of hand tractors. 
Since 1966. hand tractors are increasingly used for land preparation. This 
was made possible by the increase in fanm incomes and the greater 
availability of credit. Domestic production of hand tractors started in the 
early 1970s with an important stimulus arising from Ihe introduction of a 
simple prototype designed by IRRI. During the 1970s, there was an 
increase in the use of hand tractors with an increased share produced 
domestically. Growth of domestic sales from 1972-78 was 5.7 percent 
annually, with IRRI-designed machines accounting for nearly half' of the 
1975 domestic production. 

In a sample survey of Philippine agricultural machinery manufacturers 
(Mikkelson 1984), 37 percent of the firnms sampled had less than ten 
employees, averaging five employees per firm. The survey respondents 
considered IRRI machinery designs and technical assistance significant 
sources of labor-saving technology change. 

Forward linkages. Many features influence the degree of local process
ing. One is the type of' commodities grown and the sort of processing 
required. Another is the location of consumption. In general, processing 
for local consumption takes place locally: the main choice of location 
arises for commodities that supply urban or export markets. In this context, 
the technological facts that are relevant to the location of processing are 
perishability of the product, economies of scale, and considerations of 
product quality. For example, the rapid growth of exports of canned 
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mushrooms and asparagus in Taiwan was naturally associated with dis
persed processing because of perishability and difficulties in transporting 
the raw vegetables. The insignificance of these commodities as major 
exports in the Philippines partially accounts for the smaller degree of' rural 
processing. However, deficient processing facilities might be one cause of 
the weaker performance in exports of this kind. 

There are, however, a number of"commodities for which there appears 
to be a genuine choice of' processing technology and of location. In 
pineapple processing and canning and in the preparation of bananas for 
export, the choice is illustrated by a comparison between developments in 
the Philippines and Taiwan, since the two countries have made different 
choices. In rice processing. the range and determinants of' choice are 
illustrated by Philippine developments, where mechanized methods are 
being actively promoted and are likely to displace more decentralized and 
labor-intensive methods. With respect to the production of pineapples, in 
both the Philippines and Taiwan exports of'canned pineapple are substan
tial. In 1970, the Philippines exported 100,000 metric tons, while Taiwan 
exported 8 1,000 metric tons. However, there is a sharp contrast between 
pineapple canneries in the two countries (see Armas 1973: Armas 1975). 
Two companies, both subsidiaries of multinationals, account for pineap
ple canning in the Philippines: Dolephil (Dole) and Philpack (Del Monte). 
In contrast, in Taiwan there are twenty-three different (national) compa
nies (Annas 1975, Table 3). 

The processing and canning technology adopted in the Philippines is 
more integrated than in Taiwan. while the production plants are more 
capital-intensive and of larger scale. The two producers in the Philippines 
have all their processing facilities on one site, while the Taiwanese 
operations are dispersed-not only because of the large number of com
panics. but also because operations are often dispersed within a company. 
For example. the Taiwan Pineapple Corporation uses five different plants. 
Differences in technology are illustrated in Table 18. As this table indi
cates, there are significant differences between the two plants in the 
Philippines, as well as between each of the Philippine plants and typical
Taiwanese plants. The differences in plant characteristics between the 
Philippines and Taiwan lead to differences in product quality. Taiwanese 
canned pineapple supplies a lower-quality segment of the market, both 
because of a lack of well-recognized brand names and because of less
even quality. Nonetheless, there is a large market for this quality, as 
indicated by Taiwan's sustained share of'the market. From 1969-73 both 
the Philippines and Taiwan accounted for the same share of the market of 
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TABLE 18 Pineapple Canning Technology 
in the Philippines and Taiwan 

Capital Labor re
costa quirements Capacity Capital per 
(1972 (# of per minute Horse- worker 

dollars) workers) (cans) power (dollars) 

Philippines 
Dolephil 141,348 26-33 75 24 4,283-5,436 
Philpack 56,555 25-37 60 13 1,529-2,262 

Taiwan 23.382 25-33 32 12.5 709-935 
a.All operations. including pineapple corers, cutters, and canning. 
Sot:Rci-: Armas 1975. Table I. 

leading importers ( 19.3 percent each of the exports of the main exporting 
countries). However, in the 1960s the growth in Philippine exports, 
starting from a lower level, was greater than that in Taiwan. 

Differences in technology choice and concentration of processing fa
cilities can be accounted for by several factors: 

" 	 Minimum-wage legislation in the Philippines was such that 
average wages in pineapple canneries in the Philippines were 
above those in Taiwan, especially in the early 1960s. 

Infrastructural deficiencies inthe Philippines (see below) 
meant that canneries in the Philippines had to provide some 
of' their "own" infrastructure, encouraging concentration of 
facilities (Dolephil also supplied more social investments). 

" 	 Organizational differences in processing: The many local 
companies in Taiwvn naturally led to a smaller scale and 
more dispersed processing, in contrast to the situation in the 
Philippines with only two companies. But as noted, there was 
also more dispersal within companies. This was in part due to 
differences in wages and infrastructure. It was also due to the 
differences between multinational subsidiaries and local 
companies. Multinational companies tend to concentrate fa
cilities, thus economizing on local knowledge, contacts, and 
decision-inaking, and making use of ,heir familiarity with 
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larger-scale techniques from other parts of the world. In 
contrast, local companies have more dispersed local knowl
edge and contacts. 

Organizational differences in farming: The Philippine plants 
were largely supplied by plantations, which could provide 
uniformity of quality and large-scale supplies, suitable for 
large-scale and automated processing. In Taiwan, each of the 
plants was supplied by small-holder farms, with a number of 
farms supplying each plant. This reduces the uniformity of 
the product and therefore the relative efficiency of large-scale 
and automated processini plants. Smaller scale and less au
tomatic plants can cope better with less uniform commodities 
for processing. 

Another example is furnished by banana production. In Taiwan, ba
nanas have been grown by small holders in two areas, Taochung and 
Kaohsiung, at a low level ofcapital and technology, but with considerable 
government assistance with fertilizers, pest control, irrigation, and erosion 
control. Exports are organized by three groups of exporters-two pro
ducer groups and representatives of Japanese importers. Before 1963, the 
Japanese market was entirely served by Taiwan, with homogeneous fruit 
"subject to little quality control, no branding, and produced as a low-scale, 
low-yield, low-technological-input enterprise" (Read 1982). 

InI 1963, the Japanese liberalized the market for banana imports. From 
1963 to 1966, Taiwanese production and exports grew very rapidly, from 
3.4 million to 20.4 million forty-pound boxes. After 1966, major multi
national companies entered the market, and after a short period during 
which they procured supplies from Ecuador, they adopted the Philippines 
as their main source of supplies. Three companies developed facilities in 
the Philippines: the Standard Philippine Fruit Company (Castle and 
Cooke), Philpack (Del Monte), and United Brands. The three companies 
had varied arrangements to secure supplies. Stanfilco and Philpack con
tracted local businessmen to acquire land and provide supplies. United 
Brands entered into an agreement with the Tagum Agricultural Develop
ment Company, a large Filipino company which operates plantations. 
Each provided technical assistance, fertilizer, pesticides, and financial 
assistance to local suppliers. Each operated on a large scale and with 
expensive and sophisticated equipment for branding, packing, transport, 
and refrigeration. 
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The effects of multinational companies' production in the Philippines 
was to reduce the Taiwanese share of the Japanese market sharply. 
Taiwan's share of the market f'ell because Taiwanese exporters could not 
compete with high-quality, pleasant-looking, differentiated (by branding), 
and advertised bananas. Agreements between the multinational corpora
tionxi (MNCs) and Japanese retailers were also partly responsible. 

Insome ways, the comparison is similar to the pineapple case, in which 
Taiwan exhibited dispersed smallholder production and decentralized 
processing facilities, with low levels of capital and technology; whereas 
the Philippines exhibited multinational-dominated organization. using 
sophisticated and expensive equipment. securing supplies mainly from 
large-scale farmers or plantations. In Taiwan, the government provided
various facilities-advice, fertilizer, pesticides, etc.-that made small
holder production possible. In the Philippines, there was less government 
assistance, and the MNCs provided the facilities. The malJor difference 
between the two examples is that the MNC product quality in bananas 
combined with restrictive marketing arrangements (achieved through a 
combination of h1igh quality control, branding, and advertising) success
fully ousted the lower-quality and unadvertised Taiwanese product. The 
Taiwanese did not find a sufficient market for the lower-quality product, 
as they succeeded in doing with pineapples. 

A further example is rice processing, one of the most significant 
forward linkages in rice-growing areas. This includes threshing, drying, 
handling (described below as "pre-milling" activities), and milling. The 
implications of this forward linkage-in terms of income distribution and 
enployment-depend critically on the choice of technique lor these 
activities. There is a large variety ofnethods for post-harvest rice process
ing. ranoing flrem traditional methods, which are very labor-intensive, to 
large-scale mechanized tt',hniques Ior both pre-milling (threshing and 
drying) and milling activities. Most of the technology used in the Philip
pines is highly labor-intensive, but more capital-intensive techniques are 
being introduced, with government policy accelerating mechanization. 

It is helpful to analyze separately the implications of technology choice 
in pre-milling and milling. 

Pre-milling. In the Philippines, machinery is being introduced for 
threshing and lor drying. In both, traditional methods use no power and 
very simple tools. For example, a stick may be used for threshing and rice 
may be dried by laying it out in the sun. Labor requirements f'all sharply 
with mechanization; mechanical drying machines nse about half (or less) 
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TABLE 19 Man-hours Required to Produce One Ton of Dried Rice 

All traditional 56 
Mechanical threshing, solar drying 23 
Mechanical threshing, drying machines 18 

SOtR -: International Rice Research Institute 1978. Table 1Oa. 

the labor of solar drying (see International Rice Research Institute 1978; 
Table 19). In absolute terms. labor requirements per toll are much greater 
for threshing than for drying, and the labor saving from mechanization is 
much greater in threshing (roughly 32 hours per ton) than drying (four to 
eight hours per ton). Grain losses during processing are about I percent 
greater than for milled rice with traditional techniques (International Rice 
Research Institute 1978). More mechanized techniques lead to slightly 
higher quality. 

A survey in the Bicol area showed that sun drying was substantially 
cheaper than mechanical drying, but mechanical threshing was signifi
cantly cheaper than manual methods, when labor costs were calculated at 
the market wage rate. However, these labor costs for manual methods 
were all in kind, rather than in cash, since family or other labor were paid 
in kind, whereas over half the costs of mechanical threshers were in cash. 
For farmers with limited access to cash (that is,subsistence farmers), 
manual methods would be preferred. Family labor may have a much lower 
real (opportunity) cost than the market wage rate in those cases where 
family members would not seek outside work at all, or where they might 
wvork outside but only at a much higher wage than they are prepared to 
work for on the family farm. Thus the cost estimates (shown in Table 20) 

TABLE 20 Costs of Alternative Rice Threshing and Drying 
Techniques (dollars per ton) 

Manual Mechanical 

Threshing 
Cash 0 2.08 
Non-cash 7.91 2.21 
Total 7.91 4.31 

Drying 
Cash 0 6.30 
Non-cash 1.61 0.65 

SOURCE: Inteational Rice Research Institute 1978, Tables 19and 21. 
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suggest that where the labor market is segmented mechanical threshing
is likely to be the more profitable choice for commercial farmers who
have to hire labor for threshing, but manual methods may be the
appropriate choice for family farms. The solar method of drying is
unambiguously the best method for all types of farmer:;, according to
this survey. These calculations are at market prices. But there is no 
reason to believe that in this context shadow prices would differ
substantially from market prices, except for family latbor, which has 
alneady been discussed. 

The evidence on costs, reported above, concerns axial flow threshers. 
Portable threshers have substantially lower capital costs (one quarter or
less) than axial flow threshers. They are also more suited to areas with 
poor roads. Their breakeven output levels are substantially less, and they
are simpler to produce and maintain. However, they also displace labor,
and tend to reduce the wage share (see Duff 1987).

To summarize: In post-production pre-milling activities, acombination 
of hand threshing or low-cost portable machines and sun-drying methods 
seems to be the most appropriate choice for small farmers in the Philip
pines, leading to substantially more employment than the more mecha
nized techniques. A survey of 137 farmers in three villages in the Bicol
region in 1976-77 showed 38 percent using mechanized threshers, with
the rest adopting a variety of manual methods. Almost all farmers used
sun-drying methods (International Rice Research Institute 1980). 

Milling. There is a distinction between village mils, which process
locally produced rice for local consumption, and commercial mills, which 
handle supplies for the urban areas. While most rice in the Philippines is
milled in decentralized and fairly small-scale mills (compared with mod
em, integrated plants), the commercial mills adopt adifferent technology
from the village mills and are generally on a somewhat larger scale (see
Table 21). The most commonly used village mill is akikisan type, which
consists of asteel huller, but some mills combine steel hullers with rubber
rolls. Commercial mills chiefly use cono-type mills. Village mills are
generally small, and need to be able to mill rice in small batches. While 
commercial mills tend to be larger, there is some overlap, with the smaller 
commercial mills no larger than medium-size village mills. 

Technical comparisons among the mills observed in the Bicol survey
showed no marked differences in recovery rates. Steel hullers have a
significantly higher proportion of broken rice than cono-type mills or
mills combining rubber rolls with steel hullers. Total capital costs are 
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TABLE 21 Alternative Rice Mill Technologies 

Total cost per ton (S) 

Recovery 
rate 1%) 

Whole rice 
(%) 

Capital cost 
(S) 

Labor cost 
per ton (%) Actual 

50% 
capacity 

100 %c 
capacity 

Actual 
capaci'y 

utilization b 

Capacity 
(kg./hour) 

Approximate 
capital-labor 

ratio 

'Village" mills 
Steel huller 63.1-68.7 32.0-48.1 4.734 1.70 
Rubber roll/steel huller 69.2 71.3 7,633 2.20 
"'Commercial" mills 
Large cono 70.63 76.75 42,7(g) 1.80 
Small cono 66.25 75.55 13.301 1.80 

a. Full capacity is defined as 12 hours per day and 24 days per month. 
b. In kilograms per hour. 
SOURCE: International Rice Research Institute 1978. Tables 25. 28. 51 .53, 54, 56. 

10.80 
6.50 

6.8) 
16.04 

5.00 
7.91 

10.91 
13.50 
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5.91 

6.69 
9.30 

12 
77 

97 
38 

105-520 
245 
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lowest for the steel hullers and greatest for the cono mil!',. Labor costs and 
other variable costs are rather similar across mills, per ton milled. 

The relative profitability of different mills depends critically on capac
ity utilization. A national survey showed that with equal capacity utiliza
tion, the villae mills were the cheapest (see International Rice Research 
Institute 1980). But the survey showed that the actual utilization rate was 
very low for the steel hullers ( 12 percent) and very high for the large cono 
mill (97 percent): at these rates, costs were lower for the cono mill. One 
village mill that combined a steel huller and a rubber roll had a fairly high 
utilization rate (77 percent) and its costs per toil were below those of the 
large cono. In general, it is probable that village mills will have low 
capacity utilization because of the small lots involved in milling for local 
consumption. This is likely irrespective of the technology. The level of 
utilization of the commercial mills should be much higher--again, irre
spective of technology. Consequently. in analyzing the net benefits from 
di fferent technologies, eq al capacity utilization should be assumed 
within each category. 

Our cost anal,) sis sugests that for rural consumption-where in prin
ciple a 50 percent capacity utilization is achievable- steel hullers are the 
most appropriate technology, with lower total costs and lower capital 
costs. But this conclusion only holds if the somewhat lower quality of rice 
is equally acceptable to rural consumers. As quality requirements rise, the 
combined steel hullers and rubber roll mills become the appropriate 
choice. For commercial production ('hat is, "or urban constmption), the 
rubber roll/steel huller combination is preferred over the cono mill. The 
quality of rice produced is very similar, while the costs per tol are lower, 
given equal capacity utilization. Capital costs in total and per worker are 
much lower: the smaller scale and lower capital costs make the technology 
more accessible to small, local el-trepreneurs. It is possible that local 
manufacture of this technology could further reduce capital costs and 
increase linkage effects. As rural per capita incomes rise, the marketable 
surplus coinsumed outside the area will rikc, increasing the extent of' 
commercial milling. With existing milling patterns. this would lead to a 
switch toward large-scale cono techniques, which would both reduce 
opportunities for small-scale entrepreneurs as compared with smaller 
scale mills, and be associated with lower local linkage costs, since local 
production of' the machinery is possible for the steel huller/rubber roll 
combination but 11ot for the cono mills. Therefore, to maintain the high 
forward linkage effects of rice production, it is important to encourage the 
use of' the steel huller/rubber roll type mills for commercial supplies. 
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Technological improvements in this type of mill (which are being inves
tigated by IRRI) would help. Government and aid-donor policy toward the 
industry is also important. 

Philippinegovernment polic' toward rice processing. Until recently, 
small-scale, decentralized techniques have dominated rice-milling in the 
Philippines. However, government policy was to encourage moderniza
lion and mechanization of post-production rice processing methods. The 
major objective appears to have been to maximize the supplies of high
quality rice to the urban areas and eventually for export. Effects on rural 
employment and income distribution were not, it appears, taken into 
account in fornulating this policy. For example, the government encour
aged farmers' associations to acquire threshers by offering credit facilities 
on easy terms and by providing large-scale threshers for its grain centers. 
It has also provided mechanical dryers. In milling, the National Food 
Authority decided to set up four integrated milling complexes in the major
rice-producing areas to produce a better quality of rice, and launched a 
modernization program for private-sector (cono-type) mills, making li
censing dependent on milling efficiency and providing credit facilities for 
modernization. 

Government policy was supported by some aid donors. In the Cagayan
Valley, the Asian Development Bank (ADB) helped finance a major,
integrated rice-processing complex, designed to process 100,000 tons of 
paddy annually. This compares with an annual capacity of 1,630 tons for 
the largest cono mill in the Bicol survey, and 619 tons capacity for the steel 
huller/rubber roll combination, the technology identified above as most 
appropriate. The ADB project also provided a number of large threshers 
and mechanical driers. In addition, the ADB supported a modernization 
program for cono-mills, providing relatively low-cost credit for approved 
modernization. (Estimated costs per mill are five times the cost of a single 
steel huller/rubber roll combination). 

Government policies (supported in this case by the ADB) thus pro
moted mechanization of rice processing, with greater concentration of 
milling in a few large-scale centers. If the policy continues, the decentral
ized, small-scale processes that have been prevalent in the Philippines and 
have been reflected in the high forward-linkage effects of rice production 
(illustrated above) will be displaced as rice production grows. 

Infrastructure. The discussior ibove has focussed on the factors leading 
to high local linkages from the perspective of demand. Favorable demand 
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factors lead to a potential for rural linkages. But the actual development
of nonagricultural activities depends on supply factors as well. A major
influence here is the state of infrastructure. A study by province for 1975 
(Fabella 1986a) showed positive effects of roads and electricity provision 
on nonagricultural employment levels. 

Most indicators show that the provision of rural infrastructure in the 
Philippines has been inadequate-much lower, for example, than in Tai
wan, as shown in Table 22. In 1970, Taiwan had over seven times the 
installed electrical capacity of the Philippines. Only 26.5 percent of
Philippine households had electricity in 1975, compared with 99 percent
in Taiwan (1979). Taiwan has 2.5 times the highways per square kilome
ter, compared with the Philippines. The extensive coverage of rural 
electrification in Taiwan facilitated the rapid growth of decentralized 
industry, including those meeting local demands and those supplying
urban and export markets. A study of the impact of rural electrification 
projects in the Philippines-covering 397,000 people-showed that 
within one year of the provision of energy more than one hundred new 
enterprises were established, including rice mills, welding shops, 

TABLE 22 Infrastructure in the Philippines and Taiwan 

Phifippines Taiwan 
Utilities 

Percentage of households with electricity 26.5C 99.7" 
Installed electrical capacity 95.8" 719.3a 

(kw per 1,000 people) 
Percentage of households with telephone I.1c 71 .3d 
Percentage of households with piped 23.8 c 63.8 d 

water 
Transport 

Highways (meters per sq. km.) 179 e 458' 
Percentage of roads paved 26.3e 51.7h 
Railways (meters per sq. ki.) 7e 153 , 

a. 1970. 
b.1974. 
c. 1975. 
d. 1979. 
e.1983. 
SoURCi-: Ranis 1987. 
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meat-processing plants, ice plants, bakeries, and banana-cracker plants 
(see Dumol 1973), while the development of six new roads was associated 
with a more than 100 percent increase in the number of nonagricultural 
enterprises (USAID 1978). A notable feature of infrastructure in the 
Philippines is its uneven distribution, as Table II indicates. 

There have also been significant difl'er.nces in credit distribution be
tween the two countries. In the Philippines, subsidized credit has been 
distributed from the top down, through a handful of major institutions (for 
example, the Philippine National Bank). In Taiwan, in contrast, credit 
institutions have been much more dispersed, with banking and credit 
facilities attached to fI'miers' associations and interest rates more market
oriented. 

Industry-to-Agriculture Linkages 

There are fewer studies from the Philippines-as elsewhere--on industry
to-agriculture linkage ef'f'ects. 
(I)An investigation from 1960 and 197 1 related agricultural labor 

productivity by province to various conventional measures of agricul
tuik l inputs (land/labor ratio, irrigation, hecta,'eagc), to two -linkage
factors: roads per 10.000 hectares, and various measures of urbanization 
(Luna 1982: Pernia and Hermoso 1983). The study distinguished be
tween urban centers of dif'ferent hierarchies, with variables representing
"urbanization" (def'ined as the proportion of urban population in the total 
population) for secondary, major, regional, and national urban centers
that is. cities of' increasing size and fulfilling a widening range of' func
tions. For 1960. the urbanization variables were not significant, although 
the lowest level of "urbanization" had a positive sign, while higher 
hierarchy cities had negative signs. The roads variable was significant 
aind had a high positive coefficient. For 1971, the roads variable was 
again significant and positive, and regional urban centers were signifi
cant and positive. However, the remaining "urban" variables were not 
significant. The study concludes that "at later stages of development, the 
impact of cities on nearby agriculture becomes increasingly benef'icial." 
It should be noted that the linkage efl'ect in this study is assumed to be 
added on to the conventional inputs, while (as noted above) linkages are 
likely to operate in part through their effects on the quantities of conven
tior.j inputs used. 
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(2) 	An evaluation of six new roads (four in Luzon, in Panay, andone 
one in Mindanao) showed the linkage effects of roads in stimulating both 
agriculture and nonagriculture (USAID 1978). Linking rural areas with 
model towns, the roads were of a total length of 43 kilometers covering 
26 villages or haranayvs, over an area of' 8,086 hectares and with a 
popuation of 28,000. The roads were built between 1975 and 1978; the 
evaluation examined changes between these years.

For each road there was strong evidence of positive effects of the roads 
on contact with the towns, on costs of transport, and on agricultural output. 
In summary, 

* 	 Costs of transport per passenger kilo fell by 54 percent. 

* 	 Transportation became more reliable, with the number of 
vehicles increasing from 63 to 243. 

• 	 Waiting time for vehicles was reduced to the vanishing point, 
and travel time per trip was halved. 

Prices received by farners increased for every agricultural 
product ( 17 to 27 percent for rice; 33 to 52 percent for vegeta
bles: 52 to 62 percent for fruits). For the seven major crops, 
average farm gate prices increased by 59 percent (compared 
with an increase of 26 percent in overall market prices). 

" For perishable products (some fruits and vegetables), farmers 
were able to produce for the urban market for the first time. 

" Before the roads came, nearly 70 percent of farm products 
were sold at the famrm gate; afterward, 60 percent were taken 
to market and only 40 percent sold a( the farm. 

" 	 Visits by extension workers increased, the number of govern
ment farm-management technicians doubled, and the fre
quency of service increased by more than 200 percent. 

" 	 The number of publications reaching the area increased by
 
267 percent, and the frequency of' availability rose nearly
 
fivefold.
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" Input prices (fertilizers, pesticides, etc.) rose less fast (12 
percent) for farmers within the area than the overall increase 
of 20 percent. These positive effects on the terms of trade, 
market access, and knowledge were paralleled by increases 
in agricultural production: 

" In the aggregate, the production volume of the major crops 
grew by nearly 40 percent from 1976-1978, with especially 
large increases in fruits (46 percent) and vegetables (62 per
cent). 

" Trips to the towns increased by 114 percent. 

There were also significant increases in the numbers and incomes 
arising from nonagricultural enterprises, with a total increase in the num
ber of enterprises of 113 percent. This increase was partly due to rising 
agricultural output and incomes-farming income rose by 20 percent. The 
rise in local nonagricultural activity may have contributed to the improve
ment in the terms of trade of local farmers. Estimates of internal rates of 
return of expenditure on the roads (see Table 23) show returns ranging 
from 15.3 percent to 38 percent and benefit-cost ratios ranging from 1.22 
to 3.42 on the four roads for which calculations were made. 

(3) An econometric investigation of the impact of infrastructure on 
employment in agriculture and nonagriculture across provinces for 1975 
(Fabella 1986a) found fairly strong positive relationships among roads 
and electricity and nonagricultural employment, but not for agricultural 
employment. Average urban income per household was found to have a 
positive (although statistically insignificant) relationship with farming 
employment. Rural banks and levels of education had negative, and 
tractors a positive (each statistically significant) relationship with labor 
absorption in farming. This study therefore gives rather mixed support to 
the linkage hypothesis. But the variables included do not provide for an 
adequate test. Farming output and incomes, not employment, are the 
relevant variables from the linkage point of view, while average income 
per urban household is not a good proxy for the significance of the 
nonagricultural sector. Total value added or incomes in nonagriculture 
would be preferable. 

(4) A comparison was undertaken between Nueva Ecija (which is in 
Luzon and "thus opea to the modernizing influences of Manila") and 
Iloilo, "remote from these influences" (Young 1976). Land productivity 
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TAtBi. 23 Impact of Six Roads, 1975-1978 (percentage change) 

Trainsporl andcomtlnicaiOni 
Transport costs -50 -72 
Nurnbr of vehicles +5(X) +490 
Frequency of trips +75 +357 
Number ofcommunications +250 +6(X) 

reaching area
 
Frequency 
 +1,633 +2.5(X) 

Evrlentsion 

Number of fami manage- +2(X) +I (W) 
ment technicians
 

Frequency of their visits 
 +5(X) +333 

Farmgateprices (range) 
Rice 10/27 17/36 
Corn 30/4( 
Vegetables 20/43 
Root Crops 17/5(0 
Tobacco 88/133 
Fruit 

Coconuts 

Agri'ultural o£)pilt 
Rice +14 +49 
Com 
 -35 

Vegetables 
 +69 

Root Crops 
 +21 
Tobacco 
 +29 

Fruits 

Coconuts 

Farmingincont's +19 +37 

Ntwnher c'fnonagri~nhntaI + 140 + 167 
estahlishnwts 

Nonfar-mng inconm.'s +3(1 + 105 

hi'ternalrate ofretorn (lc/) n.a. 38 

Benefit/cost ratio 3.42 2.59 
(15 percentdiscolint) 

Nort-: A blank cell is one the road did not affect. 

Six roads 

-45 -29 

+2(X) +187 

+4(1 +77 
+133 +5(X) 

+133 +9(X) 

+ 150 

+2(XI +2(X) 

29/25 17/33 

17/38 
33/1(X) 27/75 

27/40 17/20 

25/150 

23/39 

17/20 

+11 +19 

+22 
+125 +45 

+11 

+19 


+12 +103 

+67 

+3 +21 

+88 + 127 

+ 10 +21 

15.3 24.8 

1.02 1.7 

Total 

-39 -60 -54 

+142 +160 +284 
+60 +97 +114 

+2(X) +2(X) +267 

+1,633 +3(X) +478 

+ 133 +80 + 107 

+3(X) +(X) +212 

22/14 38/.(1 17/27 
50/6(0 3.3/52 
21/5(1 20/87 

6/14 9/28 

52/62 

23/150 

19/30 21/36 

+10 +20 
+32 +29 +30 
+71 +53/70 

+39 +17 

+25
 

+46 
+33 +47 

+25 +16 n.a. 

+26I + 131 +113 

+49 + 17 n.a. 

19.6 n.a. n.a. 

1.22 n.a. n.a. 

SoURC: U.S. Agency for International Development 1978. 
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in Nueva Ecija was 6() percent greater than in Iloilo, and labor productivity 
was more than 90 percent greater. In Nueva Ecija the average distance 
from the capital city (Cabanatuan City) was 26 kilometers, compared with 
41 kilometers for Iloilo. The provincial capital of lloilo was larger than 
Cabanatuan City. but Nueva Ecija was also subject, as noted, to the 
influence of Manila. Analysis of tihe determinants of labor and land 
productivity anong the thirty haramgays of Nueva Ecija and the thirty
nine of lIloilo (for 1960) show a strong and significant (at the 5 percent 
level) negative relationship between distance to the provincial capital and 
labor and land productivity: being in Nueva Ecija (closer to Manila) was 
found to have an additional high positive ef'fect. Among conventional 
variables, irrigation had a positive effect, as did rice area density. 

The Bicol Region: An Investigation of Barangay Linkages 

The data on which this study is based are for households residing in rural 
areas in three provinces in the Bicol region of the Philippines. This region 
is located on the southern tip of Luzon and is composed of"6 provinces, 3 
chartered cities. 113 municipalities, and 3.142 baarangavs. It is one of the 
poorest regions in the country, with its aggregate production representing 
only about 3.3 percent of the country's GDP in 1979 while it accounted 
f'or 6.6 percent of the total population. In 1980, the population of the region 
was 3.47 million, with 23 percent of the people iesiding in rural areas. The 
majority of the population is engaged in agriculture (60.2 percent), and 
based on a 1980 World Bank study. 48.8 percent of' all occupation 
categories are considered impoverished, with the greatest incidence of 
poverty flailing among those in agriculture. 

In 1973 the Bicol River Basin Development Project was launched as a 
test case of the oovernment's overall rural development strategy of inte
grated rural development. Major components of the project involved the 
construction of basic rural infrastructure such as roads, drainage and flood 
control, and irrigation facilities in several areas of' high growth potential 
in the region. This was also accompanied by support projects for health, 
nutrition, and education. In 1978, a multi-purpose survey was carried out 
to provide baseline inf'ormation on the impact of components of the Bicol 
development projects. In 1983, a f'ollow-up survey was conducted to 
evaluate the long-term cffects of these projects on income, employment, 
and productivity, as well as the effectiveness of the organizational struc
ture and implementation capacity. 
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The two surveys, referred to as BMS78 and BMS83, covered the three 
provinces of Albay, Camarines Sur, and Sorsogon. These are the most 
heavily populated provinces of Bicol comprising about 69 percent of 
Bicol's total population. The main component of the BMS consisted of a 
large household survey covering 1,903 households, with very detailed 
infornation gathered on the following items: agricultural production, 
level and distribution of income, time allocation, demographic change, 
health and nutrition status, consumption. wealth and investment pattern, 
and the role of women. In addition to this major survey, three other 
surveys were conducted simultaneously, each covering information on 
baranga.a infrastructure, extension services, and nutrition and nealth 
status. 

Table 24 summarizes some data from the two surveys. Clearly there 
was a very marked decline in inc'me from farming and net business 
income over the period, to a small extent comp,'nsated by rising income 
"from other sources" (that is, chielly remittances). The fall in fann income 
between 1978 and 1983, and the associated fall in net business income, 
are generally acknowledged to be due to the abnormally unfavorable 
weather conditions in 1983. Since 1983 was an unusual drought year, it 
was considered inadvisable to make use of those data even on a cross
sectional basis since normal behavioral relationships are not likely to hold 
at such times. Consequently, in the analysis below we have confined our 
attention to the 1978 data. 

The distribution of farmers by tenure, location, and main occupation of 
household head in the Bicol area for 1978 is shown in Table 25. About 10 
percent of farm households were primarily engaged in nonagricultural 
activities, which consisted of relatively high-income activities, including 
professional and administrative jobs (Medalla 1987). Table 26 presents 
the results of regressions in which rice output per hectare is the dependent 
variable, and the independent variables consist of conventional inputs plus 
linkage variables-that is, rice output per hectare =f(conventional inputs, 
linkages). Of the conventional inputs, the variable which proved most 
meaningful was extension, which had a strongly positive effect, signifi
cant at the 5 percent level, in cv,'.ry equation in which it was included. The 
second most significant variable was labor input (significant at the 5 
percent level in seven of the ten equations, and at the 10 percent level in a 
further two). !rrigation was significant at the 5 percent level in two of the 
six equations in which it was used. Fertilizer expenditure showed signifi
cance in two equations. Capital expenditure always proved insignificant 
and often even carried the wrong sign, probably indicating a not
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TABLE 24 Composition of Net Rural Household Income, 
1978 and 1983 (in current pesos) 

1978 (N = 1,631)a 1983 (N = 1,575)a Average 

Net rural household 
Total 

16,393,797 

Average 
household 

income 

10,248 

(percentage) 

100 

Total 

11,196,539 

Average 
household 

income 

7,109 

(percentage) 

100 

household 
income, 

1983/1978 

.693 
income 

Net farm income 
Net labor income 

11,083,364 
39,460 

6,992 
24 

68.2 
.2 

6,351,595 
751,376 

4,033 
477 

56.7 
6.7 

.576 
19.72 

(wages)
Net business income 
Net income from 

4,266,103 
1,004,870 

2,615 
616 

25.5 
6.0 

2,120,437 
1,973,131 

1,346 
1,253 

18.9 
17.6 

.514 
2.033 

other sourcesb 
a. The sample sizes should ideally have been the same since the 1983 survey was supposed to be a follow-up survey and should cover the samehouseholds. Nevertheless, because of missing values in certain variables, which consequently precluded the computation of net income in someobservations, certain households had to be dropped from the sample in each period.b. Other sources include rental income from nonagricultural land. buildings, bed spaces, interest on loans, dividends on insurance, stocks and bondsreceived, pensions, retirement pay/workmen's compensation, gifts, support, assistance/relief received, income from gambling, and lottery remit
tances.
 
SOURCE: U.S. Agency for International Development 1978 and 1983. 
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TABLE 25 	 Distribution of Farmers by Tenure, Location, and Main 
Occupation of Household Head (percentage) 

Main Occupation 
Location and tenure Nonfarn Farm No res;ponse Total 

Poblacion 
Owner/Operator I I 36 6 53 
Tenant 10 34 I 45 

Barrio 
Owner/Operator 3 20 2 25 
Tenant 7 63 5 75 

SOURCE: Medalla 1987. 

uncommon data problem with respect to capital. Turning to linkages, of 
the two linkage variables, roads turned out to be significant and strongly
positive in most equations, while the total number of' nonagricultural
establishments per capita in the barangaywas always insignificant and 
often of the wrong, that is, negative, sign. 

From this evidence, it appears that roads within a barangav, which not 
only improve communication among the local inhabitants but also, on 
average, with the outside world, have a positive effect on improved 
agricultural productivity. 

Closer investigation of the nonagricultural establishments revealed that 
most of them were indeed traditional shops (for example, Sari-Sari stores,
barbers, betting shops), which might not be expected to have linkage
effects in terms of changing attitudes and incentives. Consequently, we 
tried to test for the proximity of specifically "modernizing" nonagricul
tural activity. We selected two additional variables, the average distance 
to the nearest urban center, termed DISTURB, and modernizing nonagri
cultural establishments within the harangav (a subset of EST), terned 
NEWEST. The 	smaller the value for DISTURB, we hypothesized, the 
more likely that modernizing attitudes and incentives would be in evi
dence (that is, we would expect an inverse relationship between DIS-
TURB and agricultural productivity). For NEWEST, we classified some 
nonagricultural establishments as modem establishments, including de
partment stores, furniture shops, upholstery shops, appliance stores, agro
chemical stores, and agro-machinery stores. More than two-thirds of the 
baranga "shad no such establishments. We therefore used a dummy
variable-NEWEST-which was positive if a barangayhad any of these 
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TABLE 26 Rice Output Regressed on Conventional Inputs and Linkages 
Independent variables (I) (2) (3) (4) (5) (6) (7) (81 (9) (10) 
Conventional inputs

LAB 

CAP 

FERT 

101.98 
(2.43) 

-14.10 
(-0.83) 

90.41 
(2.09) 

-16.42 
(-4).96) 

118.21 
(2.68) 

74.58 
(1.57) 

304.88 

290.25 
(9.56) 

24.17 
(1.29) 

-199.9 

97.33 
(2.18) 

-14.13 
(-4).82) 
54.12 

85.15 
(1.85) 

-16.49 
(-0.95) 
59.70 

118.21 
(2.68) 

86.18 
(1.89) 

298.67 

95.49 
(2.15) 

53.2 I 

IRRIG 

EXT 

Linkages 

832.73 
(2.15) 

203.715.69 
(2.97) 

789.25 
(2.03) 

212.108 
(3.08) 

(2.16) (1.07) 
592.9 

(1.17) 
240.474 

(2.51) 

(0.33) 
781.48 

(1.86) 
190.481.1 

(2.39) 

(0.37) 
732.3 

(1.73) 
197,800.8 

(2.47) 

(2.13) (0.33) 
761.60 

(1.82) 
191.734.81 

(2.41)
124 

EST -5283.7 -4499.7 1574.2 -5341.5 

ROAD 

CONSTANT 

R2 
Adjusted R2 

DW 
Number of observation. 

33.702.61 

(5.42) 

31.947.58 

(0.96) 

0.89 
0.88 
1.68 

67 
. .. .. .... .. 

(-1.09)) 
35.570.6 

(5.52) 

51.406.99 

(1.36) 

0.89 
0.88 
1.66 

67 
... .. 

28.488.7 

(4.88) 

52.712.3 

(1.61) 

0.86 
(.86 
1.75 

67 

(-4.90) 
34,552.7 

(5.48) 

47.049.6 

(1.25) 

0.87 
0.86 
1.75 

67 

(0.27) 

-77.(06.8 

(2.12) 

(.83 
0.82 
1.75 

67 

34.362.14 

(5.23) 

30.088.4 

(0.89) 

0.89 
0.87 
1.68 

67 

(- 1.09) 
36.318.2 

(5.24) 

49.504.7 

(1.29) 
0.89 
0.87 
1.66 

67 

24.448.7 

(5.34) 

52.712.30 

(0.6 1) 
0.86 
0.86 
1.75 

67 

30.088.8 

(5.44) 

21.574.96 

(0.96) 
0.87 
0.86 
1.75 

67 

32.052.86 

(5.41) 

37.428.65 

(0.67) 
0.88 
0.87 
1.75 

. . ..

Not.: LAB = annual wages paid for hired laboir plus imputed %%ages(net ruling v.age rate for family labor per hectare). CAPFERT = fertilizer expenditure per hectare (annual): IRRIG = irrigation expenses per hectare (annual): EXT 

= capital expenses per hectare (annual): 
= extension officers per hectare (annual): EST = number ofnonagricultural establishments per person in each haraW,-ea:v:ROAD = Km of road!; per hectare within each baraniav. 

SOURCE: See Table 24. 
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modem establishments and zero if it had none. Only fifty-eight harangavs 
had data for DISTURB and NEWEST as well as the other variables cited
moreover, as can be seen from Table 26. reducing the sample weakened 
all 	the regression results in comparison to the full sample. This is most 
clearly illustrated by comparing equations (10) from Table 26 and (15) 
from Table 27,which use the same variables. 

Table 27 sumnmarizes some findings for the fifty-eight harangavis.In 
general, as noted, the explanatory power of our regressions is much 
weaker than t'or the full sample. Of the conventional inputs, labor is no 
longer significant. while irrigation and fertilizer are mostly significant. 
The "new" linkage variables operate in the expected direction-that is, 
distance from the nearest town has a large negative impact, significant in 
every case but one (at 5 percent in two cases and 10 percent in five cases). 
The presence of modern establishments (NEWEST) was significantly 
positive in three of the four equtiations. However, in the presence of these 
new linkage variables, in this smaller sample, the "'roads" variable loses 
its significance. 

The Bicol survey: some conclusions. The Bicol survey data set proved 
to be seriously deficient, especially for 1983. While the data were better 
for 1978, they were still incomplete, so we were not able to carry out many 
of the tests intended. Given the necessary caution about the validity of the 
data, we nevertheless found that linkage variables had a positive effect on 
agricultural productivity. 

* 	 For the sixty-seven haranga*vs, roads per hectare were highly 
positively related to agricultural productivity: 

* 	 For the fifty-eight harangavs, distance from the nearest urban 
center (inversely), and the presence of' modern establish
ments (positively), were fot,nd to be significantly related to 
the level of agricultural productivity. 

" 	 This finding on new establishments, together with the result 
that the number of nonagricultural establishments per person 
is not related to agricultural productivity, supports the view 
put forward earlier in this paper that modem activities asso
ciated with "modern" nonagricultural establishments show 
important linkage effects on agricultural productivity but that 
traditional nonagricultural activities do not. 
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TABLE 27 Rice Output Regressed on Conveniional Inputs and Modernizing Linkages 
Independent variables (II) (12) (13) t14) (15) (16) (17) 
Conventional inputs

LAB 20.27 10.35 73.71 20.03 78.7 10.36 36.05 

FERT 
(0.36) 

385.78 
(0.19) 

389.82 
(1.44) (0.36) 

380.05 
(1.57) 

183.3 
(0.19) 

390.0 
(0.69) 

340.66 

IRRIG 
(2.00) (2.08) (2.01) (0.88) 

460.34 
(2.13) (1.98) 

240.847.08 

EXT (1.09) 
327.712.83 

(2.45) 

Linkages 
(3.57) 

EST 269.753.87 

NEWEST 89.246.23 
(0.06) 

89.221.6 59.376.52 

ROAD 3,015.29 
(2.05) 

-88.9 -1.967.48 7,674.39 
(2.08) (1.39) 

DISTURB 
(0.19) 

-6.561.093.9 
(-4.01) 

-5,386.823.1 
(0. 12) 

-5.782.101.4 6.595.982.7 
(0.50) 

5.386.128.8 3.490.359.16 

CONSTANT 

(-2.25) 

135,156.88 

(-1.87) 

117.731.76 

(-1.89) 

142.819.79 

(-2.29) 

139,840.41 38.377.12 

(-1.89) 

I 17.629.27 

(-1.23) 

82.579.15 

Adjusted R2 

DW 
Number of observations 

(2.69) 
0.20 
0.14 
2.1() 

58 

(2.36) 
0.26 
0.18 
2.06 

58 

(2.11) 
0.13 
0.07 
2.05 

58 

(3.02) 
0.20 
0.15 
2.10 

58 

(0.95) 
0.30 
0.23 
1.84 

58 

(2.54) 
0.26 
0.20 
2.06 

58 

(1.78) 
0.33 
0.27 
1.91 

58 
NOTE: NEWEST = a dummy variable that is positive if a barangao had any modem establishments (dept. stores, furniture, appliance shops. etc.) and is zero if it had none. DISTURB = the average distance to the nearest urban center. Also. see Table 26. 
SOURCE: See Table 24. 
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The Implications of Linkages in Development 

In a developing economy, balanced growth of the agricultural and nonag
ricultural sectors can produce a dynamic interaction that will spur faster 
growth of output and productivity in both sectors, and thus for the system 
as a whole, than in unbalanced or conpartmentalized development. More
over, such balanced growth, reaching all sectors of society, will tend to 
produce a pattern of development that allows broad employment opportu
nities and is more egalitarian than compartmentalized growth. 

The macro or agg:egate connections between the two sectors underly
ing this phenom-.enon have been well established as a crucial aspect of the 
development process. Less attention has been paid to the importance of 
rural linkages between the sectors, with the spatial distribution (and 
nature) of both agriculture and industry influencing tho extent of local 
linkages, the dynamic interaction between the sectors, the regional pattern
of development, and the evolution of income distribution over time. 
Spatially concentrated patterns of development reduce the extent of rural 
linka,,es and consequently the mutually beneficial process of interaction 
between the sectors at the local level, while the absence of such dynamic 
interaction in large parts of the country reinforces the spatial concentration 
in the economy. Spatial concentration of industry is typically associated 
with the adoption of large-scale, capital-intensive technologies and a high 
degree of inequality in income distribution. 

This study has analyzed the ;trategic context in which growth takes 
place, identifying developiaient strategies likely to encourage rural link
ages and balanced growth and reviewing the spatial dimensions of devel
opment patterns in the Philippines since 1903. The study also explored 
how rural linkages operate, with emphasis on the two-way direction of the 
process-from agriculture to industry and from industry to agriculture. 
Evidence was presented on the strength and causes of rural linkages in 
both directions. 

Conclusions. This study has two major findings. First, development in the 
Philippines-especially since 1947-has been highly concentrated spa
tially. In 1975 the Central lndu;trial Region accounted for three-quarters
of the country's manufacturing output and two-thirds of manufacturing 
employment. This spatial concentration has been associated with one of 
the highest rates of industrial concentration in the world: 2 percent of the 
Philippines' industrial firns account for 85 percent of the output. Much of 
industry has used relatively capital-intensive technology to produce output 
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for an elite market. While there remain a large number of very small 
enterprises, many of which are dispersed throughout the country. these 
enterprises are mainly carrying on traditional activities (for example, 
handicrafts and traditional services). There are very few "'modern" small
and intennediate-scale firms. 

The high concentration of nonagricultural production in the National 
Capital Region and in large-scale enterprises is both a reflection and a 
cause of the weak rural linkages. The two types of concentration are 
mainly due to three mutually reinforcing factors: unequal income and land 
distribution, the import-substitution strategy and associated industrial 
policies, and regional imbalances in the provision of infrastructure. The 
unequal distrAi ution of income in agriculture stems largely from the 
unequal distribution of land. This, in turn, created patterns of demand for 
inappropriate products, which could only be imported or produced in a 
•apital-intensive way in urban areas. The market for appropriate products, 

suitable for decentralized production, was weak. The urban concentration 
of industrial production in capital-intensive industries further reinforced 
these patterns of demand. The imnport-substitution strategy supported 
these industrial developments and encouraged industrial location near the 
administrative centers, which became the source of' credit, tax relief', 
import licenses, etc. Inadequate regional inlfrastructure supported these 
locational decisions. Consequently. the strategy ofldevelopment 
adopted-in agriculture, toward trade, and toward the allocation of infra
structure-have led to weak rural linkages. Only 16 percent of the income 
of farm households in the Philippines in 1975 was off-farin in origin. 

Second. wc found considerable evidence, in the Philippines as else
where, of strong rural linkages in hoth directions: increasing agricultural 
output increases rural noiagricuItural employment (a I percent increase 
in agricultural output being associated with more than I percent increase 
in nonagricultural employment in the Philippines). while increasing the 
extent and mlodernization of rural lonagricultural activity raises agricul
tural prodLctivitvy 'clIangin attitudes and incentives, improving mar
kets. and improving supplies of iiputs. The empirical findings of' this 
study show that. for linkages in both directions, the extent of' linkage 
eft'ccts depends not only on the quantity of employment and production in 
each sector, but also on the nature of sectoral output. In the case of' 
agriculture to industry linkages, the extent of' rural nonagricultural activity 
is influenced by the income distribution arising in agriculture. A more 
egalitarian agriculture generally absorbs more labor into agriculture and 
consequently increases the total level of consumption linkages and also 
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the extent to which consumption expenditure is met by local production 
of appropriate goods, instead of with imports or the centralized production 
of elite goods. Labor absorption in agriculture also depends on the exten: 
of agricultural mechanization and the crop composition of output. Back
ward linkages (demand for inputs) depend on the extent and type of 
mechanization: for example, large-scale trac,,jrs are generally produced 
in large urban centers, while smaller tools, vehicles, and tractors are more 
frequently produced in rural industries. 

While consumption linkages account for the largest proportion of rural 
nonagricultural employment, forward linkages are also of substantial 
significance. and often increase in importance. These linkages consist 
mainly of food processing. both for domestic consumption and for the 
urban or export markets. Food processing for domestic consumption 
typically occurs locally: whether other type:, of proce;sing for outside 
markets take place locally or centrally depends on the nature of the crop, 
technological alternatives, the organization of processing units, and the 
availability of infi'astructure. As production for outside markets increases 
more than proportionately with growth in agricultural productivity, the 
location of its processing is of importance to the dynamics of rural 
industrial development. 

For industry-to-agriculture linkages. the evidence presented in this 
study shows that it is necessary to differentiate between types of nonagri
cultural activity. Traditional nonagricultural activities-using traditional 
technologies and exhibiting very low productivity-do not appear to have 
significant linkage effects in raising agricultural productivity. However, 
the presence of ''modern" nonagricultural activities in rural areas in the 
Philippines, as well as improved roads and greater proximity to urban 
centers, are associated vith increases in agricultural productivity. 

Some f'actors improving the contact of' f irml households with local 
market towns-particularly the development of' improved roads in the 
rural areas-promote linkages in both directions. So does the expansion 
of inlrastrtmcture for local market towns, encouraging the location there of' 
small- and muedi um-size modern enterprises. Proxirniy to small towns has 
been shown to raise agricultural productivity, while new enterprises pro
vide consumption and produce goods to neet rural needs, thereby increas
ing the linkages f'rom agriculture to industry. 

Policy implications. The spatial concentration of*industrialization in the 
Philippines. following weak rural linkages, has restricted the rate of growth 
of both agriculture and industry, when compared with a more dispe'sed 
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pattern of industrialization. The pattern of growth, moreover, has been 
regionally imbalanced, with some areas, especially outside Manila,
showing considerable poverty and lack of development. Labor absorp
tion has been limited in both agriculture and industry, and the unequal
distribution of income has been accentuated, making the Philippines
today among the most unequal societies in the world. There e;;ists a 
strong case for efforts to reverse this situation, and to change the pattern
of development toward a more equitable and balanced path. This would 
require major, and politically difficult, changes in development strat
egy, including: 

" More equality in agricultural assets to increase agricultural 
labor absorption and raise consumption of appropriate prod
ucts, consequently stimulating employment in small- and 
medium-size dispersed enterprises; 

* A radical revision of the import-substitution strategy, reduc
ing protection for the production of elite products, as well as 
systems of import licensing, which create local monopolies.
Policies for the promotion of agri-based exports and labor 
intensive manufactures would encourage greater decentral
ization and more labor absorption in industry; 

" Revision of the many procedures-for example, credit allo
cation and the tax system (see Harvard Institute for Interna
tional Development 1986)-that favor investment in 
large-scale and capital-intensive industries; 

" Revision of the tax system toward more progressive taxation 
of incomes and assets, with indirect taxes used to discourage 
the consumption of elite products; 

" Revision of taxes and tariffs (for example, on electricity) that 
currently favor urban areas and discriminate against rural 
areas: 

" Reallocation of expenditures on infrastructure toward the 
rural areas, especially in the form of roads and electricity, to 
promote links between farm households and local market 
towns: 

78 



Linkages in Developing Economies 

* 	 Decentralization that will permit decisions on economic plan
ning, infrastructural priorities, etc., to be made by local bod
ies in the light of local needs; 

* A technology policy to assist in the development of efficient 
small- and medium-size enterprises. The policy should in
clude assistance for upgrading both tiaditional techniques 
and new technologies for small- and medium-size modem 
enterprises. An information network and technical assistance 
(a sort of nonagricultural extension service similar to the 
agricultural extension service) is needed to help diffuse 
knowledge concerning the many efficient small- and 
medium-scale technologies already in existence within the 
Philippines and elsewhere. The present science and technol
ogy system is often directed toward inappropriate technolo
gies and goods. 

" Encouraging the creation of credit institutions to finance 
small-scale activities, agricultural and nonagricultural, in the 
smaller towns and rural areas. 

Although the case study focussed on the Philippines, these conclusions 
are applicable to a wide range of developing countries elsewhere in Asia, 
but especially in Latin America and sub-Saharan Africa. 

The evidence presented here has shown that rural linkages are of 
considerable significance for successful growth. In general, more work 
has to date been done on agriculture-to-industry linkages than on industry. 
to-agriculture linkages. On the latter, more empirical work would be 
useful in order to obtain a firmer idea of the nature of the processes at work 
and their orders of magnitude. There also exists a need for more compar
ative studies among countries exhibiting various degrees of success in 
their attempted tr;nsition to modem growth. 

A better understanding of the industry-to-agriculture linkage is clearly 
necessary to analyze fully the sources of agricultural growth in the eaiy 
and intermediate stages of development. The absence of sufficient empha
sis or understanding of this linkage factor may help shed light on the 
problem of stagnant agriculture, especially as seen in some sub-Saharan 
African countries. In addition, further examination of the better-known 
linkages running from agriculture to industry can account for the rela
tively slow overall growth of some countries. All in all, increased study of 
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rural linkages, running in both directions, represents an essential, cur
rently neglected, complement to a fuller understanding of the causes of 
successful transitions to modem economic growth in the open economy 
context. 

80 



BIBLIOGRAPHY
 

Aftal. K., and E. Rahim. 1983. Entry andSurvival: The Caseof Tubewell 
Industr* in Pakistan Punjab. Glasgow: David Livingstone Institute of 
Overseas Development Studies. 

Aguilar, F. 1984. The Making ofCaneSugar, Poverty, Crisis, and Change 
in Negros Occitental. La Salle Social Research Center, Monograph 
Series 2. 

Ahammed, C., and R. Herdt. 1985. "A General Equilibrium Analysis of 
the Effects of' Rice Mechanization in the Philippines." In Modeling the 
nipajct oiS*nall Farm Mechanization, no. 5. Los Bafios, Philippines: 

International Rice Research Institute. 
Allal, M., and E. Chuta. 1984. Cottage IndustriesandHandicrafts:Some 

Guidelinesf]r Employment Promotion. Geneva: International Labor 
Office. 

Anderson, D., and F. Khambata. 198 1. Small Enterprisesand Develop
ment Polic*in the Philippines: A Case Study. Staff Working Paper no. 
468. Washington, D.C.: World Bank. 

Armas, A. 1973. "Implications of Legislated Minimum Wages on the 
Choice of Technique in the Agro-Canned Pineapple Industries in the 
Philippines: A Micro-Approach." The Philippine Economnic .ournal 
XII, nos. I and 2. 
. 971. "The Constraint of Minimum-Wage Legislation on the Long-

Run Choice of Technology in the Canned Pineanple Industry." The 
Philippine Review o1 Business amd Economics XII, no. 2 (December). 

81 



RANIS, STEWART, AND ANGELES-REYES 

Baldwin, R. 1963. "Export Technology and Development from a Subsis
tence Level." Economic.lournal LXXIII, no. 289 (March). 

Bell, C., P. Hazell, and R. Slade. 1982. Project Evaluation in Regional 
Perspective. Baltimore: The Johns Hopkins University Press. 

Bose, A. 1983. Intersectoral Linkage in a Comuprehensive Area Develop
ment Approach: The Case o'West Bengal. Geveva: International Lab
our Office, World Employment Programme, Rural Industrialization 
and Employment Project. 

Bryant, W. 1966. -Causes of Inter-Country Variations in Farmers' Earn
ings." Journal ofFarm Economics 48, Pn.. 3, part 11 (August). 

Castillo, L., F. Gascon, and S. Jayasuriya. 1986. "The Off-Farm Employ
ment of Farm Households in Laguna, Philippines." In Off-Farn Em
ployment in the Development of RuralAsia, vol. 2. See Shand 1986. 

Chadha, G. K. 1986a. "Agricultural Growth and Rural NonFarm Activi
ties." In Choe and Lo -ds. 

Chadha, G. K. 1986b. "The Off-Farm Economic Structure of Agricultur
ally Growing Regions: A Study of Indian Punjab." In Off-Farm Em
ploy'ment in the Development ofRuralAsia, vol. 2. See Shand 1986. 

Child, F. C., and H. Kaneda. 1975. "Links to the Green Revolution: A 
Study of Small-Scale, Agriculturally Related Industry in the Pakistan 
Punjab." Economic Development and Cultural Change 23, no. 2 
(January). 

Choe, Y. B., and F. C. Lo, eds. 1986. Proceedings oJ'a Seminar on Rural 
IndustrializationfirNational Development in the Asiani Region. Held 
in Seoul, April 22-25, 1985. Seoul: Seoul National University. 

Chuta, E., and C. Liedholm. 1979. Rural NonFarm Emplo'yment: A Re
view of the State ofthe Art. East Lansing: Michigan State University 
Rural Development Paper no. 4. 

David, C. 1985. "Government Policies and Farm Mechanization in the 
Philippines." In Modeling the Impact ojfSmall Farm Mechanization. 
See C. Ahammed and R. Herdt. 

Development Academy ofPhilippines. 1983. The Cons' :juences qj'Small 
Rice Farm Mechanization in the Philippines. Workshiop Papers. 

Duff, B. 1976. "Mechanization and Use of the Modem kice Varieties." In 
Economic Coivequences of the New Rice Technoloy in Asia. Los 
Bafios, Philippines: International Rice Research Instiiute. 

. 1987. "Changes in Small Farm Paddy Threshing in Thailand and 
the Philippines." In Macro Policies fr Appropriate Technology in 
Developing Countries, ed. F. Stewart. 

82 



Linkages in Developing Economies 

Dumol, P. 1973. "Rural Electrification and Employment Generation: 
Case Study of Two Pilot Projects." Philippine Econonic JournalXII, 
nos. I and 2. 

Evenson, R., and Y. Kislev. 1975. Agricultural Productivity in Develop
ing Countries. New Haven: Yale University Press. 

Fabella, R. 1986a. "Rural NonFarm Employment in the Philippines:
Composition, Growth, and Seasonality." In Off-Farm Employment in 
the Development ol Rural Asia, vol. 2. See Shand 1986. 

-.. 1986b. "Rural Labor Absorption and Allocation: An Analysis of 
Indian Experience." In Choe and Lo eds. 

Falcon. W. 1967. "Agricultural and Industrial Relationships in West 
Pakistan." JournalofFarinEconomics 49, no. 5 (December).

Fei, J.. G. Ranis, and F. Stewart. 1985. Towards Viable Balanced Growth 
Strategies: A Locwional Perspective. Vienna: United Nations Indus
trial Development Organization. 

Gibbs, A. 1974. "Agricultural Modernization, NonFarm Employment,
and Low Level Urbanization: A Case Study of a Central Luzon Subre
gion of the Philippines." Ph.D. diss., University of Michigan, Ann 
Arbor. 

Gonzales, A., P. Herdt. and R. Webster. 1985. "An Ex-Ante Evaluation 
of National Mechanization Policies in the Philippines." In Modeling
the Impact o Small Farnm Mechanization. See C. Ahammed and R. 
Herdt. 

Harvard Institute for International Development. 1986. The Small Busi
ness Polic'v Direction Stud. Cambridge: Harvard Institute for In!Lema
tional Development. 

Hathaway, D. 1964. "Urban-Industrial Development and Income Differ
entials Between Occupations.",lournal q.'FarmEconomics 46, no. I 
(February). 

Hayami, Y., T. Kawagoe, Y. Moroka, and M. Sinegar. 1987. Farm Village 
to Bazaar: Agricultur'al Processing and Marketing in Upland Java. 
Bangkok: Economic and Social Commission for Asia and the Pacific; 
Coarse Grains, Pulses, Roots, and Tubers Centre. 

Hermoso, V. P. 1983. "The Develc'pment of the Philippine Spice Econ
omy 1900-1975." In The Spatialaund Url;,',n Dimensions ofDevelop
ment in the Philippines, eds. Pemia et al. 

Ho, S. P. S. 1979. "Decentralized Industrialization and Rural Develop
ment: Evidence from Taiwan." Economic Development and Cultural 
Change 28, no. 1 (October). 

83 



--

RANIS, STEWART, AND ANGELES-REYES 

.1986a. "Off-Farni Employment and Farm Households in Taiwan." 
In OIff Farm Employment in the Development o/'RiiralAsia, vol. 1.See 
Shand 1986. 

1986b. "Rural NonAgricultural Development in Asia: Experiences 
and Issues." In Choe and Lo eds. 

International Labour Office. 1974. Sharing in Develomient: A Progianun e 
ofiEnloh)vincent. Equity, and Growthfbr the Philippines. Geneva: I.L.O. 

International Rice Research Institute. 1978. The Fechnicaland Economic 
Characteristics of Rice Post-Product ion Systems inthe Bicol River 
Basin. Los Bafios. Philippines: I.R.R.I. 
_. 1980. A Profile ofthe Philippines Rice Milling. Los Bafios, Philip
pines: I.R.R.I. 

Islam, R. 1986a. "NonFarm Employment in Rural Asia: Issues and Evi
dence." In 9f"Farm Emllovment in the Develoment ofRural Asia, 
vol. 1.See Shand 1986. 

1986b. "Productivity and Equity Considerations in Policies for 
Rural Industrialization: An Analysis Based on Some Asian Experi
ences." In Choe and Lo eds. 

Kasryvi. F. 1986a. "Impact of'OIf-Faim Employment on Agricultural 
Labor Absorption and Wages in Indonesia." In Off'Farm Eml/oyment 
in he Developetnt o/'Rfiral Asia, vol. 2. See Shand 1986. 

S1986b. "Structural Changes in Rural Employment and Agricultural 
Wages in Indonesia." In Choe and Lo eds. 

Katzman. M. 1974. "The Von Thunen Paradigm, the Industrial-Urban 
Hypothesis. and the Spatial Structure of Agriculture." Anu'ric'an.Iotr
ual o/Agri-iculttral conomics 56. no. 4 (November). 

Kikuchi. M. 1986. "Growing Impact of OfT-Farm Employment on a Rural 
Economy: Changes in Labor Utilization and Income Earning Structure 
in a Philippine Rice Village.' In Off'Farmn Employment in the Devel
omient olRuralAsia, vol. 2. See Shand 1986. 

King,. R. P.. and D. Bycrlce. 1978. "Factor Intensities and Locational 
Linkages of Rural Consumption Patterns in Sierra Leone.' American 
,Iournalo'Agrictdttu'a/Lconomics 60,no. 2 (May). 

Lantin, R. 1985. "A Review of Past. Present, and Proposed Mechanization 
Strategies in the Philippines." In Modeling the Iiact o 'Sntill Farm 
Mechanization. See C. Ahammed and R. Herdt. 

Luna, C. 1982. "Agricultural Productivity and Urbanization in tile Philip
pines." M.A. Thesis. University of Philippines. School of Economics. 
Quezon City', Philippines. 

84 



I 

Linkages in Developing Economies 

Medalla, F. 1987. "Off-Fanm Incomes of Fami Households in the Philip
pines." University of the Philippines. Mimeo. Quezon City, 
Philippines. 

Mellor. J.. and U. Lele. 1973. "Growth Linkages of the New Foodgrain 
Technologies." Indian hournal of Agricultural Economics 28, no. 
(January-March). 

Mellor. J. 1973. "Accelerated Growth in Agricultural Production and the 
Intersectoral Transfer of Resources." Economic Development andCul
turalChantge 22, no. I (October). 

Mikkelson. K. W. 1984. "Inventive Activity in the Philippine Agricul
tural Machinery Industry." Paper 13 of National Science Foundation 
Final Report. Economic Growth Center, Yale University. 
Photocopy. 

Mikkelson, K. W.. and N. M. Langam. 1981. "'Technology Change in the 
Philippine Agoricultural Machinery Industry." The Consequences of 
Small Farm Mechanization Project Working Paper no. 20. Los Bafios, 
Philippines: International Rice Research Institute. 

Nicholls. W. 1969. "Industrial-Urban Development as a Dynamic Force 
in Transforming Brazilian Agriculture, 1940-1950." In The Role of 
Agriculture in Economic Development, ed. E. Thorbecke. New York: 
National Bureau of Economic Research. 

North. D. 1964. "Agriculture in Regional Economic Growth." In Agricul
ture in Economic Development. eds. C. Eichner and L. Witt. New York: 
McGraw-Hill. 

Oshima. H. T. 1984. "The Significance of Off-Farm Employment and 
Incomes in Post-War East Asian Growth." Asian Development Bank 
Economic Papers, no. 21. Manila: ADB. 

1985. "'Levelsand Trend of Farm Families' Non-Agricultural Incomes 
and Different Stages of Development." Parts 1,2. Philipline Review of 
Economics and Business XI11, nos. 3, 4 (Sept., Dec.): 123-54. 

Paderanga. C. W. 1983. "Some Explanations on Fimi Location in a 
Developing Country." In The Spatialatnd Urban Dimensions of Devel
opment in the Philiplines, eds. Pernia et al. 

Pernia. E. M. 1983. "Small and Intermediate City Sizes and Regional 
Development.' In The Spatialand Url an Dimensions oflDevelopment 
in the Philippines, eds. Pernia et al. 

Pernia, E. M., and V. P. Hemioso. 1983. "Some Aspects of Urbanization 
and Agricultural Productivity." In The Spatial and Urban Dimensions 
of'Developmient in the Philippines, eds. Pernia et al. 

85 



RANIS, STEWART, AND ANGELES-REYES 

Pemia, E. M., and C. W. Paderanga. 1983. "The Spatial and Urban 
Dimensions of Development." In The Spatial and Urban Dimensions 
ofDevelopment in the Philippines, '-s.Pemia et al. 

Pernia, E. M., C. W. Paderanga, V. P. Hermoso, and Associates. 1983. The 
Spatial and Urban Dimensions of Development in the Philippines. 
Manila: Philippine Institute for Development Studies. 

Philippine Development Planning Studies. 1981. Regional Planning Se
ries 2,3, and 4. Manila: National Ecoromic Development Authority. 

Philippine Development Report. 1984. Manila: National Economic De
velopment Authority. 

Philippine National Census and Statistics Office. 1981. Annual Surve of'
 
Establishments (Preliminary): Manufacturing. Manila. 

Philippine StatisticalYearbook. 1986. Manila: National Economic Devel
opment Authority. 

Ranis. G., and F. Stewart. 1987. "Rural Linkages in the Philippines and 
Taiwan." In Macro PoliciesftrAppropriate Technology in Developing 
Countries, ed. Stewart. 

Read, R. 1982. Corporate Foreign Direct Investment Strategies and 
Trade Liberalization in the ,apanese Market for Bananas /960-1976. 
University of Reading, Discussion Papers in International Investment 
and Business Studies, no. 60. Reading, U.K. 

Resnick, S.1970. "The Decline of Rural Industry under Export Expan
sion: A Comparison among Burma, Philippines, and Thailand, 1870
1938." Journalol'Econotnic History XXX, no. I (March). 

Ruttan, V. 1955. "The Impact of Urban-Industrial Development on Agri
culture in the Tennessee Valley and the Southeast." .Iournal of Farm 
Economics XXXVII, no. 1(February). 

Sander, W. 1979. The Upper Pampanga River Project's Inpact on Non-
FarmEmploynent and Regional Growth. Uni v.ersity of the Philippines 
School of Economics Discussion Paper 7918. Quezon City: University 
of the Philippines. 

Sanvictores, H. 1977. "Studies of Agricultural Mechanization in the 
Philippines." Paper presented to International Agriculturel Machinery 
Workshop, International Rice Research Institute, Los Bafios, Philip
pines. 

Schultz, T. 1953. The Economtic Organization ofAgriculture. New York: 
McGraw-Hill. 

Shand, R. T., ed. 1986. ff Farn Employnent in the Development of 
RuralAsia. Papers presented to a conference in Chiang Mai, Thailand, 

86 



Linkages iinDeveloping Economies 

August 23-26, 1983. 2 vols. Canberra: National Centre for Develop
ment Studies, Australian National University. 

Shand, R. T., and T. A. Chew. 1986. "Off-Farm Employment in the 
Kemuba Project in Kelantan, Malaysia." In Off-Farn Employment in 
the Development ofRural Asia, vol. 2. See Shand 1986. 

Sisler, D. 1959. "Regional Differences in the Impact of Urban-Industrial 
Development on NonFarm Income.".Journal o FarmEconomics XLI, 
no. 5 (December). 

Sison, J., R. Herdt, and B. Duff. 1985. "The Effects of Small Farm 
Mechanization )n Employment and Oultput in Selected Rice-Growing 
Areas in Nueva Ecija, Philippines." h, Modeling the Impact of Small 
Farm Mechanization. See C. Ahammed and R. Herdt. 

Skinner, W. G. 1977. "Regional Urbanization in Nineteenth-Century 
China." In The City in Late Imperial China, ed. W. G. Skinner. Stan
ford, Calif.: Stanford University Press. 

Stewart, F. 1987. Macro PolicisJ'tr Ai)plpropiateTechnology in Develop
ing Countries. Boulder: Westview Press. 

Sycip, Gorres and Velayo. 1980. CB-IBRD Mccha-, Uion. Final Report 
Draft, vol. 1.Manila. 

Tang, A. 1958. Economic Development in the Southern Piedmont. Chapel 
Hill: University of North Carolina. 

U.S. Agency for International Development. 1978. Rural Roads Evalua
tion Report. Manila: USAID. 
_. 1983. Unpublished data. USAID, Manila. 

Wangwacharakul, V. 1984. Directand IndirectImpact oftthe New Crop
ping Svstetns Technology and Irrigationin a Commnunity Economy:
The Case qJ'Otonand Tighauen Municipalities. Iloih Province, Phil
ippines. Ph.D. diss.. University of the Philippines. 

Young, F. W. 1976. "'Regional Organization and Agricultural Productiv
ity in Two Philippine Provinces." The Philippine Economic Journal 
XV,no. 4. 

87 



ICEG Academic Advisory Board 

Abel G. Aganbegyan 
Academy of Sciences. USSR 

Michael J. Bosktn* 
Stanford University, USA 

Rudiger Dornbusch 

Massachusetts Institute of 

Technology. USA 


Ernesto Fontaine 
Universidad Catolica de 
Chile Chile 

Herbert Giersch 
Thle Kiel Institute of World 
Economics, West Germany 

Francisco Gil Diaz 
Ministn ofFinance. Mexico 

Malcolm Gillis 
Duke University. USA 

Arnold C. Harberger 
University of Chicago. USA 

Helen Hughes 
Australian National University.
Australia 

Sinichi Ichimura 
Osaka Internationtl University.
Japan 

Glenn Jenkins 
Harvard Institutefor International 
Development, USA 

D. Gale Johnson 
University qfChicago. USA 

Roberto Junguito 
Economic Consultant. Colombia 

Yutaka Kosai 

Japan CenterJbr Economic 
Research. Japan 

Anne 0. Krueger 
Duke University. USA 

Deepak Lai 
University College London. 
United Kingdom 

Ronald I. McKinnon 
Stanford University, USA 

Charles E. McLure. Jr. 
Hoover Institution. USA 

Gerald M. Meier 
Stanford University, USA 

Seiji Naya 
Resource Systems Institute 
East/West Center. USA 

Juan Carlos de Pablo 
El Cronista Comercial. Argentina 

Affonso Pastore 
University of San Paulo. Brazil 

Gustav Ranis 
Yale University. USA 

Michael Roemer 
Harvard Institutefor International 
Development. USA 

Leopoldo Soils 
Instittuto de Investigacion 
Economica y Social Lucas Ala
man. Mexico 

David Wall 
University qf Sussex. 
United Kingdom 

Richard Webb 
Universidad Catolica. Peru 

James Worley 
Vanderbilt University. USA 

on-leave 


