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.CHAPTER S

THE INFLUENCE OF INCOME LEVELS, SPATIAL, AND INSTITUTIONAL

FACTORS ON TECHNOLOGY CHOICE

In the last chapter we established that the use of }
indigenous technologies relat}ve to their import-intensive
altermative, can be more eguitable and efficient while also
strengthening participation and the building up of local
institutions. Why then are impovtwinteﬂaive techmalogies

still being promoted?

In Chapter 3 we digscussed part of the answer in terms of
Fakistan’s national development objectives and policies. We

also alluded to other reasons which we shall rnow examine.

Although the economic justification of greater efficiency is
the most common, perhaps  the most legitimising, it might
ot be the only reason for cholices made, nor the most
important. Other factors such as prestige enhancement,
preferences learned from professional training, building

codes, and so forth may also influence choices.

This chapter suggests that the importance of economic and

other factors can vary with the income level of the decision




maker and with the spatial and institutional SNVIronment
wWithin which technology shoices are made. The import-
intensive technologies  conform more to characteristics o f
the Upper—income, the large rcities, and the conventional
construction agencies suzh as the Public Works Departments
CFUWDY and the constyuction departments of othery ministries.,
The indigenous techmmlmgi@s, o the other hand, confarm Moy e
tio characteristics of the IDWthDm&, the small town and
rural areas, and the local government instituticons such as
the local counrils and Local Government and Fural
Development (LEgD) departments., The technology
characterisitics desirable to one get of incomes, spatial,
and institutional evironments may be irrelevant, OF BVven

undesirable, to the ather,

It is thus Perfectly logical and rational that if the first
set of income groups and envirvonments dominate - as indeed

they often do - s do the import-intensive technologies, But

1o Donstruction rather than the materials production
technologies are considered here. In principle, the sSame

“situation applies to the latter. To do Justice to the

productiog technmfmgi&s, an analysis of relevant
institutionsg equal to that done of the construction Agensies
ig needed; this ig beyond the stope of the present study.

We consider small towng of populations of 23,000 or  less
to be in the rural sector Cof.Chapter 1), Thus from hereon,
when we speak of rural areas, we include these towng,

Non—-goverimental organisations and other communl ty
development Qroups are evén more veceptive than local
governments. We speak of the latter sipce OUr concern ig fo
institutionalige the development of indigenous technologies
through the public institutimns,
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the result is the technolmgy needs af the lower-—income
groups, city or rural, vemain unmet. The urban poor  have a
chioloce betwesn inadeguate housing using discarded scraps or
a very slow incremental construction process, the latter a
reflection of the gap between their earnings and the rising
coste of expensive importintensive technologies. The rural
poor face a similar prospect given the steady erosion of
their existing souwrces of adequate housing: the builders
trained in indigenous technologies and the indigenous

matevials production industries.

A reversal of this trend requires a shift in decision makers
or at 1eést in the spatial and institutional envivonment
within which critical technology choices are wade. The
comparative advantage indigenous technologies have in rural
areas must be exploited to develop and establish these
technologies in materials industries and coﬁﬁtructiwn
methods. Once established, the éam& technologies with thé
requisite modi fications could be introduced into low-insomne

urbanm construction.=

2. Although this approach has not been consciously
articulated and attempted, the experience in several
countyies have been suggestive., Technologies of lower
standards than officially acceptable have had to prove
themselves first in smaller settlements before they could be
introdured into the larger cities. Low-cost water supply
technigues in, Brazil for example, had to prove themselves
first in Brazil’s small towns before they could be
acceptable in the nation’s capital where they are now being
introduced. (Gakenheimer, B and Brando, ©, 19873)



The institutional channels for such & program need to be the
local government organisations - the local councils and the

LERD .

Thie chapter examines how technology cholce is guided by
the interaction among characteristics of the alternative
technologies and thogse of income groups and of
spatialinstitutional environments. We begin with discussing
the effect of income levels and the spatial envivonmentand
following in the next section with the effect of the
institutional envivonment.®

1. Income Levels, the Spatial Environment, and Techhology

Choice: Comparing Upper—~ and Lower—Income Needs, the Cities
with the Small Towns and Rural Areas

Beveral factors relating technology characteristics to

those of income and space influence technology choice.

3. Other approaches to analysing technology choice stress

gmamcio—cultural or political factors in addition to

institutional and economic ones. Architecture and
anthropology emphasise socio-cultural factors because
products of constraction technologies — shelter and
infrastructure — tangibly express and shape living patterns
of society. Folitical scientists argue politics shape policy
decisions. ény of thege factors can and often do override
purely economic ones. We believe that sociocultural factors
vary with income and spatial envivonments. And from the
plannners’ and policy analysts? perspectives, it is adequate
Lo discuss political influences when these bear divectly on

choice.




1.1 Construction—-Maintenance Ratio and Timing

Besides cogst-effectiveness over the building’s life span,
the timing of construction tasks over that pericd is an

important criteria of technology choice. We earlier implied

indigenous construction were often preferable to those of

importintensive cmnstructimnfﬁThiﬁ view is, however, very

income and space-sensitive.

Construction wsing import-intensive technology is marked by
a major proportion of total money, time, and effort invested
in initial construction and a much smaller proportion at
infreguent intervals throughout the building’s life-span.
Congtruction wusing indigenous technologies has a relatively
amaller prwpmrtimn of total investment in initial
congtruction with the rest spread over theAbuildiﬁg’S life-
span, either in maintenance or incremental improvements (see

Fig. comparing these patterns).

For the urban, upper—income resident whose opportunity ocost
of labowr or leisure time i high, it is not worthwhile
getting aside either labour or supervision time for freguent
conestruction. For the low-income, wrban formal sector
worker, Jjob timinags may make frequent construction tasks
difficult to do.o The lowest income groups in the arban

informal sector may likewise find the tasgks inconvenient




because their periods of unemployment may be wnpredictabl &,
may be spent in seeking work, or may have to be left free

o work at a short notice.

Unlike their rural counterparts, urban informal geotor
workers cannat rely as easily on the women to i
construction and maintenans e taskes., FReligous and cultural
constraints on women in FPakistan’s urban areas, except in
the lowest income groups, are much stronger than they are in
the rural areas, where women do most of the housing

maintenance.,

Thus in a city setting, and definitely for the Upper—income
groups, the construction and maintenance characterigsitics of

indigennous technologies are undesirable.

In contrast, small town and rural residents can fully
exploit the Qppﬁrtunities for reducing costs of fered by the
construction timing characteristics of indigenous
technologies. Agricultural cycles highly influence the
labour market in these areas; hence, annual and predictable

periods of low employment and 1ow wages arise.

Bahiwal has two such periods in the yvear: aftter the rice
harvest and sowing, from February ta April; and after the
wheat harvest, from August to October. Upper— and

lower income groups, farm and nonfarm workers usie thege




periods to do construction and maintenance tasks relatively
inexpensively. The farm worker, Dthevwiﬁe unemployed,
invests hig time in improving his house. The non—farm worlker
and upper—income can hirve construction labour at lower

rates.

Similar cost-saving opporitunities are available to the vural
community- and government—-funded construction adopting these
technologies., If indigenous technologles were widély adopted
in government construction, and if construction and
maintenance were timed for the low emplayment periods,
gignificant cost savings for the government and improvement
income distribution to the poor would result. If the

investment were large, a public construction activity

4, Note that in owr economis and income distribution cost
comparisons we have bheen conservative in not assuming this
very real possibility of coinciding construction and
maintenance with periods when the opportunity cost of 1labour
couwld be close to zero. We have instead assumed construction
could oocur any time during the year, and thus only slightly
lowered the shadow price and we have not shadow priced
maintenance costs. If we were to shadow price maintenance as
well and assume that both these activities were to ocour in
such periods, indigenouws technologies would appear even more
preferable than current caloulations show fov both cost and
income distribution reasons.




dovetailed with low employment periods would reduce

Jjablessness when it was most acute.®

This favourable matoch between the labouwr needs of
indigenaous technologies and the seasonal variations in

employment is not present in cities.

1.2 Proportion of Possible Sel f-Help Inputs

Indigenous technalogies are preferable to import—-intensive
ones, partly because the former have a much higher
proportion of inputs ~ local materials, unskilled labour -

supplied through self-help or community participation.

Y. Labour—-intensive construction projects have been used
occasionally to eagse periods of high unemployment in other
countries. Here we propose the annual, predictable
maintenance tasks of rural construction wusing indigenous:
technologies to coincide with the equally predictable and
annual peviods of low employment o thus serve all three
ob jectives of cost-reduction, employment, and ircome
distributiaon.

'

Construw-tion tasks spread out as maintenance o planned

ihcyemental improvements over several years and timed for

agricultural troughs can limit inflationary effects and make
congtrusction management more efficient. Construction during
perionds of low employment will not bid up wages. Relatively
smal l-scale, regular, and repeated congtruction tasks can
movre easily be planned for and managed in an efficient
manner. local materials producers can rely on a predictable
demand for their products, be encouraged to invest in
expanding production and also have time to expand production
to meet this demand Cobther ingtitutional implications are
discussed in the next sectiond). I am thankful to Michael
Jacobe, with whom some of these ideas were raised.
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In Sahiwal and in rural areas, in general, this factor gives
indigenous technologies a decided advantage oaver
importintensive ones. Self-help possibilities can

drastically reduce the effective cost of the rural

Cinhabitant’s house. The proportion of potentially "free!

inputs are highs materials -~ such  as reeds, sand, and
timber — abtained without payment or by barter; and the
workers?! own otherwise unemployed time to make materials or
to construct. Moreover, maintenance, which permits full use
of the anﬁual low employment periods, has an even higher

proportion of these inputs compared to construction.

The sonstruction costs of community services can be likewise
greatly reduced through community contributions. This

feature car thus be impovtant for community organisations

and guovernment agencies responsible for such projects.

Self-help and community participation in construction is
also a city phénomenwﬂ, but the possibilities are much less
than in rural areas. It is harder to get "free goods" by
gathering. and, as noted, given the potential for year-—-round
employment, it may Ee Y e écanmmical fior the house builder
to purchase materials and hirve labowr than to use his own
time. Individuals would be similarly more reluctant ton
contribute their labouwyr in a community project. Hence

sel fhelp and community pévtiaipatimn pomsibilities are less

in the city, although the technology has a high prapaftimn



wf unskilled labour and local materials. And, as we shall
see, the type of materiale considered "local® may differ in

the wrban and rural areas.

1.3 Availability of Materials

Froximity of materiales, such as agricultural waste in place
of coal in kilns, gives the indigenous technology an
advantage over its import-intensive counterpart in Sahiwal.
In cities, the advantage of materials proximity lies with
the import—-intensive technology. Here the materials for
import—-intensive production and construction are more
readily available, a wmajor reason why these methods are more

common in cities.

Take Farachi where most construction ococurs. It is a port of
entry for imported materials. Most of the cement from the
plants located in the province of 8ind are sent here

directly. And the new National Steel Mill lies only 40

Eilomebters away.

Even when import-intensive materials are produced in the
rural areas, these are distributed through the major cities.

Thus steel bars and girders are cheaper in Labhore, their
majov distribution centre, than in Sahiwal, which is closer

to the steel verolling mills produsing them.

10
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On the other hand, the production and distribution system of
the indigenous materials industry is very undeveloped and
recelves no government assistance. Therefore suwch materials
as sun- and agri-waste bvi;k%, and timber can only compete
with theiv import—-intensive substitubtes when proximity of
resources and market are overwhelmingly in their favouwr.
FEven in Sahiwal, some agri-waste kilns had o initially rely
on the trucks returning empty from deliveries to the coal-

fired kilns to deliver agriwaste to them.

1.4 Multiple Functions of Buildings: Prestige Enhancement,
Investment, and Establishing Tenure

A construction project has purposes obther than its immediate
function as servivce or shelter. It may be éﬂ investment, a
means of acquiving status, or simply a means of establishing
tenurial rights. These functions are moast obvious in
building construction, especially housing, and can greabtly
influence technology choice. These functions gain importance
as settlement size and income levels increase. Finally,
these functions are also better served by adopting import-
intensive technologies rather than indigenous ones, at least
given the current level of technical development of the

latter.®

E. To say, for example, that timber per se is non-durable
or cannot symbolise "upward mobility"” is to ighnore its level
of development and use in many western countries today.
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1.4.1 Prestige Enhancement

Construction as a projection of prestige and progress for
the individual house awner, the community, the
patvonpolitician, or the government department responsible
o bhe pr@j&%t, applies to both cities and rural areas.
What may differ is the particular symbol associated with
attaining prestige. This symbol develops through the
demmmatration effect of "trend setters" in the community -
the rich, the poweer1, the respected, the peer group known

to have done well, and the government.

The overwhelming impact of this demonstration effect in
Fakistan’s cities 1s to encowrage the use of
impovtintensive technologies. This effect extends to rural

districts like Sahiwal, although it is much weaker.

In Sahiwal the use of import—-intensive technologies to
project prestige is most common in the buildings of those

who have clase contact with the cities (and have few

vesource constraints)r gsome landed vich who live in Lahore,

local residents working in the Middle East, and the

IV ey e T

Yat the influence of the traditional grand houses of the
rural elite and the earliev government buildings that adopt

more indigenous inputs still offer alternative symbols for
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construction that locals can take pride in Cand copy more
Low-most, technically adeguate shelter solutions). As one

town councillor of Malka Hans (population of 15,0000 put it:

"We have fine examples of owr traditional houses viaght
Pere Lin Malka Hausl, They show that even a buchae Lsun—
briclky timber voofedl building, if well constructed and
maintained, will remain forever.'" (Ali, 1933).

Mew houses in another settlement (Chak RBedi, population
12,0003 adopted the timber and tile voofing system and the
facade of local government buildings constructed in the

early sizxties. The same rosfing systems were also adopted in

community funded buildings such as local mosques.
1.4.2 Housing as. Investment

Housing as an investment to generate income either through
rental, part commercial use, or resale, is & common
phenomenon in large cities. Because buildings using
importintensive technmlogiéﬁ tend to be more comfortable,
more prestigious, and have a greater monetary value, 1t ig
generally believed that these technologies will be preferved
wherever obtaining incomes is a major motivation for

construaction.

No studies have been done to either prove ov disprove this
last assumptiocn. In any case, we can expect location and the

marv ket served by the the landlord, shophkeeper, and house
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owher too also influence hie technology decisions. Thus, in
the low-income areas of Farachi and Lahore, renters and
shopkeepers are housed in buildings using technologies
ranging from the most indigenous to the most

importintensive.

Am for resale value, the only systematic study done in

Fakistan found that this was not an inportant factor. In a
survey of new housing construction in 19 cities, including
Farachi and Lahore, only 7 percent of the new house owners
cited resale possibilities as a motive for constructing

their houses (United Consultants, 197%5: 27). Most of these
owners were from the highest income brackets. This finding

is consistent with my awn more limited survey of new house

"bhuilders in Sahiwal.

One can nonetheless expect some pressure to adopt
importintensive technologies because of concern for returns
o dnvestment to be stronger in Karachi, Lahore, and Sahiwal

city than they would be in small towns and villages.

1.4.3 Establishing Tenure
Many studies have documented the importance to urban

migrants of establishing their right to be there. In the

Fakistan study mentioned above, forty five percent of the



new house owners gave establishing security of tenure as

thelr primary reason for housing construction.”

It may be reasonably assumed that those concerned with
egtablishing tenure Would prefer durable impovt-intensive
technologles., Such technologies comply with huilding codes
and act as some detervent to demolition by the gmvevnmaht.
In low-income settlements of Pakistan’s major cities, shanty
houwsing concealed and protected by fived brick walls on the
propaerty’s boundaries, a common phenomenon, suggests such a
velationship between sstablishing tenurial rights and

technology cholce.

As mentioned in Chapter 3, the relaxation of standards will
at least reduce the imperative to adopt import-intensive
technologies (ofup. ), but the time lag between policy and

practice may be great. Meanwhile land rights remain a

Tpvrab ] éen.

These factors are, howéver, of little concern in rural
areas. In Bahiwal, fternant farmers with no land vights have
lived on their landowners?! farms for generations and do not
perceive a threat of eyictimn, nor conceive of resisting it.

In amall towns that are expanding, farm land that can be

7. The second most freguently cited reason, rent savings,
was mentioned by only 9 percent of the owners (United
Consultants, 19751270,
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converted to housing plots is still in adequate supply and
relatively affordable to new house builders. Moreover,
spatial and instituticnal distance alsno areatly weaken the
threat of building rodes. Residents «an therefore make
technology choivces less impelled by pressures to adopt

importintensi ve alternatives.

Finally, the needs of greater physical sezurity from fire

and theft are clearly better served by import-intensive

technologi es, Equally =lear, however, is that these CONC @Y NG
Movre

are greater in the more densely pdpulat@d, toess clogsely knit

large cities than in small towns and rural areas.

This is not to say, however, that indigenous technologies
have no place in the urban areas. All the factors mentioned
that make indigenous technologies more problematic iﬂ.th&
urbarn envirﬁnmeﬂt apply less, if at all, to the urban Penar .

The recent urban migrant, one still struggling for economie

security, may indeed have more Cime to spare fop

constvucting his shelter, may be yet unconcerned with wrban
ﬁﬁcial mres vestraining women  from maintenance work, and
may place less importance on prestige, tenure, and durable
housing than his more established couwnterpart (Turrer, 1976:
Yo A earlier noted, sush berﬁmﬂw make up a large and
arowing proporticon of the wurban popul ation (25 to 393 percent

of the ewpansion in Pakistan®s wrban areas is in sguatter

settlements, World Bank, 19841240,




For the urban poor, indigenous technologies similar,if not
identical, o those in the rural areas ocould be suitable.

Yet, the forces for the development of indigenous

technologies are btoo weak in wrban areas. The urban poore,

whio would benefit wmost, have little influence -~
politically, socially and sconomically. They arve also
sb ject to pressures against the emevgence of indigenous

technologles.,

Atfemptﬁ to introdouse indigenows technologies, constractian
methods and industries within Fakistan’s cities have
therefore been unsuccessful. The techhnologies used in model
houses of gﬁv&rﬂment Iow-income housing projects have rarely
beernn utilised by the residents Ceutin, Lineé Area Housing
Froject, see Afshar, 19822 Yo Fror the same reasons,
attempts to introduce indigenous technolmgiqs in large
cities of other countries have also seldom been swccessful.
Boil-cement-block-making plants failed to catch on in Dakar,
Ghana, because of the heavy maintenance requived and the low
status accovded the material (Bkinner, 1983: 147; also

Martin, pa

Although the wban low-income cannot be expected to create
an adequate initial demand for indigenous technologies, they

can be the market on which these technologies expand, once

17



these have been established in the rural areas and modi fied

to suit the urbanm context.

programs to develop indigenous technologies should take voot
in the small jcmmg and rural areas where conditions are more
M!}e, o . ,
ondluzive. The basis of these technologies — materials
industries such as agri-waste kilns, timber, and the like -
are all in the rural areas. Thesge ihd@ﬁtriéﬁ and their
immediate potential market -~ the middle- and Tow—income
rural groups - are relatively freé of the social and
&ﬁonomic<pregﬁurem that make the emergence of such

industries in cities sno difficult.

But neither low-income demand, nor é potentially conducive
rural environment is adequate for the devel apment of
indigenous technologies if the iﬂﬁtituﬁiwnal channels of
technology decisions and public construction expenditures
regiﬁt the adoption of these technologies. Theé&
inﬁtitutiﬁnal issues are discussed in the next section.

2. ‘Institutianal Factors and Technology Choice:

Conventional Construction Agencies Compared to Local
Government Institutions ' ‘

This section examines how institutions influence technology

choice. We discuss the characteristics of indigenous and
import-intensive technologies in relation to those of the
alternative institutions involved in construction - the

conventional construction agentles, suwzh as the PWD and the




construction departments of ofher line agencies, on one
gide, and the local government institutions —~ the local

councils and the LGRED, on ﬁhe abher.

The analysis suggests that the charactervistics of the
conventional construction agencies give them a natural
preference for import-intensive technologies over

indigenous ones, The local government institutions, in

"rontrast, should be more sympathétic to the adoption of the

latter technologies.
2.1 Potential for Cost Reduction

The primary advantage indigenous btechnologies of fer aver

import—-intensive ones is the opportunity to reduce comts. -

Yet this advantage is unimporiant to the conventional
construction agencies. These agencies have no incentive to

cut oosts. IF anything, theirv incentive may be o increase

il

coste. Why is ﬁhis =D
The power of an agency is closely related to its budgety

the budget, to the caatg.af-the pvdjects implemented. To eut
chsts is tmzrigk reducing one’s budget and hence weaken the

B

agency relative to athers.

The bias towards increasing costs is reinforced by the
budget procedures in Pakistan. Even if budgets were assured,

there is mno incentive to redusce project costs so that more



projects could be implemented. More projects mean more worlk
tunless the staff incr&aaew). Yet staff increases are very
difficult, if not impossible, to justifyy increasing capital
budgets is much easier than increasing curvent budgebs,
which fund personnel salaries. The pressure o expend
capital outlays without the commensuwrate staff inocreases
therefore promobes projects using import-intensive

technologies.®

Mo eover, corruption increases with the project’s size. The
cecasions for earning "illicit income” and its amount relate
divectly to the project’s physical and financial scale —
another factor against cost reductions and for cost
increases through higher standards.

Not least, projects of a large-scale and high standards are
key elements of prestigevfmr‘cmnstvuctimn departments. Both
elements are compyromised by sost reductions anq by lower

standards concomitant with using indigenous technologies.

n the other hand, local government institutions would be

move veceptive to cost-cutting measuwres for constrwstion

praojects. Mach of the power and prestigs of the local

couwncils, relative to government agencies and to thely own

1. A World Bank review of planning in developing countries,
alsa notes that a dual budget ocutlay (cwrent and capital)
"contribates to a needless  emphasis on brick-and-—-mortar
projects, and conversely, to the neglect of maintenance
outlays (Agarwala, ' 1984:25), Similar observations are made
by FEorten (1380) in analysing disbursenent procedures of
donoy agencies.

20



communities, hinge on the nunber of projects they have
control over. And their argument for getting more control

from the government, is that they can implement these

projects move cost-ef fectively than other agencies.®

In Sahiwal cowncillors, LGRED staff, and community members

formed project committees to manage and supervise

construction. The committees claim to bhave reduced
congstruction costes by cutting oub contractors’ profit
margineg and inefficiencies. Conseguently, an increasing
number of construstion projects are being handed over to
these committees. Similar savings through project committees

have been documented elsewhere.?@

a5 an elected representative of numerous settlements, a
couwcillor?s populavity depends on providing something to as
many of the settlements as possible. There iﬁ thus an
incentive to decrease project costs so that more projects
can be implemehted. Spreading a construction budget among
several low-cost schools in several villages may gain a

councillor more favowr among -constituwents than using it all

Za moupc il Lov y Uhadirman Union Couwncil Pukka Sadhaar,
interview with the author, Sahiwal, Pakistan, 14 December
1982.

10. In Mansehra digtvict Cin the North-West Frontier
Frovince) project committees have been 20 to 30 percent more
cost-effective compared to government agencies in a wide
range of activities including school construction. Based on
this euwperience, the Mansehra District council has handed
over the entire package of Sixth Flan projects o the
project committees (Mawras, 1982017 and Lashlker, 1983:34).
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in a single high standard schoml in one village, which may

simply bving charges of favouritiam.
2.2 Construction—Maintenance Characteristics

A bagie difference we earlier noted betwaen indigenous and
import-intensi ve technologies ig in the ratio and Ciming wof
their Construction and mal ntenan: e regquiremsnte. In
addition, the type of mainternance also differs. Construet ion
projects using indigenous techﬂologieﬁ require effort and
expenditure mn construction and maintenance spread out in
annual but small, predictable amiunts over the Pprojects?
life span. With impovt-intensive Projects, most efforts and
expendi tureg are concentrated up—front in initial
construction with oCoasional buotk nonethel esy substantial,
less predictabl e amounts for maintenance concentrated at
certain pointeg of the projecte? iif@ toompar e Fig. and

Fig. e Buch maintenance is also technically more compley,

T —These differenceg make the import—intensive technologies the
natural choice of construction agencies who have large
capital budgets for Construction but me maintenanse budget s,
Frojeot maintainance is ad-hoz . The vespongibl e agency funds
maintenance when severe disvepair in enough projects prompts
ity and the srale of damage makeg maintenance coste ki gk

enough to qualify as a capital budget DUt lay,
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The funds reguived for annual maintenance in indigenous
technologies, on the other hand, are too small to gualify
for a capital budget. Further, maintenance in projects using
these technologies cannot be postponed t;ll maintenance
needs are severe enough to warrant a larger budgst because

by then the project would be irvrevooably damaged.

Evern if funding w&v&lavailable, construction agencies are
Mot sufficiently decentralised below the district to
adequately monitor, impl&meﬂt; and inspect fthe maintenance
of projects using indigenous technologies. The freguent
maintenance of these projects, although technically simple,
is administrative and personnel intensive, and can thus pose
problems if the implementing body is distant from the

project.

Choosing impovt—-intensive technologies does not cirvcumvent

prablems of recuwrrving maintenance.

MHiven the different ages of the projects spread throuwghout

the districht, maintenance, although infreguent for each
project, 1% a recuwrring problem when the district’s projects
are considered altogether. This factor, besides those of
budgets and spatial distance, prompts agencies to pass
responsibility for maintenance of some projects on to the
community served by it. Bub no provisions are made to assist

the community. Maintenance in impoviintensive technologies



can be complex and expensive, given the technical and
managerial skills, and the type of materiale available to
the community. Often poor maintenance, o none at all, is
done. Under these conditions, the choice of dmportintensive
technologies exacerbates, rather than solves, the

maintenance problemn.

Therefore, regardless of who is vesponsible, the lack of
malntenance remainsg & major problem of facilities

constructed in import-—-intensive technologies.

Bince the establishment of the local councils, construction
and maintenance btasks are being increasingly delegated o
the local couwncils. S8ome technical and financial assistance
is provided through the LGRED. The councils are alesn expected
to work with their constituencies in doing these tasks and

t

oovreduce costs throwgh community contributions. Under this
institutional structure, the adopbion of indigenous

technologies makes sense.

A move decentralised monitoring and management system is

possible through the project committees. & much lavger

propovétion of rvequired skills and materials in indigenowsy

7]

;

technologies, relative to import—intensive ones, can be
contributed by the community; this is more true of the
maintenanze than of the construction stage. Thus the

constrwction and maintenance characteristice of indigenous

24



technologies dovetail with the local couwncils? takeover  of

construction projects using these technologies.

2.3 Employment, Income Distribution and Community
Participation

Employment, income distribubtion, and community participation
effects are not the primary arguments for indigenouws
technologies, but these considerations strengthen the case
for such technologies. For the conventional construaction
agencies, however, these effects are irvrrelevant: the
agencies? objectives are to construct facilities that arve
gtruzturally sound, acceptably cost-efficient, and provide
gsaervice and shelter.

Indeed, labour—intensive construction and certainly
cmmmunity participation are considered likely to complicate
or delay project construction. Hence, from the perspective
of conventional construction agencies, a major set of

arguments for indigenous technologies, at best, carvy no

welght and often dissuade those contemplating their use.

In contrast, the local couwncils and LGED departments are
mandated to promote employment, income distribution, and
community participation. For the elected councillors, these
oh jectives have prégmatic value. Achieving them enhances the
councillors’ popularity and, thus, theiry chances of
reelection. Community participation and, hence,

contvibutions help ocover part of project construction and



maintenance coste. For the LGRD personnel, who are trained
b act as intermediaries between the people and the
government, commanity participation in projects 18 an end in
itself. Thusy from the perspective of the loocal government
strwcture, the employment, income distribution, and
comnunity participation effects of imp@rtwintenﬁive

technologies arve powerful arguments for adopting them.
2.4 Training and Personnel Bias

I the conventional construction agencies, engineers make
the major policy, adminstrative, and technical decisions
affecting construction. Trained professionals in Pakistan,
like other developing countries, are generally from the big
cities. With their wbarn origins, most engineers are likely
to be unfamiliar with indigenous technologies practiced
largely in the smaller settlements. Their Eubsequent
training, fooused almost exclusively on import—intensive

technologies, weakens any familiarity they might have had.

Let us take twr examples. & standard civil engineering text
(Fhanna, 1982) of the Engineering University in Lahore gives
210 pages to rveinforced concrete construction and only 28
pages to timber. Agriwaste bricks are not mentioned at all

LA Bimilarlyy, a vecently graduated engineer, a FWD employee

1i. This text nonetheless gave move information on timber
and other local material than any other I could find. It is
widely used in India and Fakistan.




in his hometown of Sahiwal city, told me that no one in his
district wuses “"ohilafi"**® construction anymore, a practice

I subseguently fouwnd o be still widespread, even in that

ity

The engineers in the conventional construction agencies ave
thus trained Co work mainly with importintensive
technologies and often fivmly believe in their superiority
aver any indigenous alternative. The selective engineering
cyiteria they are trained to apply in making technology

clioices further reinforces this view.

Engineers of the local councils and the LGED deparvtments
have the same professional backgrounds. They, however, do

hot dominate the local government institutions.

The management and field personnel of the LSHD are largely
araduates of the agricultural schools. Many are velberan
devel opment wor kers of rural development programs in
previous administrations (e.g. Village AID, BRasis

Democraciesr. ALl undergon pre-and in-service training an

rural development and local administration in the provinocial

local government btraining institutes. Their training

1as "ghilafi" are walls faced with one layer of fived brick
with the rest in sun-brick. It is an effective and ecoromis
gxluticon to both weather proocfing Ctherefore maintenance)
and "appearance" concerns. The author has seen it still
widely practiced in South Asia, the Middle East and China.




therefore makes it easier for them to examine technology

cholces within broader developmental ocritervia.

The administrative presences of LERD at the district and
whndon o couwncil levels permits closer contact with local
conditions. @ Most important, councillors, as residents of
the district!s small towns and villages, are keenly aware of

these conditions.

Contrasted to the views of the engineer from the PWD in
Sahiwal city, are those of a town councillor from Fukka

Hadhar, Sahiwal:

"We krnow that we can use two-foot wide kutobha
(sunbrick) walls and cement plaster them. They will
last at least twenty years providing that the plaster
ig keyed into the mud-wall. SBuch a wall will be much
cheaper and oooler. Similarly, hikar (accacia) as long
ag it is at least ten years old can last as a beam for
Cat least twenty years. Bub we cannot use suwh a voof or
swih walls., Bpecifications for all technical work are
aiven by the government so local councillors can make
no changes. "t

2.5 Modernity and Prestige

The stronger image of modernity and progress projected by

impovt-intensive construction projects (relative to

indigenous ones) gives prestige to all those associated with

13 The District and Union Council secrvebtaries arve both LARD
personnel .

14. See note 2 above.



its implementation. This also has its institutional

implications.

The prestige factor makes import-intensive technologies
equally appealing to members of both the construction
agencies and the local government institutions. Councillors
ére, however, not as quick to dismiss their indigenous
technologlies as the engineers of the construction agencies
Cov those of the LGED, for that matter) arve prone to do.
Indeed, some councillors regard these technologies highly as

evident, for instance, from the previously cited goute.

Yet courcillors as politicians may be swayed by the prestige

factor if it affects their popularity among their -
constituents. Whether this factor'will‘iﬂfluenc& them
towards indigenous or import-intensive technologies depends
on what they valuwe for their popularity. That is, whether
they perceive their popularity as better enhanced by the
modernising image of a few projects using importintensive
technologies, or by the greater coverage from a larger
number of more modest projects that aleso create more

employment and incomes among their constituents,

In sum, whilée in the local government structure,the prestige
factor may influence technology chodice towards elther

alternative, in the conventional construction agencies, it




almost always relnforces preferences for impovi-intensive

technologies.
2.6 Contracts and Materials Procurement

Materials production and supply, and constructbion of
projects using import—-intensive technologies are done by a
group of entreprenewrs, merchants, transporters, and

bud Lder /contractors distinet from those who do the same
activities for proajects using indigencous technologies. The
former group are based in the main towns, mostly in Sahiwal
city, are relatively large, licensed establishments, and
hirve non-family employees. The latter are small, usually
unlicensed, family enterprises distributed in the smaller

gsettlements. ™

The construction agencies, all based in Sahiwa} city, have a
long established network of aofficial and unmfficial contacts
within the fwvmeVAgvmup.lhll materials procurement and
consbruction is done through this network. Unly contractors
with aﬁﬁétg thank balance, capital»equipmémt, eto., ot less
than FEs 200,000 can be licensed to construct government
projects (ALL, 1'982). These contractors, with their own set

wf contacts with merchants and transporters from the former

15. Exceptions on both sides include the truckers for

coal fired kilns who are based in the coal producing oubsids
the distvict and the reed mat producers who are in Sahiwal
and in the neighbowring district. '



rop, are unwilling to work with those that use indigenous

technologl es.

Most important, the cost-plus systenm encourages these
contractors to bid for only the more expensive imporit-

intensive projects.

Thus when engineers of construction agencies state, as they
often do, that they cannmf find contractors and materials

suppliers for projects wusing indigenous technologies, they
mean, they cannot find them among those they are officially

allowed, used, and willing to work with.

The LGED department also has its lists of official
contractors and network of materials suppliers largely from
the first group. But in addition, it draws on producers,
suppliers, and builders, from the second, Uhliﬁ&nﬁ&d GV U »
This greater flexibility stems from two factmfﬁ. First, the
pressure from local councillors eager to use entreprenewrs
from thelr constituents. Second, the smaller-scale and
greater dispersal of the construction projects. Movémvar,
the project ::»:'l'nlnrni't;t eas formed by the councillors and the
LERD replace the contractors and the br@gsures these

¢

contractors bring to use impovrt-intensive technologles.

2.7 The Scale Effect
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Large- and even same medium-—scale construction, such as

rural hospitals, often requive import-intensive
t@chmﬁlmgieﬁ, héavy machin&vy;and equipmnent, contractors,
and materials suppliers able to meet the technical and
supply demands af sush projects, and, of course, govwrnment

angineers trained to deal with all of the above.

When the same institution is responsible for both
large— and small-scale projects, as is the cagse with the

construwstion agencies, the attitudes and practices

agsociated with the former projects tend o dominate in
those institutions and are also applied to the latber
projectas. This tendency contributes to the prevalence of

impoyt-intensive technologles in?theﬁe institubtions and to

gsome of the situations described previously.

Dement mixers purchased for the lone district hospital

contracted out by the local PWD aré then available for use

in subsequent bulldings — big and small - thus reducing the

lLabour content of construction and further prompting the use

St cement. The same contractor is velied upon o construct

several primary and secondary schools across the district.
And he will, m% course, only do so if these schools are
constructed using cement and steel, for which he is eguipped
and wHich have highery profit margins — official and

unofficial — than schools using the indigenous fechinologies.




Such a "scale effect" wmay b&.avmided in construction throuwgh
the 1ucél counciles and the LERD simply because the majority
of theirv projects are smallscale: feeder roads, villéé&
water—-supply shemeg, @rimary and secondary schools, basic

health units, rural health centres and sanitation.
2.8 Corvuption

Commissioning and Dbtaiﬂiné building contracts and materials
gupplies, and opportunities for implementing substandard
construction allows %ubﬁtaﬂtial soope for illicit iﬂcom&v
from payaffes. The widespread practice of making such income
in the construction ageméieg fﬁ‘aaknmwledged at all 1&yé1£;
unofficialy and officially. At & National Consultative
Assembly M&&tiﬂg, thefMimiﬁter foy Water and Power édmitted

to "rank covruption” in his Ministry for which "thousands

were sacked... even chief engineers or superintending

engineers (Fakistan Times, 23 February 1983).
Less well acknowledged is the fast that such corruption
encourages the use of inport-intensive technologies rather

than indigenous ones.

The opportunities to obtain illicit income and its amount

increase With the per unit cost of a project, and with the

szarcity and regulation of its inputs. ALl three
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characteristics apply move to impovt-intensive technologies

than to indigenous ones.

As oA resident from Malka Hans town stated:

"Anything that the government puts under its conbval,
the prices go up. The government made 1local magistrates
responsible for selling cement at Fg 69 (per HO~kilo
bagi. We ordinary people could cnly get it at Fs 100,
Thovse who had tapproach?’ with the magistrate would get
large guantities at Rs 63, they would pay the
magistvate Fs 10 or Fs 15 ¢ and still make a big
profiti. If I go to the magistrate for a few bags for
my house, he looks at me, at my clothes, and says, ‘Who
are you? et out!r"

Moveover, opportunities to do and conceal substandard
construction are more in import-intensive technologies than
in indigenous ones (e.g., weak cement and movtar mixes,

faver reinforcing bars in the roc.oc slab, etoc.).

Thus corruption entrenched in the construction agencies algno
veinforces the use of import—intensive technologies and the
specific contractors and materials suppliers who have

eatablished their positions through it.

New contractors, materials suppliers, and thoge prometing

new technologies can only diglodge those so enbrenched by

making larger illicit payments than the latter do. And to

pay move they have to anticipate making move profits than

theiv wonpetitors. Given these conditions, the less costly
technologies with smaller profit marginsg and the smaller

contractors, materials producers, and suppliers assorciated
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with such technologies clearly have less chance of gaining

accaptanse.,

The admpt@mﬁ of Technological innovation likewise moves Tyom
the simpler to thg complex and expensive technaimgiesu

In an intérvi&w with a producer of new pvwwaaét Onbwl Dol oS PR <Y
components roofing system, the fivm’s representative
reminded this achmv Toy oadd Lbo the product?s oostl the not
incungequential‘pﬁvcwntag& they spent on bribing government
engineers to gspecify thelr product. Shortly after, a Sahiwal
anginesr informed this author that they were adopting the
cmmpwnent% in‘plaﬁé of givder and tile roofs in some
buildings because these were cheaper - a claim that even the

firm’s representative could not make.

That covruption with similar effects on technblmgy choice
will ot take hold in local cmuncil%‘éﬁd LGEDE cannist be
guaranteed. It is less likely, however, beﬁause the

smal lazale prmjectﬁ attract less graft. The councillors are
&1ected_repre%entétivw5 accountable both to their
cmnﬁtitu@mté‘and to the government. And finally, the
division of responsibilities among the elecbted councillovs,
the LGRD staff, ahd community menbers of praoject committees
encourages some double checkihg against the actions of each
other. &l1 these factors are absent in construction

implemented thrugh the conventional construction agencies.
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209 The Influence of Foveign Ald

Despite their professed support for lower congbruction
standards and the use of looal regmuvﬁeg, aitd agencies can
alan distort preferences in favouwr of higher standards and
impart-intensive technologies. Obhers have treated this

gl ject exhaustively and well (see for example, Tendler,
197%; Morten, 19805 Rondinelli, 19820, Here let us briefly
mention three ways in which this distortion can oocur and
suggest an alternative to the conventional ald agencies; an

alternative not raised by others.

Ald agencies are susceptible to prestige prmﬁé;t% in the
SAMe WAY as Hatiomal governments are. After all prestige énd
gaining balitical capital is a major motivation of aid. And
as discussed, projects using impovi-intensive technologles

are move prestigious. ; o

Senion “'»@cauﬁ& o f buvéaucrmtic pressures for
immediaté reaultﬁ;'agencieﬁ have a preference for 1énding o
projects that have a finite and preferably short completion
time. Theiy ald is biased towards construction rather than
towards ongoing maihtenaﬂc@; thus, into projects and

technologies such as impovt-intensive ones that seem to

minimise the latter.



World countries. They are headguartered in western countries

‘purchases from those countries. Theilr extensive personal and

business links within the Third World make it easier for

Thivd and most inportant, foreign aid agencies, by their
very natuwre, are set up to fund the foreign exchange

component of projects. It is in the interest of the agency

ke encourage imports and many stipulate that these come from

the country they vepresent. Aftér all, enhancing their
county?’s exports is one of the ways suoch agencies justify

their aid and lending programs domestically.

T attract such aid, national governments are then prompted

to design projects that have large import and therefore - -

Soreign exchange components.

S Major structural changes in these agencies may be necessary

given the nature of such agencies may be difficult to

if these and other biases are to be vemovedy changes which, e
implement.

A more immediate alternative maybe the small group of

nevertheless influential aid organisations that have Third - o
World roots. Such organisations as the Aga Ehan Foundation
and the Bank of Credit and Commerse Intermational are active

in funding and supporting development projects in Thirvd

but have o interests, nor obligations to encouwrage




them to support the local currency copponents of projects

and field local personnel as well.

These organisations, however, arve rvesponsible for only a
small propoviion of total aid. Theiv role isg perhaps in
setting examples of what can be done either in the projects
they fund or in indwsing some of the reguirved structural
changes in other agencies through the joint funding of

Projects.

3. Summary

In sum, what we consider as desivable characteristics of

indigenous technologies may be either irrelevant or even

~undesivable within the large city context, to the upper-

irncome, and to the conventional construction agencies.
Givern that these income groups, spatial and institutional

envivronments dominate the construction market and technology

cehoice, it s not swprising that these technologies are

superceded by import—intensive ones.

In contyast, the low-income groups and local institutions in
the small towns and rural areas of fer a potentially move
sympathetic base on which to develop indigenous

teshnologies. . The cwrvent governmaent’s emphasis on such




areas and institubions may be tapped to promote such
technologies, As noted earli&r, a substantial amount of
total ngerﬂm&ﬂt axpendltures and activitie; are in the
construction, in these areas, and Through these

institutions.

Frob ] ems V&maiﬂ, however . Fivet, few decisions over ch@i;@
o f t@chﬂﬂldgy are in the hands of these local institutions.
Second, although the institutions ar e Moy e receptive to
indigenous technologies, they are by no m@énﬁ immune tia the
pressures to qdmpt impovt-intensive ones. Finally, although
a substantial amaunt of tobtal construction expenditures are
disbursed.thvmugh these institutions, they are still a small
pvmpmvtioﬂvoftthe national total. The emphasis thus has to
be on delegating decisions downward; incentives to SnCour age
the uée of ihdigemuuﬁ technologiesy; and demand creation in
key ways o as o spread this choice in the private sector.

Such factors will be discussed in the concluding chapter.




