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REGIONAL ISSUES IN STRATEGIES FOR INCREASING RURAL EMPLOYMENT 

By Lakshman S. Yapa 

This paper is concerned with several regional issues in increasing
 

rural employment through small-scale manufacturing of consumer goods within
 

the rural areas of poor countries. First, it points out the importance of
 

the manufacturing sector to the task of increasing rural employment.
 

Second, it discusses the concepts of choice of technology, labor-intensity,
 

and use of local resources in the establishment of rural manufacturing.
 

Third, it shows the relevance of "location-allocation analysis" to the
 

regional planning of such activities. Fourth, the issue of selective
 

regional closure is discussed because the success of small-scale rural
 

manufacture of consumer items depends on the degree of protection they are
 

given from competing imports.
 

Introduction
 

There are several intellectual strands which have led up to the
 

present-day focus on employment maximization in the rural non-farm sector
 

of poor countries. One of these is the effort at the International Labour
 

Office (ILO) to focus attention on world unemployment. Alarmed by the
 

world-wide persistence of poverty and chronic unemployment the ILO, as
 

early as 1969, declared a World Employment Programme (WEP) in order to get
 

governments to adopt full-employment as a national policy objective.
 

Several country missions were organized including visits to Colombia, Sri
 

Lanka, Kenya, and the Philippines. In addition to the country studies
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the WEP produced a wide-ranging research program which included studies on
 

choice of technology, urbanization and migration. A highlight of the ILO
 

efforts was the World Employment Conference of June 1976, which proclaimed
 

that "strategies and national development plans should include as a
 

priority objective the promotion of employment and the satisfaction of
 

basic needs of each country's population" (ILO 1976). Throughout the 1970s
 

a whole new paradigm was coming into being which emphasized basic needs,
 

full employment, and labor-intensive approaches to development. This was
 

reflected in a congressional mandate for "new directions" in targeting
 

bilateral aid directly to the poor enacted by the US Congress in 1973 (AID
 

1975). Thinking along parallel lines was 
also very much in evidence at the
 

World Bank (McNamara 1975, ul Haq 1976).
 

The specific focus on rural areas, agricultural incomes, and the non

farm sector as means of increasing employment is the result of the work
 

by Johnston and Kilby (1975) and Mellor (1976). Based on an intensive
 

analysis of the Indian experience with industrialization, and of its
 

failure to provide an adequate number of jobs to the growing masses of
 

Indians, Mellor argued for a new rural-led employment-oriented strategy of
 

economic growth with agriculture playing a dominant role. Apart from
 

direct benefits, investrent projects in agriculture can generate
 

substantial indirect effects. 
These effects stem partly from production
 

linkages, i.e., the manufacture of agricultural inputs and the processing
 

of farm outputs. In addition there are consumption linkages arising from
 

the incomes of farm households. Mellor (1976) placed particular stress on
 

the importance of consumption linkages to rural development. His strategy
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included the establishment of small-scale industry in rural areas to act in
 

the dual role of supplier of manufactured consumer items for farm
 

households, and consumer of the products of urban-based large scale
 

industry.
 

There is empirical support f:r the Mellor hypothesis emphasizing
 

consumption linkages. An ILO survey of 63 settlement projects in 30 poor
 

countries found a strong positive correlation between levels of net income
 

of the settler households and non-agricultural employment (Weitz, Pelley,
 

and Applebaum 1978). Using empirical evidence from small and large scale
 

settlements in Africa (including New Halfa in Sudan), Asia (including the
 

Minneriya scheme in Sri Lanka) and South America (including San Lozenzo in
 

Peru) Scudder (1984) maintains that settlement schemes based on irrigation
 

can generate two jobs for every settler family, with one 
of those jobs for
 

non-farm employment and the other for agricultural labor. A quantitative
 

analysis of the impact of agricultural investment in the Muda Irrigation
 

Project in a relatively ocor region of northwest Malaysia shows very large
 

indirect effects: for every dollar of value-added gtnerated directly by

the project, another 80 cents or so is generated downstream, much of it
 

originating from household expenditure linkages, a finding that is
 

consistent with the Mellor hypothesis (Bell, Hazell, and Slade 1982).
 

However, a greater part of the downstream value-added went to households
 

which were better off than those engaged in paddy farming. Both production
 

and consumption linkages in the region are poorly developed and the outflow
 

of capital from the region is quite large which reduces the chances for
 

self-sustaining growth in the region.
 



The expansion of non-farm job opportunities in the rural areas of poor
 

countries is 
a necessary condition for increasing agricultural production
 

and incomes of agricultural households.
 

This requires, however, a decentralized pattern of
 
industrial development which fosters growth of
 
rural-based manufacturing firms employing labor
using, capital-saving technologies . . . the
 
patte:n of rural demand generated by widespread
 
increases in farm productivity and income . . .
 
provides a strong stimulus for expanded local pro
duction of simple consumer goods and items of farm
 
and household equipment. These unsophisticated
 
products can be manufactured with reasonable effic
iency by small- and medium-scale firms which make
 
maximum use of labor and locally available raw 
materials while minimizing requirements for capital 
and for imported raw materials . . . . And being 
inexpensive, these products are affordable by 
small farmers with limited but gradually increas
ing cash income (Johnston and Clark 1982: 78).
 

There are at least three important regional issues that need to be
 

considered in planning for non-farm rural employment in manufacturing:
 

(1) resource endowments - once the type of commodity 
to be manu

factured is known, it is necessary to choose a technology with a low
 

capital-labor ratio. Often, but not necessarily, this implies a tech

nique which maximizes th use 
of locally available resources.
 

(2) location-allocation - determining the number and capacity of the
 

manufacturing units, and deciding where to locate them among the 
set of
 

existing towns. Related to this is 
the issue of manufacturing mix and city
 

size.
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(3) regional closure - this concerns the feasibility of protecting
 

local markets from external competition.
 

Discussion will first focus, briefly, on some important attributes of
 

non-farm rural employment, with attention given to resource endowment,
 

locating economic activities, and the question of selective regional
 

closure thereafter.
 

Attributes of Rural Non-farm Employment
 

Non-farm activities in rural areas are a source of earnings for over
 

one-fourth of the rural labor force in most poor countries (one-third,
 

including rural towns). In some African countries rural areas account for
 

over two-thirds of all non-farm employment; in some Asian countries it is
 

more than half. These activities are widespread and diverse, and include
 

construction, commerce, service, transport, processing, and manufacturing.
 

The main markets for those activities are those generated by the growth of
 

agricultural incomes and should be distinguished from the making of
 

handicrafts and large-scale agro-industries for external markets (World
 

Bank 1978).
 

Many of the poor in the developing world have little or no access to
 

land. For these groups on-farm investments generate little benefit. The
 

beneficiaries of direct farm investments range between 20 and 40 percent of
 

the rural labor force (Table 1). An evaluation of World Bank multi6ectoral
 

rural development loans (covering the period 1961-1977) showed that less
 

than 1 percent of investments went to agro-industry, rural crafts or any
 

similar non-farm manufacturing activity (Carroll 1980).
 



Country 


Argentina 


Bolivia 


Brazil 


Colombia 


Ecuador 


Mexico 


Peru 

Costa Rica 

El Salvador 

Guatemala 

Dom. Republic 

Jamaica 

Source: Esman,(1979).
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Table 1 

Landless in Latin America 

Landless ani 
Landless NearLandless 

as percent as Percent 
of Rural of Rural 

Labor Force Labor Force 

24 70 

38 80-85 

40 59 

20 66 

28 73 

30 50 

23 60 

35 50 

38 90 

29 88 

35 87 

24 80 
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Supplementary income from non-farm activities is particularly
 

important to small farmers. There is empirical evidence that the percent
 

of contribution to total income from non-farm work increases as 
farm size
 

decreases. A survey of five villages in Pakistan found that 48 percent of
 

farm families derived secondary income from non-farm sources, which
 

contributed 23 percent to their total income. 
 For small and landless farm
 

families, the percent relying on supplementary income from non-farm sources
 

climbed to 70 percent, and the contribution of such woLk to their income is
 

39 percent. A survey in Zambia found that small farms of about two
 

hectares derived 30 percent of their cash income from off-farm employment.
 

The comparable figure for larger farms was much less (World Bank 1978:
 

22-23).
 

Except in those tropical areas with three cultivating seasons per
 

year, most agricultural regions experience wide fluctuations in demand for
 

labor. In some areas the gap between peak and trough demand may be as high
 

as a 3 to 1 ratio (Norman 1973). The demand for non-farm labor varies in
 

an opposite manner, countercyclical to that of farm labor. In some regions
 

such as in the southwest of Sri Lanka, unemployment among agricultural
 

labor is distinctly seasonal, there being actual shortages of labor during
 

planting and harvesting. The problem is more serious in the Dry Zone of
 

Sri Lanka, particularly in the Mahaweli Basin Accelerated Program which
 

focuses almost exclusively on the monocropping of paddy. Agricultural
 

labor is primarily recruited from the Wet Zone of the island, and this
 

labor is required for three to five weeks for land preparation and plant

ing, and for two to three weeks for harvesting and threshing. There is
 

almost no other economic base to support agricultural labor during the rest
 

of the year (Scudder 1981). These seasonal fluctuatiGns in the demand
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for rural labor can be considerably reduced by expanding the base of
 

non-farm, part-time, manufacturing activities.
 

In planning for the expansion of non-farm employment it is necessary
 

to look at the sectoral composition of the existing patterns of such
 

employment (Table 2). The general composition of rural non-farm employ

ment appears to be approximately 20 
to 30 percent in manufacturing; 20 to
 

35 percent in services (including government); 15 to 20 percent in
 

commerce; 5 to 15 percent in construction; and 5 percent in transport.
 

Within manufacturing there are four major categories of employment: 
 (I)
 

food processing, (2) textiles and apparel, (3) wood and furniture making,
 

and (4) metal fabrication including blacksmithing (World Bank 1978:
 

25). In a study of non-agricultural employment in a small region of
 

central Luzon, Gibbs (1981) 
found that 62 percent of all non-farm jobs were
 

in consumer industries. 
Public services such as health and education
 

accounted for another 17 percent. Agro-industries such as rice milling,
 

trucking, and machinery related activities accounted for about 13.5 per

cent. 
 If public services are added to consumer industries then the total
 

is a little under 80 percent. Accordingly, Gibbs (1981) maintained that
 

four-fifths of all non-farm employment in thi-
 area was generated by the
 

demand for goods and services from the agricultural households.
 

The focus on the non-farm sector should not be viewed 
as an alterna

tive to land reforms. In fact a more diffused ownership of land is more
 

conducive to the success 
of small scale rural manufacturing because these
 

are not the kinds of activities that larger, more prosperous farmers tend
 

to patronize.
 



Table 2 

Composition of Non-Farm Employment in Rural Areas
 

Republic 

Sector 
Zambia 
(1975) 

India 
(1966-67) 

Indonesia 
(1971) 

Philippines 
(1970) 

of Korea 
(1970) 

Colombia 
(1970) 

Manufacturing 10.4 38.7 24.7 34.1 30.3 33.0 

Construction 12.1 13.6 4.7 10.7 10.3 8.4 

Utilities 2.8 0.5 4.4 0.4 0.6 0.4 

Commerce 34.9 13.6 29.1 15.2 23.4 18.9 

Transport 5.1 4.7 - 9.6 5.7 6.2 

Services 
Government 
Other 

{31.3 {24.1 f22.5 {30.0 8.6 
20.6 

{33.0 

Miscellaneous 3.5 4.7 14.5 - 0.6 -

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Source: World Bank, 1.978, p. 24. 
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Labor, Capital, and Regional Resources
 

Unemployment should not 
be viewed as a numerical relationship re

flecting a situation of too many people and inadequate productive re

sources. It is a socially generated relation stemming from the manner of
 

utilization of productive capital. 
 Choice of technology is thus central to
 

the issue of unemployment. The modern sector in developing countries
 

cannot absorb the growth in the labor force without growing at a rate
 

several times faster than its present rate of growth (which is very
 

unlikely). Moreover, the modern sector can 
be viewed as a direct con

tributory agent to the problem of unemployment. It continues to deploy
 

advanced, imported technology which severely limits the possibilities of
 

job expansion (Stewart, 1974). Although, the rate of unemployment in the
 

modern sector is 
very high, it continues to be a locus of high immigration,
 

because the disparity in urban-rural wages makes the expected wage iate in
 

the modern sector sufficiently attractive to induce migration (Harris and
 

Todaro 1970).
 

The concept of labor-intensity (i.e., the quantity of labor per unit
 

of output or per unit of capital) invested is useful for investigating the
 

relationship of employment 
to choice of technology. Labor-intensity is
 

often inferred indirectly from the degree of capital intensity measured in
 

terms of capital-output (K/a) or capital-labor (K/L) ratios. In general,
 

the amount of capital spent per unit 
of labor (K/L) is much higher in the
 

developed countries because the resources a country can afford to spend on
 

equipment is proportionate to its i.Lcome. 
 In the developed countries, with
 

incomes per head of the working force of five 
to fifty times that of the
 

developing countries, the level of investment per head of the work
 

force will be five to fifty times that of the poorer nations
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(Stewart 1974: 19). On average, technology designed in and for a country
 

will be in line with what that country can afford. Stewart (1974) set
 

focth a set of relevant estimates that appear ir Table 4; though now
 

dated, 
it allows the relative orders of magnitude to be identified.
 

Poor countries importing advanced technologies from rich countries
 

use technologies they cannot afford given their levels of 
savings.
 

Furthermore, they currently equip only a smal.l fraction of the labor force 

because of high (K/L) ratios. This can be clearly seen in Table j where 

Stewart (1974) estimated for a few selected countries the fraction of the 

labor force that could be employed given their level of savings assuming 

the UK level of technology. 

In neo-classical economic theory, variations in capital-labor ratioi
 

are assumed to be related to variations in the prices of these factors of
 

production. In profit maximizing equilibrium, the ratios of marginal 

products of the two factors is equal to the factor price ratio. If there 

are two or more producer equilibrium points on an isoqtint, then there must 

be two or more substantially different markets for factor prices (see 

points P and Q in Fig. 1). Point Q can exist only in low-wage marketsi of 

the developing countries, -nd point P in the high-wage, capital-Intolsilve, 

rich countries. But paradoxically, this is not the actual case bec"u.ls. 

several poor counties favor unadapted highly capital-lttv.; wy techn Iqus 

(Pickett, Forsyth, and McBain 1974). The standard eng ilrI rigll txp Ilanat fon 

for this situation is that technology is rigid so that. the relov; nt 1io

quant is rectangular implying little or no factor stibstitrt;ibllity (l t 

X'PX' in Fig. 1). The economic explanation for thi!; paradox I thiat factor 

prices in the developing countries are distorted to chtapon vapit,l 

http:bec"u.ls


12 

Table 4 

'Appropriate' Investment Costs Per Man 

US 28,965 Brazil 3,606 
UK 12,519 Jamaica 4,110 
France 16,695 Nigeria 639 
JapanL 6,759 Ceylon 1,458 
Argentina 5,154 India 551 

Source: Stewart (1974, p. 19). 

Table 5
 

Percent of Labor Force That Can Be Equipped With UK Levcis
 
of Investment Per Head 

Country Percent 

ArgenLina 
Brazil 
Jamaica 
Nigeria 
Ceylon 
India 

41.2 
28.7 
32.9 
5.1 

11.6 
4.4 

Source: Stewart (1974): 20).
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Capital 
C 

X 

A 

/p 

C 

0 

B 

Labour 

x 

L 

Fig. 1: 

Source: 

Substitutability of labor and capital 

Pickett, Forsyth, and McBain (1974). 
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through overvalued exchange rates, investment incentives, and minimum wage
 

laws. Interestingly, actual empirical work does not support either of
 

these explanations. Investigation of several industries in many countries
 

in-cluding leather, footwear, textiles, iron foundry, sugar, and metalwork
 

confirm the existence of a wide range of efficient technological alterna

tives (See the special issue of World Development edited by Pickett 1977;
 

Bhalla 1981). Moreover, in some instances the techniques actually used
 

could have been replaced by more labor-intensive techniques which would
 

have been more profitable (Pickett, Forsyth, and McBain 1974).
 

Due to its fundamental importance, the question of choice of tech

nology has received considerable theoretical and empirical attention. In
 

the early seventies the World Employment Programme of the ILO undertook a
 

series of studies in several economic sectors and products carried out in
 

the main within developing countries. The results of these extensive
 

studies in can making, sugar processing, manufacture of cement blocks,
 

textiles, etc., were published in a single volume (Bhalla 1975) and later
 

updated (Bahalla 1981). Similar investigations on choice of technology
 

have been pursed by the Food and Agricultural Organization, the United
 

Nations Industrial Development Organization, and at World Bank. In the UK,
 

work was done in the Intermediate Technology Development Group, in the
 

David Livingstone Institute of Strathclyde University, and in the Tropical
 

Products Institute.
 

What conclusions can be drawn from these studies? First, all of the
 

studies reveal that there is a considerable range of technology choice; and
 

this remains true at least for some products even when the quality of the
 

product is defined in a fairly rigorous fashion (Pickett 1977: 775).
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This has demolished the previous claim that in most sectors technology is
 

rigid, and that there is little practical choice available.
 

Second, given the range of technology the least-cost choice is closer
 

to the labor-intensive than the capital-intensive end of the spectrum, so
 

that the replacement of existing technology with more labor-intensive
 

methods would have been more profitable at factor prices as a businessman
 

would observe them (Pickett 1974; 1977).
 

Third, in a number of the studLes-footwear, cotton textiles and sugar
 

manufacturing are examples--variation in profitability actually was smaller
 

than that in employment and investment. This implies that even where
 

labor-intensive methods are not the technical optimum, there may be a need
 

to consider a trade-off between profits and goals of employment
 

maximization. The pattern of variation suggests that the economic penalty
 

for creating more employment may not be excessive (See the editor's
 

introduction to the special issue of World Development on Choice of
 

Technology, 1977).
 

Useful as these studies are, the examination of choice of technology
 

was confined to a framework of labor/capital substitutability. The studies
 

need to be extended to cover other factors such as the use of and the geo

graphical location of recourses. In planning to increase employment
 

through the establishment of a large number of small workplaces, it is
 

important to create these in areas where the people are living now;
 

furthermore, production should be mainly from local materials and for local
 

use (Schumacher 1973: 175-76). A useful line of inquiry would be to
 

develop a measure of 'site-intensity' in production, parallel to the
 

concept of labor-intensity. For this purpose, the total cost of materials
 

will be divided into three parts: (a) cost of imports; (b) the transport
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cost of imports; and (c) the cost of local materials (assuming no
 

transport costs for local materials). Site-intensity can be defined as the
 

ratio of the value of local material used In production to the total value
 

added(Ml/0) where Ml is the value of 
local material and 0 is the value of
 

total output.
 

Often, it is not clear what geographical area should be included in
 

the concept of a site. This problem may be circumvented by using an
 

alternative measure, 'site-extensity', which can be defined as 
the ratio of
 

the sum of the cost of imports plus the cost of transporting the imports,
 

to the total value of the product. The simple sum of the ratios of site

intensity and site-extensity will yield an index of material intensity,
 

i.e., the total value of material expressed as a ratio of the total value
 

of the product. Although the quantitites required for these simple indices
 

are easily obtainable there are few empirical studies relating site
 

characteristics 
to value added. For employment maximization in rural areas
 

the workplaces on the average, must 
be, cheap enough to be created in large
 

enough numbers without requiring too much capital or excessive imports.
 

Therefore, the chosen technology should be high in both labor and site in

tensity. The electronics assembly industry in south-east Asia underscores
 

the point that labor-intense manufacture need not necessarily also be site

intense.
 

Another important concept in the evaluation of technology for rural
 

employment maximization is the matching of technology to end-uses. 
End

use refers to the physical nature of the task to be done at 
the end of the
 

production process. 
Energy and material can be conserved by matching tech

nology to the end-use in type of energy used, scale of production, and
 

geographic distribution of resources (Lovins 1977). Consider the example
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fertilizer manufacture. 
It is one thing to compare two processes for the
 

manufacture of 
chemical fertilizer in terms of labor-intensity, but it is
 

quite a different task to seek a technology that exactly matches the needs
 

of the physical task of providing low-cost fertilizer to rural farms poorly
 

served by routes of transportation. 
As is commonly practiced in China and
 

India today, the anaerobic decomposition of animal and human waste and
 

other organic matter will produce balanced plant nutrients and 
a clean
 

combustible gas, methane. 
 The disposal of organic matter in this manner
 

will greatly reduce contamination of village water, and will eliminate the
 

transport costs of hauling chemical fertilizer from factories to the
 

fields. 
The biogas technology for fertilizer production is not 
only more
 

labor-intense, but also is well matched to the end-use of fertilizing
 

fields and providing energy.
 

Several comprehensive methodologies for matching technologies to local
 

needs exist already. 
A good example is the program developed by the Solar
 

Energy Research Institute in Golden, Colorado to match energy systems to
 

local rescurces 
in rural areas 
of the developing countries. 
 The matching
 

is done by considering the type of energy output required, the 
temperature
 

of the energy required, and 
the geographical distribution that is
 

required. 
These together with the temporal, economic, and social aspects
 

of the energy need are matched to the local conventional and renewable
 

energy sources; so the solution that is selected is quite unique and site

specific (Ashworth and Neuendorffer 1982).
 

The possibility for developing the rural economy through the use 
of
 

low-cost, labor-intensive technologies which use local materials have been
 

amply demonstrated by the experience of China. 
 As in other aspectq, China
 

hae followed the concept of "walking on 
two legs" in her approach to rural
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development. 
 They have struck a balance by adopting both large and
 

small scale undertakings and by using both advanced and intermediate
 

technologies depending on 
the sector, the product, and the specific need.
 

In their energy sector, 
the systems developed under the decentralized leg
 

include biogas, 
small scale hydro, planting of fuelwood, and small coal
 

mine operations. 
 During the Great Leap Forward (1958-60) and the Cultural
 

Revolution (1966-76), both political and economic considerations entered
 

into the decision to adopt small scale, decentralized systems. 
These
 

systems economized on 
transport and distribution costs, and eliminated the
 

need for government subsidies by relying on 
local finance, labor, and
 

materials. 
The choice of techniques was undoubtedly a major factor in the
 

rapid diffusion of energy, construction, manufacturing, and agricultural
 

technology in rural China (Taylor 
1982). In their biogas development, the
 

Chinese opted for a simple water pressure digestor for use in rural
 

households. 
Despite the inferior technical performance of this system, it
 

is quite cheap and can be 
built from local materials. It is estimated that
 

there were over 
seven million such digestors in China at 
the end of the 70s
 

(Taylor 1982: 24). By contrast, the Indian design which was promoted by
 

the Khadi and Village Industries commission is more expensive. The system
 

consists of 
a deep well, and a floating drum usually made of 
steel which is
 

expensive and has 
to be bought from outside. As of 1981, 
the Village
 

Industries Commission claims 
to have built about 0,000 of the!ce units, 

although the number actually functioning may be much lower, a testimony to
 

the relatively limited diffusion of 
biogas technology in India (Lichtman 

1983). 
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Locating Economic Activities
 

The proper siting of economic activities is critical to their
 

success. 
 This part of the discussion approaches the issue of siting
 

economic units through a group of 
techniques called location-allocation
 

analysis. The general location-allocation problem focuses on how to locate
 

a set of facilities to best serve a given spatial distribution of
 

population. 
Facilities may include hospitals, schools, warehouses, retail
 

shops, and manufacturing plants.
 

The location proble.i is the question of where to
 
locate, given knowledge of which people are to be
 
served from each facility: the allocation problem

is to decide which people should be served from
 
which facility. In most applications both problems
 
must be solved simultaneously, in a 'chicken and egg'

fashion . . . (Goodchild and Noronha 1983: 4).
 

There is a rich literature on locational models developed to find
 

optimal sites when alternative locations exist (Hodgart 
1978; ReVelle,
 

Cohon, and Shobrys 1981). In a paper delivered at the 1983 annual
 

meetings of 
the Regional Science Association, Rushton reviewed several
 

successful applications (f location-allocation methods 
to the siting of
 

hospitals and schools in developing countries (Rushton 1983). 
 In this
 

paper he also cummented on other locational methods used in the past such
 

Ls 
the Urban Functions in Rural Development sponsored by the US Agency for
 

International Development (Rondinelli and Ruddle 
 1978), and the school 

locjtion illanning methods adopted by the World Bank (Gould 1978). Rushton 

argued that In each of 
these instances the locational methods used were
 

infcrior to others that were in fact readily available. 
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During the past ten years, many institutions had
 
recognized the importance of improving locational
 
decisionmaking in the area in which they were en
gaged. Even though the literature of location
allocation modeling was well known within the pro
fessions of Regional Science, Geography and
 
Management Science, and although most of these
 
institutions had access to the advice of pro
fessionals in this area, they often insisted on
 
using less appropriate methods, often claiming them
 
to be simpler and more appropriate to the conditions
 
of developing countries. The documents describing
 
these cases show an almost universal groping for
 
ways to implement the same concepts that had been
 
so successfully operationalized in location
allocation models more than ten years earlier:
 
how to select locations to meet distance limits,
 
capacity thresholds and general accessibility to the
 
population. These phrases occur again and again in
 
these documents as their authors make progress in
 
rediscovering a literature that already existed
 
(Rushton 1983: 15).
 

Admittedly the methods of location-allocation offer great advantages
 

in the optimum location of facilities. The question of concern here is:
 

can this methodology be applied as a strategy for employment maximization?
 

Consider the problem of providing facilities for repair and rebuilding of
 

small agricultural machinery. Given the value of the 'range', i.e.,
 

the farthest average distance farmers are willing to travel for this
 

service, and the value of the 'threshold', i.e., the minimum demand
 

necessary to support this activity at a site, what is the maximum number of
 

such units that can be economically established in the region, and where
 

should they be located? The methods of location-allocation will provide an
 

answer to this question, an answer which has obvious implications for
 

employment maximization. In concrete applications it is most likely that
 

the issue of employment maximization is considered in the context of a
 

program of integrated rural development rather than in isolation. Under
 

such circumstances there are clear advantages to applying the same set of
 

locational techniques, both to the tertiary sector (location of services)
 

and to the secondary sector (location of manufacturing).
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In location-allocation three basic elements can vary in a system of
 

facilities: (a) number, (b) locations, and (c) capacities. For the moment
 

if we ignore variation in capacity arid 
assume that the number of facilities
 

p is given, then we have the classic p-median problem:
 

Locate p facilities on a network of n demand nodes so that the total
 

travel of all users is a minimum. Every user is assumed to travel to the
 

closest facility.
 

If the region is partitioned into n areal units we assume that the
 

population of each areal unit is concentrated at a single ?oint within the
 

areal unit with geographic coordinates Xi, Yi, i=l,n. Of course, this
 

assumption will lead to serious errors if the areal units are 
very large. 

Using the notation of ReVelle and Swain (1970), what follows is a 

formal statement of the p-median problem: 

ai = the population at demand node i, i=l,n 

n = the number of nodes 

p - the number of facilities to be established 

dii = the shortest distance from node i to node j 

Xij = I if node i is assigned to facility j, 0 otherwise 

The people in the ith node are to be assigned to one and only one 

facility; that is the assignment cannot be partial. The facility may be in 

the node itself, or in one of the other (n-i) nodes. 
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The people miles from node i to node j is aijdij. The objective
 

function tn be maximized is:
 

n n 
Z Z aid Xij 

j=1 i=1 i 

This problem contains three constraints. First, each demand node must be 

fully assigned. 

n 
Z Xij=1 for i=l,n
 

j=l
 

Second, assignments of nodes can be made only to those nodes which assign
 

to themselves.
 

Xjj_ ikj 	 i - l,n 

j = l,n 

i#j
 

Third, the total number of facilities and the number of nodes which assign
 

to themselves, both must equal p.
 

n 
E Xii=P 

i=1
 

The second constraint needs additional comment. Since Xij is equal to 0 or
 

1, the inequality can take one of four forms: (1) Xjj=l and Xij=O--node J
 

has a facility but node i was assigned to another facility other than j;
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(2) Xjj=l and Xij=l--node i was assigned to the facility at j; (3) X i=0
 

and Xij=O-node j does not have a facility and i 
was assigned elsewhere;
 

(4) Xjj=O and Xij=l--this is an impossible situation by the inequality
 

constraint. 
 It states 
That node j does not have a facility, but node i was
 

assigned to j which would be impossible.
 

ReVelle and Swain (1970) have shown that the p-median problem can 
be
 

solved as a linear programming problem. Given that 
the available funds are
 

to be allocated for an unknown number of facilities serving a particular
 

region, the decision to have exactly p facilities rests on the assumptions
 

that fixed costs for establishing facilities are 
equal and that the
 

variable costs of each facility are 
the same (ReVelle and Swain 1970:
 

36).
 

Distance or time constraints can 
be added to the p-median problem.
 

Suppose there is a maximum distance or time limit S beyond which a user
 

will not use the nearest facility. 
It is possible that no geographic re

arrangement of the p facilities 
can cover all n points of demand. The
 

number p is simply insufficient. 
 This leads to a location-allocation
 

.ituation called the Set Covering Problem where the 
idea is to find the
 
minimum number of facilities and their locations such that each point of
 

demand has a facility within the constraint S (ReVelle, Cohon, Shobrys
 

1981: 325-329).
 

The notion of complete coverage of all demand points can be an un

realistic goal when working with limited budgets. 
 If t,n facilities are
 

needed to cover an entire population within an hour, but the budget will
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only permit seven facilities, then 
one can ask how best to locate the seven
 

facilities such that 
the maximum coverage of the population is obtained
 

under the constraint of an hour's travel time. 
 This leads to the Maximal
 

Covering Problem formulated and solved by Church and ReVelle (1974):
 

Allocate p facilities so that the maximum popu

lation will find service within a specified time
 

or distance limit S.
 

The theoretical and computational links among these three classes of
 

problems have been explored by Church and ReVelle (1976). 
 They have argued
 

that the Maximal Covering Problem can be solved as 
a p-median Problem and
 

that Maximal Covering Problems in turn have supplanted Set Covering
 

Problems.
 

Another version of the location-allocation problem that is
 

particularly relevant to increasing employment can be 
stated as a Maximum
 

Facility Problem. The objective function is:
 

n 
Maximize = Z = 
E X.
 

j=1
 

where n = number of demand points
 

Xj = 0 or I depending on the absence or presence of a
 

facility at j
 

subject to, 
 n
 
Z aij>T
 

i=l
 

where aij 
= the demand from aode i for the service at j
 

T = 
minimum threshold required to establish a facility
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The discussion above shows that locational problems of rural develop

ment related to the siting of service facilties and manufacturing units can
 

be formulated and solved as location-allocation problems. 
 Efficient
 

computer programs for solving these problems exist (Rushton, Goodchild,
 

and Ostresh 1973). Location-allocation problems 
can now be solved on
 

micro-computers also (Goodchild and Noronha 
 1983). The use of these
 

programs requires 
the minimal knowledge of preparation of input and inter

pretation of output. 
 Hence, the micro-computer programs for location

allocation ideally are 
suited for application in the developing countries
 

because of low cost and ease 
of training.
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The Question of Selective Regional Closure
 

In general, the wealth derived from agriculture can be lost to rural
 

areas through at least three mechanisms: (a) the transport of agricultural
 

produce to distant places for processing and marketing, (b) the deterior

ation of the urban/rural terms of trade, and (c) the increased consumption
 

of imported articles. Consequently, the objective in regional development
 

is to find a set of institutions which would selectively close the leakage
 

of surplus from rural areas. But to attempt to do 
so is to go against the
 

prevailing paradigm of regional planning which is founded on comparative
 

advantage, the spatial division of labor, 
free trade, and the integration
 

of the space aconomy (Friedmann and Weaver 1980). From the viewpoint of
 

traditional regional planning, the outflow of 
the rural agricultural
 

surplus poses no problem because the consumption of imported goods and the
 

use of transportation facilities to move agricultural commodities means 
a
 

greater degree of urban-rural interdependence. In fact, a basic maxim of
 

regional planning is that regions remain poor because of lack of
 

integration to the national space economy, ". . . the hierarchy of urban 

places represents the ultimate means for organizing a geographic area into
 

its component social, political-administrative and economic spaces 
. . 

(Friedmann, 1964, p. 349).
 

According to this view, the space economy is articulated through the
 

urban hierarchy and a system of cities is a pre-requisite for economic
 

growth. In the poor countries of the world where the system of cities was
 

not well developed, a principal objective of regional policy was 
to create
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such a system. Friedmann expressed this view in his classic book on
 

regional development in Venezuela in the following words:
 

• • . the basic processes of modern economic develop
ment unfold chiefly in an urban setting from which, 
through a series of complex linkages and multiplier
effects, they eventually spread to encompass the whole
 
nation. The problem is to choose that minimum number
 
of core regions in which concentrated investment on a
 
large scale is likely to trigger the rapid expansion

and full articulation of the space economy (Friedmann
 
1966: 56).
 

Friedmann no longer subscribes to his earlier views 
on regional
 

development. 
 He and several others have expressed great disillusionment
 

with notions of spatial integration, growth poles, diffusion of moderniza

tion, and propulsive effects of urban centers (Friedmann and Weaver 1980;
 

Friedmann and Douglas 
1975; and Stohr and Taylor 1981). The emerging
 

paradigm in regional planning is less 
concerned with urban hierarchies and
 

spatial integration than with a direct focus on poverty groups, basic
 

needs, production for interral consumption, and the development of local
 

resources. Fr!edmann and Weaver (1980) have used the terms 
'function' and
 

'territory' to describe the two views of space corresponding to the two
 

competing paradigms of regional planning. 
The concept of function refers
 

to functional integration where "their ultimate aim was 
to integrate the
 

spatially articulated national economy, by subordinating its smaller local
 

economies to the 
reason of the national market" (Friedmann and Weaver
 

1980: 186). In the concept of territory the principal objective is the
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region, itself, i.e., the economic and cultural development of the region,
 

and of the people living in that region; there is less concern for the
 

comparative advantages of the region, vis-a-vis, the national or
 

international economies. 
The principal objections to the functional view
 

of regional planning is summarized in Friedmann and Weaver (1980). 
 Suf

fice it to say, the territorial view of the economy is more compat-ible
 

with the objectives of employment maximization in rural areas of the Third
 

World.
 

What is the appropriate territorial framework for retaining the agri

cultural surplus in the rural areas, for increasing the potential for in

dustrialization, and thus providing for alternative employment oppor

tunities in the non-farm sector? 
There is no doubt that these objectives
 

cannot be reached without some degree of selective regional closure. As no
 

region can or need be totally self-sufficient, regional closure must be
 

activity-specific. 
Apart from the literature on import-substitution there
 

is very little theory to guide us in selective regional closure, Tariffs
 

and similar tools of restrictive trade practices are not available for use
 

by sub-national regional authorities.
 

Selective regional closure does not imply breaking

links with the primate city, which must continue
 
to provide administrative support, capital goods,
 
credit, managers, technicians, and sophisticated
 
services to the peripheral districts that remain
 
dependent upon it. But selectivity implies that this
 
dependence is greatly reduced and confined to higher
order functions that the region is unable to provide
 
for itself (Belsky, et al. 1983: 32).
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Regional aggregation and the areal size and type of functional units
 

are other important aspects of closure. Market 
areas of different products
 

and services will vary in size with transport costs and distance
 

elasticities of demand. 
Accordingly, the administration of closure will
 

require the recognition of a multi-level system of activity specific
 

regions. Different mechanisms of closure such as 
the outright banning of
 

imports, sales taxes, licenses, regulation of inter-regional transport,
 

etc., will be required at various levels of regional closure. These
 

procedures require the recognition of the following regional concepts: 
 (a)
 

functional regions showing the local market areas 
of the production units,
 

(b) an administrative system that organizes the centers and their market
 

areas into a functional hierarchy, (c) local resource regions, and (d) 
an
 

overall planning region with effective decision-making powers. 
 For the
 

latter, Friedmann and Douglass (1978) have suggested the concept of 
'agro

politan districts' a territorial unit encompassing a rural-urban population
 

of 50,000 to 150,000, depending on population density.
 

In the spatial distribution of the location of economic activities it
 

is important to recognize that secondary or middle sized cities provide
 

very different opportunities for rural and regional development than small
 

towns and market centers, A principal thrust of the employment strategy
 

advocated here is the local production of local consumption needs. These
 

production activities can be spread ubiquitously throughout the small
 

market towns. However, when towns reach a certain size they offer
 

agglomeration economies that do not exist in the small market towns. 
 The
 

secondary cities can be developed to buffer the market towns from the
 

primate city, and certain activities 
can be located in the secondary
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cities so that the region as 
a whole derives urbanization economies with

out excessive leakage of the agricultural surplus. 
It is this kind of
 

symbiosis which is suggested in the concept of agropolitan districts.
 

Secondary cities are particularly appropriate for the location of govern

ment administrative services, warehousing and wholesaling of agricultural
 

inputs, agro-processing industries, manufacture and rebuilding of small
 

farm machinery and implements, and organization of tourism and !xport
 

activities.
 

No policy of regional closure will succeed without the active support
 

and commitment of the national government. The likelihood of success in
 

the making and selling of consumer goods such as 
soap and shoes at a local
 

level without protection from imports is indeed very slim. 
Because closure
 

must necessarily be selective, a great deal of coordination with different
 

sectors of the national government is required. 
Thus, the commitment of
 

national policy, and coordination with the national administration are
 

difficult but essential steps in the successful implementation of regional
 

closure. The 
consumer products which will be manufactured in rural areas
 

using simple labor-intensive techniques may often be iiferior in quality
 

and appearance to its imported counterpart. The cooperation of 
the
 

government in this 
area can come 
through the regulation of imports and
 

advertising, and the active promotion of local manufacture such as was done
 

by the successful Swadesh movement in India.
 

For small scale, local manufacture of consumer goods to be
 

economically successful three conditions should exist: 
 (a) adequate local
 

demand for the product in question, (b) appropriate production con-ditions
 

for making a functional product at affordable prices, and (c) anational
 

will to administer a policy of selective regional closure.
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Summary
 

The non-farm sector in rural areas 
of the developing countries can
 

play an important rol3 in providing increased part-time and full-time
 

employment to members of agricultural households. Empirical evidence shows
 

that activities in the non-farm sector of rural areas are driven primarily
 

by demand for consumer goods and services from farm households. The ex

pansion of local production of consumer goods and services will not only
 

increase employment and improve income distribution, but it will also help
 

retain the agricultural surplus, for investment within the rural areas.
 

Three important regional issues arise in a discussion of the expansion of
 

economic activity in the non-farm sector. 
First, is the issue of choice of
 

technology. The widespread establishment of manufacturing units in rural
 

areas requires simple technology using little capital, much labor, and
 

local resources. The concept of site-intensity which is similar to the
 

notion of labor-intensity can help measure the degree to which locally
 

available material is used in the manufacture of a product. For maximum
 

effectiveness the production technology that is chosen should be both
 

labor and site-intense. The choice of technology also must depend on 
the
 

matching with the end-uses of the product. Second, a policy for maximizing
 

employment through the widespread establishment of manufacturing units must
 

have a methodology for the optimal siting of these activities. 
The methods
 

of location-allocation analysis offers a comprehensive array of tools
 

for accomplishing this task. 
 Although these techniques are somewhat
 

sophisticated, package software is now available for running these pro

gramil on small computers. This facilitiates the training of regional
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planners in the developing countries in the use of such models. 
Third, any
 

policy for encouraging local manufacture of consumption goods and of simple
 

farm implements must have a strategy of 
regional closure to protect
 

these industries from outside competition. Regional closure has to be
 

activity-specific. 
This requires a regional hierarchy for the spatial
 

distribution of activities. 
 It also calls for support from and close 
co

ordination with the national government. Within the urban hierarchy the
 

small market towns 
can be expected to play a very different role from that
 

of the secondary cities.
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