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BUILDING CONSTRUCTION. MATERIALS INDUSTRIES & TECHNOLOGY CHOIGE:
Thelr Impact on Rural Emplovmart and Income distribution.
Case study of 3zhiwal District, Pakistan. :
SYNOPSIS

Employment and income distributiom are major objectives
of most rufal development projects and programs. Many such
programs, esé@sing the approach of bagic infrastructure
development of small towns and rural areas, require sube-
tantial capidtal inputs by way of biilding construction.
Pven in the absence of such a specific comlitment to rural
infrastructure development, private housing and public
buildings can often constitute a large portiom of total
rural investment. However, the link beitween such investiment
and rural employment and income distribution has yet to be
systematically investigated. Housing economiastse have pointed
out the employment generating potentials of building construc-
tioqj but their studies have focused on the urban sector
and are unrelated to o defined spatial unit which is the
context of moat rural pfojec .

This Thesls examines rursl building earstruction and ma-

terials industries within a rural district in Pakictan, spe-

cifically in terms of thelr employment and income distribution 5
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impacts. It argues that{givenithe development and celection 7
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of more zppropriate technologies such impacts could beéowdk‘\
csignificant while also reducing construction costs.
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The appropriate technologiesylie closer to the traditional
end of the technology spectrum rather then the modern end.
‘However, ° - ‘- modern bullding technologies ~ are typicslli
adopted in rural public buildings and promoted in the private

gector. This results in substartial leakage of bullding
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invegtments from the rural to the urban sectoras and to the

upper income groups. The high costs of such technolbgies
also regtrict: their coverage and affordability.

The axioption of more traditional building technologies is
inhibited in several ways. These include . import substitu-
tion policies favouring urban formal * . -+ gector industries,
“5 weak effective demand for traditional technologies and
the modernisation/demonstration effect which distorts public
and private preferences away from traditional practices.
Rural development programs and projecte that aim to use
building’ consvruction-investment for employment and income

digstribution need to be designed to take such factors into

account.



THESIS OUTLINE

1. Introduction

| Relating thesis subject to relevant concepts and defi-
nitions concerning technology, employment and development
and to approaches and methodologies used in previous stuéies

on housing employment and rural development,

2. Eousing, Employment, dnd Income Conditiong in Pakistan

A discussion of the patterns and trends in rural housing,
employment and income conditions, housing and rural deve-

lopment policles and programs in FPakistan and a description

of the study area.

3. Materials Production and Supply
A comparison of industries for potentially substitutable

materials (e.g., 0il vs. agiculiture waste-fired bricks, timber

ve. oteel)

Digcussion of such factors as owner-manager-worker rela-

tions, inputs supply, vproduct guality and distribution

methods. . o
o seseead S
Financial and economicA?nalysis ofAindustries through
modified cost-tenefit and cash flow framework, particularly

7
to compare such trade-offs as between profitability and

U

income distribution.
. o . . a i 1]
Summary conclusins regarding induetries, mature of 1lmprove-

W
ments reguired in each and potentials for substitutlen.ewe
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b, Building Technologies

A comparison of the range of bullding technology types
groupediirto traditional, intermediate and modern, existing
and proposed.

Comparison of guch factors as technical performance and
complexity of construction according to income group and
whether the project i1s public or private, particularly to
compare tradedffs such as construction vs. maintenance cosl &

complexity.

b P 9
Financial @ﬂd economic anely g of bullding technologles

thrr ough modlfled CBA and 09 sh flow framework particularly to

compare such tradeoffs s least cost versus 1ncome distribution.

. . . ' . . i &)
Using input-output matrix to analyse changes 1n coverage, \ ¢

L. T P
demand for inputgjand emplovment snd income distribution wwmﬁhk
vt ) . . )
txfeugh var v1np the charec of each building technology E

type in total output in both the npubtlic and vrrivate sectors.

T the—ddetrict . Tarticular reference to such frctors 1

as whether public sector demand shifts can “ﬂgnlflcantly

1ngrpﬂ~e the marhet for traditional mﬁterlalu, improve

emplovment qnd income digtribution situation or, conversely

create bottlenecks in the input supply.
Summary conclusion regarding relative desirabilities
of building technology types, identifying those which

optimise least cost and employment and income inmpa cts.

with technical performance.
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5. Folicy

Economic and institufional factors +that supress the demand
for traditional building. technologies and materials indus-
tries such as those considered desirable from the preceding

[P

analysis. General conclusions and suggestions for how !

—Factors . )
theseAmay be addressed at the national and project level

and potential problems in implementation.
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Chapter One
(summary)

INTRODUCTION

Although building construction - private housing or pub-
lic buildingé - often constitute a significant portim of
invegtment and activity in rural areas,thelr implications
for rural employment and income distribution have yet to
be systematically investigated. Consequently, no specific
body of literature exists on the subject. In its absence, ©
one is faced with the task of drawing on the msin theories
underlying discussions on technology, employment and deve-
lopment and the literature on housing snd employment in re-
lation fto rural development.

1, Technology, Emplovment & Development

The literature on technology, employment and development

issues from three bagic theories.

The growth theorists adopt the neo-classical model

emphasising development as resulting from maximising aggre-

gate output which, in turn, occurs through capital accumu-

Igtion from profits, savings and invesiment. Capital-intensive

er@ L’h\ (. @uit{)'@m; PR ‘1@1 "X :
technologies [using)scale and .agglomeration economl@d)

A .
achieve capital and labor productivity and increased output.
Labours 1s absorbed through capital accumulation kempldyment)?
and capital improvements insure higher produotivity, and,

7

therefore, wages (income distribution). However, present

consumption (and employment) may have to be sacrificed for
greater future consumption (and employment)(Seng 1970).

Technology analysis centers on the two inputs (capital

and labour%ﬁgne output)production function with price asg
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the determinant insuring that the most productive proportions
(Solow, 1956) .

will Dbe utilised.ATechnical advance occurs when fewer inpits ,

can produce the same output. Inappropriate technologies
: Wk tn <o pp A )
C . i corprpod ) ,
result through price digtortions from policies ©uch as 7
\,;"’1&\,\ ‘{?\?J’ kgl : .

“WQ“'“imPOrf substitution](Ranis, 1971 and 1979).
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co¢ Neleex posddng .
The peapitalistleountries through aid can make up the ;

savings gap and along with the multinational corporations
can transfer the most modern and appropriate (i.e.,

£
productive, output maximising) technologies to the Third

. /\ o6, 2
World. Such modern innovationsggéHﬁképread from the cepitalist '
, Third Werla . _
countries through ey urban systems filnally down to the  aeselsek
. . . . oy bt {“’53“"%
rural areas and backward regiong =-=- with broad?r development b
Uilrshman;l958,Berry,lQ?g[}J 0
"trickling down" in the same way.AThis ﬁheorjl%avors profits
over wages, and investiment in large-scale, capital intensive
Urban industrial enterprises in the formal sector over
small-scale informal sector enterprises whether urban or
rural.
Employment and basic needs theorists point out that in
Third World countries where capital is scarce and labour is
plentiful and underconsuming, the most effective and egali~
tarian route to economic development is through human capital
improvements, This ig achleved through the provision of
basic goods and services - food, health care, educatbn and
shelter, etc. - directly to the poor and by providing employ-

ment to strengthen their effective demand for these basic

needs. Thus investment in basic needs and labour-intemsive

technologies, not necessarilly maximising output, is stressed

particularly for the informal rural sector ( ILO, 1976).
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Dependenoy theorists may agree with the pre erptlon of
— g rte wee d ) @dwocelet W2t pvad o iy
the employment,@ Agxponents ]but emphasise that the%(pannot be
effectively 'implemented until dependency ties are severed
between,the Third WOrld and the capitalist countries. They
aggue that underdevelopment is a hictoionl result of the
domination of the capitalist (core) over the less developed
(periphery) nations/implemented during colonial times through
"direct rule and now in partnership with the local elite.
During this period, there hag been a net siphoning of |
regsources - human,natural and financial ; from the periphery
Fo the core. This hag resulted in stunting the development,
;nd, in some cases, uﬂggfagziion“np the hermnhery ~The same .
ST s shehiewed 45 { ponter  eddined )72 /
core-periphery relationshlp extendg‘within the Third Worid /
countries, i.e., between urban and rural areas and betwwen
1esé and more advanced regions. Under this model)aid, trade
and technology transfer from the core to the periphery are
all instruments for furthering such exploitation. Third
World countries should strive for indivildual and collective

- 9,
) self-reliance &meﬁaqx—@%ehw@ih@% (Myrdal,1957;Baran,1957; Frank,l970)
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It is useful to keep these models in mind. A country's aJwgstQU@(

objectives and policies, imnlicitly or explicitly, often | )
7 é;%i??imﬁlall three modelsti varying degrees. The resulting |
conflicts help explain policy implementation problems. ;"%y
‘For example, Takistan': attempts national self-reliance e,
but through QQEEZig::Z%zlwppeserly¢&0;%manéw¢%¢% cabital— Bt
intensive cement andv’teel 1ndu trleo. The import substitu- Vﬁj§@

. . . \w? m,
tion policies and scale of domestic markets required for - 0© & f
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these industries confliot with the country's attempts to
provide low-cost basic rural infrastructure by fostering
locally based rural materials'industries. Manifestations
of the Thid World countriésf 'technical dependence' on capita-
list countries such as resource siphoning, brain drain,
and the demonstration effect,referred to in the dependency
model,also operate between urban and rural areas in Pakistan.
Employment and dependency theorists have not offered an
alternative economic analysis for comparing technologiles
and their effects. Instead, they have highlighted the limi-
tations of a strictly neo-classical analysis particularly
its emphasis on capital-labor sukstitutions and price.
For’example; Stewart (1977), in her only building related
gtudy - on cement block manufacture - attempts to show how
incféasing the scope of analyéis to include a range of
building types, processes and products affects technology
choice. However, as she acknowledges, her study is limited

by also being initially set up in the neo-classical mould.

2. BPuilding COnstruction, Housging & Employment in Rural Areas

Except for a passing reference in the public works litera-
ture,rural development theory and practice has been content
to leave building construction to the engineers. Despite
the requirements for large inputs of building capital in the
various 'basic infrastructure','agropolitan develbpment'
(Friedman,1979) and'urban functions in rural ?evelopment‘aprnmAkes,
(Rondinelli,1976 & 1983), none of thexgigggzg%slhave discussed

Qe

A kel
o VoM 0 e

ol




- 5?_ '

o et

(v’”(‘gﬁej

Nlinkages between the building construction activity g,

th

Eém@L;@d}aﬁdﬁthe broader socio-economic objectives they espouse.
advocaled ; -7

Thus, while'tirickle up' in. these approaches is suspected, '
boﬂ&n% T

one of its biggest sources - choice 6fAtec nology - is left

unidentified and unexamined.

The literature on housing and employment has argued the
following: (1) that employment multipliers in building cons-
truction can often be higher than that in manufacturing
(Grimes,lQ?é); (2) that low-income housing has higher multi-
pliers than-uﬁper-income housing (Ganesan,1979) and (3) mul-
tipliers in provincial cities are higher than in the capital
(Straseman,l1976).

Shaw (1980) has proposed a migration strategy to "bend
back the mrban flow' to the metropolis- based on residential
construction programs in intermediate size clties.

“wMone of these studies havegguy%ﬁéﬁithe employment posgi- 5
Yoz @AY s o svdaes

bilities, down to the rural sector nor have)Ebay%?isoussed !

the problems faced in making and implementing the particular

technology cholces they suggest, given a specific spatial

uﬁit and soclo~economic context. Ganegan, for instance,

concludes ‘that Sril Lanka's required housing targets can only

be met by increasing the share of traditional housing in the

total outpupﬁput he limits discussion to a national and v/

¥

quantitativé level. Ve -
(? u&* - -
Rural housers have suggested using building construction
as an employment generator in rural areas (Soysa,1979; UN,1977).

However, apart fvom some calculations of the amount of employ-
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ment generated for some particuldr housing projects, the

arialysis has not been carried further.

3, Methodologies

As mentioned earlier, with no alternative offered, economic
analysis of technology remains rooted in the neo-classical
tradition. Such studies have either been quantitative
macro models at the level of country or cross-couniry studies
or micro studies typically isolating a particular manufactu-
ring industry, focusing on some capital equipment within it
and analysing the capital-labour substitution pogsibilities,
given price variations. To help select technologies and
projects, cost-benefit analysis is used with discount rates
for the time value of money (present consumpiion versus
future consumption), shadow prices (accounting for price
distortions) and weighting (for preferences).

For our purpogses, these methodologies, though suggestive,
are inadequate. Firstly, to analyse bullding construction,

techndlogy and employment for a spatial unit typical of rural

development projects, a scale of analysis in between the ww&szx

e

typical macro and micro studiesrés required. Such a scale @:;
shéﬁiaJﬁg;ﬁifwéwcbmpafison of a range cf building and ‘f
materials® industries types, theilr pafticuldr product mixes f
and backward linkages.. At the same time, it should also
allow for detailed analysis of each type. This intermediate

scale should also permit both quantitative and gualitative
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Secondly, the criticism that capital-labour substitutions
and price provide too narrow a focus for technology analysis, /7
applies particularly to buildings. Capital inputs are often (
insignificant relative to other inputs such as materiaks
and, in addition to price, factors such as technical standards
adopted)oan strongly influence both materials manufacturing
and construction techniques.

_ choices,

Finally, building technologya“A perhaps more than for
most products, are heavily influenced by cultural considera-
tions, |

Cost-benefit analyslis can be problematic iﬁ a number of
ways. The data required are often unavailable or too costly

? 7
to obtain, shadow prices nave questionable validitx:end
f)

weigiﬁ;ng suggests sc2ietal preferences are uniform and can
be reduced to a numerical value. It is, nonetheless, 2 basis
for rationalising technology choice. For example, through
identifying "switching" prices and discount rates, ore can
get gome measure of the magnitude of weighting/preference
required to choose one over the other technology or project.

Similadly, Stewart's migro-approach for étudy of a single
industry and Ganesan's macro approach, in particulard’his
input-output matrix linking the range of; industries with
building types, are both highly suggestive of how analysis
might proceed.

We draw on these methodologies along with cash flow studies

of construction expenditures (to analyse quamitative relatlon-
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ships between building\teohnology, construction, materials
industries and beneficiaries of income and employment). We
apply these methodolqgies within the case study of a particu-
lar rural di;trict and from the perspective of a local plan-
ning effort seeliing to use building construction for purposes
of employment and income distributiom. We thus confront the
éocio-econoﬁic and instfitufional conflicts that may arise
within the district and bhetween the district and the country

ag a whole when attempting to make technology choices at the

lbcal level.




Chapter Six
(summary of part one)

Factors Suppregsing the Demand and Supply for Tradition=al Bldg. Tech,

The technologies that best combine adequate shelter stan-
dards with least cost and high employment and income genera-
tion are those near the traditional end of the technology
spectrum. The task then is to increase demand for thesge -
technologies which includes mechanisms for the revitalisation
of some technologies that are going out of practice and
introduction of others as yet unknown in the area.

This section outlines thelreasons why demand for techﬁo—
logy at the modern end of the spesctrum dominates the market
and thus some of the major. igsues to be addressed for a
demand shift to occur. These issues are diSCUuoed under
three headings, reflecting the areas in which change) are .
required to effect changes in demand namely: economic policies/

pricing, innovation and preferences.

1.0 Economic Policies/Fricing

o n Pakistan
1.1° hacrﬁecoﬁomlc pOllClPFAGmphBSl>e maximising econonic

growth and nmtional output through savings and capital

sceumulation, Such poligies favour profits over wages and

usually, at least initially, result in an income distribution
skewed towards the urban elite. This elites' effective demand
for upper incamen goods and services, including modern
building technologies, dominates the market.

1.2 The weak purchasing power of the rural (and urban)

poor —kthe main consumers of traditional building technologies-
results in a weak market for these: technologies. This

market is further weakened Tbecause the poor spend most of




thelr disposable incame oﬁ subsistence needs, largely food,
and obtain much of their housing needs, however inadequately,
through self-help.

1.3 Economic growth combined with import substitution
policies favour urban large-scale, capital-intensive
industries in the formal sector over the small-scale, labour-
intensive industries of the informal sector. Whileh the former's
inputs are subsidised through measures such as low interest
rates, overvalued exchange rates, import licenses for
capital equipment, etc., the latter face the true costs for
thelr inputs. Thus, for example, the products of the cement
and steel industries, whose inputs do not reflect their true
scarclty values, can underprice those of the lime and timber

industries. {“ -

H
I.4 There is an intense competitionEﬁe%%&%%e@a&%ive v

[N

&ﬁeé%for the limited and dwindling rural”resources which
the‘iow—inoome groups need.and can afford. This competition
results, for example, in the increasing demand for wood as
fuel rektative to its supply, raising 1ts costs such that

it becomes unprofitable to producel%%%b—aﬁ%;imber beams.
Timber beams thus become gcarce and their prices rise

while those of thelr substitutes, steel girders, are

falling.

2., Innovation

2.1 The traditional regearch and development system~based

2 5 . , .
On{;ﬁéiknowleﬂébbe local craftsmen, the "learning by doing

i v i impr a he
apprentice system and i accumulative improvements on the




traditional\ﬁechnologyr-is being eroded through migration
and new skill requireménts.*~='w”ﬂ. No alternative regearch
and development and training system that is equally low-
cost and responsive to low-income needs is replacing it.

2.2 Thle. rural elite, traditionallyvthe main patrons of
rural innovation, able to riskE;tmammﬁ§@r?ﬂﬁ1investing in
newly emerging building and materials production technologies,
no longer play this role since they have become consumers
of modern housing technology and investors in urban property
and indugtries.

2.3 The technology transfer and communication system is
dominated by information on higher cost modern technologies
with little or no =cceas to lower cost traditional techn-
nologies. For example, while the Punjab (provincial) Euil-
ding Research Centre has exact specifications to inmlement a
concrete tile roof system developed in the U.S., 1t struggles
unsuccessfilly to reinvent a shuttering-free brick vault
system that is comonplace in neighboring Iran and wen some

parts of Fakistan.

3. Preferences

5.1 The demonstration effect of the buildings of rural
trend setters: the government, the rural elite, and the

urban sector, which use modern building technology, biases

the rural housing consumer towards the same.




"%.2 Fublie building departments are dominated by engineers
at all levels, from policy making to field staff. Their
'engineers bias' for the most advanced technologies, reinforced
by theilr training makes it v »» difficult to introduce more
traditional, albeit improved, building practices,

3.3 Buiiding construction is often used as anuainstrument
of patronage eliciting spport and»prestige for tﬂe benefactor,
whether it is the government vis—a—vis.the rural bolitician
‘or the latter vis-a-vis his lotal constituency. The politi-
cians' biasis for the more prestige giving modern building

technologies.

T e - ——— -

3.4 Building codes and regulations specify modern tech-
nologies thus institutionalising the above biases and making

more traditional technologies‘illegal.



In addition to the foregoing, ': .+ - there are other
~ development. and

factors that can inhibit the,selection of traditional tech-
nologies. In fact, the very characteristics that-make:such
technologies appropriate under certain conditions become
liabilities when those conditions change. In brief thzse
characteristics and conditions are as follows:
1. Traditional materials production and buildiing technologies
are sultable for small-scale industriez, outputs and building
fypes which may be sultable for most rural and low-income
building needs but not when large outputs, high quality stan-
dardised products and large-scale buildings are required,
2. The potential for using self-help becomes less important
to the  housing consumer as income and therefore the oppor-
tunity cost of personal labour and the utility value of
leisu;e,increases.
3. For the same reasons, recurring maintenince requirements
of traditional technologies/that suit the cash flow and
leisure patterns of the rural low-income,become an *
inconvenience as income rises.
L, Cost savings that depend on self-help and collective aid
operations are more easily obtained in household and community
enterprises than in public projects of the same kind. It is
more difficult bo obtain and manage self-help when the govern-

ment is part sponsor because of public distrust and the per-

ception that in such projects the government should shoulder

all responsibility,




5+ On their part donors and manager - whether foreign, loecal
. 7 “7
government or community representatives - prefer the one-off D“”Qﬂ
eSS st L\‘“%‘A\‘“ 'Z)
funding and‘construction requirements they perceive modern
‘building technologies offer, rather than the recurring funding
and management requirementa of incremental construction and

may
maintenanoe’thatAresult from the use of traditional building

technologies.
6. Modern substitutes to traditienal building technologies
-become cheaper and more attractive the closer and better
linked in communication and transportation terms the rural
area is to the major urban areas and industrial production
centres.

All the above points need to be considered in desig-ning
policy to increase the demand and supply of traditional build-

ing technologies.



