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1. Introduction

The potential of building constructon Within a rural

development effort lies not only in meeting physical housing and
building needs but also in promoting community participation and
in enhancing rural incomes and employment. This paper examines how
the choice of technology can facilitate or inhibit these potentials
of building‘construction. In particular, it examines how construction
and maintenance costs and complexity ahd the income and empléyment
generating capacities vary with the technology used. As cost and
complexity increase, ﬁot only is the number of units that can be
constructed reduced, .assumption of greater responsibility by the
community for the projects concerned is likewise inhibited, Furthermore
much of the receipts'from»consfrﬁctioﬁ expenditures iS”leaked'oﬁti
of the:digtrict.or.a: greateriproportion of it accrues to upper-

w@w@wi&mﬁﬁ@w s | )
income groupsArather?thanuinvested,3 through rural materials indus—\\ /
tries and construction, in generating jobs among the rural poor.
The tecﬁnoiogies conventionally adopted in government funded community
buildings ténd to0 have these negative effects.

It should be possible to adopt a technology that results in‘an
agceptéble standard of building quality, reduces cost and comﬁlexity,
atimulates demand in rural materials industries and increases the incéme
and employment generating capacities of building consfruction, Thus
building construction, given the current high proportion of public
and private investment in it, can.be.a significant instrument for
simultaneously facilitating community participafion, enhancing rural

income and employment and meeting physical housing and bullding neesda,




1.1 Outline

The paper Has two sections. Tﬁe first examines how cost (and. .
hence coverage), ‘complexity (and hence community participationL and
-rural income and employ-ment vary with the technology used in
building construction. It establishes that these mariafions are
significant in relative terms and indentifies the material indu&triés
and building technologies that are the most effective with regérd
to the above criteria.

The second section examines the determinants of materiﬁls/
industries' and building.technology choice in the public and private
sectors. Taking these determinants into account, it outlines a rural
building construction program Ush%g R industries and techno-
logies in a\mahner‘that will maximise coverage, participation and
rural income and employment.

1.2 Methodol ogy

A rural district, Sahiwal, and a pafticular sub—district‘
(Tehsil),Pakpatten,in SUUthérn Punjab were taken as case studies.
Ten technologies and ten material production and Supply networks in t
Athe district were analysed through case studies of public and private
construction projects and materials industries. |

General interviewswere also undertaken with a range of rele-
want informants: owner-bullders, masons, materials industries' prop-
rietors and workers, government éngineers,eofficials,ﬁpolicymakers <
at the local, provincial and federal levels and community representatives.
Altogether 95 case studies and 55 general énterviews were undertaken,
Standafd engineering quantities and costing techniques for calculating
technology costs were applled. A gimplified input-output sytem was used
to establish the backward and forward linkages of the materidls'

Awéaﬁ%r—fave-aV4“%%ﬁé%ﬂN

industries and building technologies. S0 Multiplier analysis
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establisﬁikhe income and employment generating charactefistics
of these‘industries and technologies. | |

A rating chart with a points system analysed complexity
for each technolqgwhsing indicators such as the number and
variety of inputs and discrete operations requiréd, proximity of
inputs to the construction site, pefishability,'and duration of

construction.




1"5.,A5'ummar,y.

1. Materials Industries

| Two sets of materials' industries emerge as potehtial subs-
titutes for each other in the rural small scale construction sector--
Bun=baked and égﬁiculiurai;%as%e-fired bricks, timber and lime versus

gdal ‘and- 0il§Ffired bricks, steel andi cement. The former set has dow

Ed

Bapital requiréments; is simple to'opeérate, tses 'ifurai inputs and
offers lower . cost products to rural markets)and.génerates the most
rural employment and income; égpectéliy" among the rural poof. As a
set these industries meet.the majority of therméterial' inputs. S,
: \

gset, they are not organised as an industry (i.e., lacking established
inputé supply;»?rbduction, prodﬁct! distribution and Mma.terials’ use
methods), receive no government support and have to compete with
the latter set's subsidided input and product prices. They moreover.
have an'image' of being traditional industries of little value to

a mhdernising society. Consequently, cement, although more expensive
and difficult to procure, has largely replaced li?% nd steel v

girders are becoming a more economical alternative to timber beams.

2. Building Technologies

Kucha technology ‘costs the least‘and hence the most coverage
(in floor area) can We achieved. It generates the most rural income
and employment particularly among the poor through demand stimulated
in iocal materials’ industries and in construction. It is also least
complex in terms of technology and construction management and most
inputs may be contributed’ in kind' by rural comminities, thus

facilitating community participation. However, =ag currently practiced,



“its low technical_pérfofmance and strong associations with backwardness
~makes if unacceptable and most users would upgrade as soon as they
@;ﬁiafford to do so. |
‘ Pukka technologies are foo cbstly and. too camplex to be

useful to most rural inhabitants. Their adoption in government buix?
fiings restrict the number that can be implémented; given limited
financial, teclinical and managerial resources, and result in a — "
substantial proportion of condtruction expenditurés being leaked out
of the district instead of generating local jobs and incomes.

KQcha—pukka technologies best combine least cost, least compledty
and maximum income and employment generation with a technical perfor-
mance and association acceptable to rural communities.

3} Pfogosals |

A new set of kucha, kucha-pukka and pukka technologies along
With.their attendant materials industries - stabilised hand pressed
bricks, agricultural waste fired bricks, tree farmings treated’ timber,

and ‘lime -- should be de&eloped and promoted. The set of technologies

are designed to meet minimum standards of cost, technical performance

and acceptability for each stage of a range of income groups in the
private sector and building quality in the public sector, and to
upgrade in response to the required quality improvements. |

These technologies and their materials ihdustries should be
tested and demonstrated in a pilot building program in one or two
rﬁral districts. The program should intggrate building construction
and materials industry development with education and training in
planning,'technology and management of such vrojecte for local
‘community and government representatives.

An external multilateral agency or an NGO with persussive funding
and credibility should collaborate @ith a government agency - the

Local Government and Rural Development Dept.- in this program.



The respectability spinning off from the démonstration effect of

the many dispersed government‘projects should be enhanced by encouraging
key 'trendsetters' -- large landowners, retired governmeﬁt officials~~
in the-rursl areas to adopt the technologies in their construction.

The materials' industries should be joint ventures with low-income

groups such aé brick kiln workers {in the . tase of sun-baked and
agricultural waste fired brickRs production) and small landowners

(in the case of tree farming) and devolve these industries'fo

their ownership.

L, Extensions of Application

The proposed materials'industries canvprovide the inputs
required for most basic infrastructure construction-- feeder = =
roads, small'bridges, culvert ba, irrigationrand drainage ditches and
street paving in rural areas. Since the same péople (masons, industry
entrepreneurs and community and government representatives) are
involved in ‘!¢ materials production and supprly and construction

for both basic buildings and public 1nfrautruoture, the pilet prOJect
should combine both aspects of construction.=

e <(The study on infrastructure required in order to include
it in the pilot project could be relatively quickly undertaken on the
basig of this study on building} The proposed technologies and
materials’industrieé, with some modifications, could also apply

o % e .

to small-scale buildingAinfrastructure requiremnts 1in the urban areas.

“In eBfect, over the medium term, a umall—ucale construction’
applicable ko bolh roral 2 orba»\)kuddwu £ 'V\rrmﬁruc%rﬁ

sector could be developeg\who se industriés aré largely rural based

and whlch would have a major impact in generatlng rural income and

\t\NOO‘rJ
employment, »rollpvp demand pressure on materials such as c~ment
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5, Future Implications

If the proﬁosed technologies and materials industries 'catch on'
W substantially, the following may be expected:in the short term,
y (1) inputiproduétQpriceswwill:rise:v e Y e ey
o (2) resource shortages will occur;

(3) upper-income groups will take over'profitable industries.

/-—~

In the medium ferm, however, (1) resource shortages should ease

as the new materials production and supply networks establish and

expand; (2) input and product prices stabilise at a level slightly higher
than at present as markets stabilise;'(B) upper income gfoups revert to
the more profitable industries supplying ’~f large scale construction

as the iatter's demands expeands .

O




2.1 .-*'B',O;'I,?d!'n@ Materialsy Inpots, Production 2 Sepply

The building materials produced within the district are sun-baked

bricks, fired bricks, timber reed matting and low-grade sand. Those
produced outgide the distrxict are cement; steel girders, T-irons,
m.s. rods, aggregate, lime and high grade Qand. Transport modes
carrying inputs to the industries and materials' shops and from

them to the congtruction site include donkey»borgé kags and cgrts} B /

tractor-trailers, buses and trucks.

Y

*.1 Sun-baked Brick Production . o,
sun-bdked buck makers, Thapears,
Almost every village has . = / One or more households that

produce these bricks, either as a main occupatidn or on demand when
they are not engaged ih’agrioultufe. Some Wﬁé@:ﬁrsﬂ~ + expect the

buyer to provide the material inputs - water, sand and earth, Often,

1
i1

however, these are leased from landﬁ@ﬁers wﬁo are paid upon the gale
~ of bricks. Equipment required is minimal: a wheelbarrow, shovel

and brick moulds.A -minimum of 2 persons is required; one to prepare

and transport the mix to the other who moulds the sricks. Several |

houdeholds sometimes group together to produce larger guantities

for sale, particularly during the post~harvést construction season.

Both the matérial'inputs and finished products are transported by

donkey~bags and cart owners (Kumhars). The poorest sections of the

community engage in this trade.

.2 Fired Brick Production
Two methods of brick production are practised. One, the trench

kiln is coal and oil firedi the other, the wall kiln, is fired using /
. \ \“/’//
sgricultural waste, rice’huskyand cotton waste.

2.1 Trench Kilng
Trench kilns are concentrated around large towns which are
their main markets (Sahiwal = . '" 152000 population, Pakpattan

270000 population and Ariffwala ¢ 44000 population) and alons




G

the major roads. The production process consists of making the sun-
baked bricks and then firing them in an oval trench kiln. Land and

water is leased from a landowner, sand purchased locally; coal
. /

and o0il, the major production cost items, are trucked in from other

provinces. The kilns',capacity‘range from 400 to 700thousand bricks.,
The labour force can therefore be sizeable (19-48 persons), made: up
of.thavéwl, R ﬁ‘«'rvfs}a (5-15 households),‘%ovnWﬂaréQ' ‘
t. (k-8 persons), loaders and unloaders (2-4), those who fire
bricks (2-4) and accountant/managers (1-2).

Trench kiln owners are in the upper. income group and are
basically of two types: urban (large town) residents somefimes
engaged in other occupations Kgﬁélown one or more kilns, and rural -

(small towns and vﬂk¥3¢>nﬁﬂéenﬁs, medium and large landowners or

'Pathans' a northern ethnic group who have settled in the district,

‘initially as wood sellers, some of whom are now entering the kiln '~

business.The bricks' marketinclude towns, upper and middle income
groups and the government. Their prices are fixed by the government.
Sun-baked bricks and brick ballasts are also sold [inl|some of the 4

kilns.




2.2 Wall Kilns

Wall kilns_are.located around the small towns and the ma jor
roads. These kilns were introduced intb the area some 5-10 years ago -
by kiln workers.travelling fo and from the Sind pro&incé. The
production process is simiiar to that of the trench kiln. However,
instead of the..oval trench, 2 sum—békéd'briék”walls4constructed in’a
V¥=shape spreading forward énclose»thé Stécﬁ?%ricks which are fired
on rice husks. Unlike thé trenéh kiln in'which bricks have to be
filled in a t a constant rate to keep up the firing cycle, the
kiln's wall can be narrowed or widened, thus increasing or decreasing
the number of bricks being fired without interrupting the firing. Kiln
capacity ranges from 50poa‘bﬂéoqoaa "~ '+ Rice husk and cotton wéste,
the major production cost items, are trucked in from the local grain
silos and cotton ginniné factories. The ﬁﬁapairsv Cl (26
households), - 10 ot ,Axﬁ', are paid on.a contract basis,

The rest of the work is done by the kiln owners. The latter are
usually a cooperative of 4 to 6 former treﬁch kiln workers but

not Thapairs. The bricks, costing less than the trench kiln ones,

are sold largely to the lower-income groups in the surrounding villages

and small towns. The governeent does not purchase these bricks as
they are considered sub-standard.

" .3 Timber

as well as for jJjoinery and furniture, No construction timber

industry exists as such. Landowners grow trees and sell them perio-
: sellevs,
dically to sawmill owners or to'woodlA';'The latter,stock andisell

- [T, [ o ol s e e ~ A . e e e e D e Ay e ey PR N
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sell them to sasmill owners.

Sawmille are located in the \nggs‘and‘ QWAB\\dbbAW6 '
_ &

\e

Local timber, Aacacia and Shishum, are used for beams and battens



and- larger villages (aboee 2500 population). The saws are driven

by diesel or electric motors purchased from cities outside the

_ district. The motor is often also belted to drive a rice and flour

mill. Sawmills sell timber as beams and battens as well as fuel.
Timber sawing services are also provided., Some havye hired carpenters
to produce doors, windows and animal food troughs. The number of
workers, including the owner/operator, range from 2 (the minimum
required to run the mill) to 8 persons. In addition, fhe owner

pays 2 persons on a contract basis to cut.trees and kombhavrsto -
transport them to his mill, Owners are from the middle-income group
m;\at least = . able to afford the motor and saw as well as rent land

on the periphery or within the settlements.

A Reed Mat Making

Most reed mats are produced by a migrant clan who work in the

i

district for only a few months in the year. Land along the rivers where

the reeds are grown al ?leaoed by the clan. Mat are produced in
equipment are. minin al,
the same plaoe. Other inputs, string to tie the reeds, hand Yools ele
. . From TRe oW ns,
med¢bjwuxma&rnau ov pirehased f(The finished products are sold to

shops in the towns,whera Mexe ave also a §¢W Warkého?“v m“\ﬂ%m@*ﬁ'

~,5 Cement and Steel

Cement and steel ginders, T-irons and m.s. rods are all produced
outside the district. State operated factories distribute fixed
quotas of cement by truck or train to authorised agencies in the
‘primary settlements. Cement prices are fixed by the governmendt.
During shortages; which often occur, a magistrate's permit is re-
quired to obtain the cement. Periodically, cement is lmported.

Steel givders, Twirone and m;snrods are rerolled from scrap

Lo



iron obtained from ship breaking yards. Products arevtruckedAin:from
Lahore to shopkeepers in the 13Q§§ to%ﬂfs X of the district.
Transport from-the shops to"the construction site is ustally by

%ractor trailer or bus.

In 1983, a state owned steel'factory‘began production and sells
to the domestic market at subsidised .prices.

.6 Sand, Asgregate and Lime

Lime is produced outside the district and is trucked into
shops in the larger towns. A lime Kiln is located in the neighboring
district but most of the lime comes from Northern Punjab where it
is a main industry. Lime is used in small quantitiés mainly for white-
wash and is sold by the materials shops in the Waﬁﬁe'ilsvﬂiaé

Only low grade sand is available within the district. along
v?ivér;beds and.sandy_ so0il areas. Depending on the quantity required,
sand is delivérg&?7cgk¥hg% %ﬂ% siﬁ?»byrﬁﬁ” ;‘/vu*"r  .Kumhaars' or
tractorwtrailer opefators both of whom pay landowners for the right
to sell thefsand. High grade sand is availablé from outside the
district en order ™ ' through material shop owners who act as agents.
Targe orders:are delivered by truck directly to the site. Smaller
quantities are available by the bag in shops in the \BQSLrtanr\$.w

Like sand, high grade aggregate is trucked in from outside the
district to the construction site. Orders are piaced through the
materials shops. Low grade aggregate 1is availablé locally along dry

river beds. Entrepreneurs lease land from the government, buy

crushing machines and hire labour to produce the material.
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2.9 Comparisons: Income F é%nphﬂfﬂentl;

Who are the beneficiaries of income received from purchases

\

made in the materials’' industries and what are their relative

shares of thig income? This question is answered by tracing the dis-

<

tribution of receipts as expenditures/payments to the different factors

involved in each building‘materials’industry. Since we are concerned
Wi%h‘how these industries affect rural incomes, in particular. the
low-income groups, beneficiaries are divided as follows:
(1) Spatially, between
(U\(bav\ 6€c‘)TD‘f'7 L
(a) external:pthose in the large towns (population greater than
..} 25000)and outside the Tehsil;
. (eoval secto \—3' ‘
- (b) 1nternal:Athose in the small towns (less than 25000pop'n.)

and rural areas in the Tehsil.

(2) By income group

(a) upper income: lamdowners, proprietors of trench kilns, saw-
mills and building materials' shops and highly skilled hasons;
(b) lower income: workers in the materidls' industries, unskilled
workers in construction and transport, constructon workers with skills
for kucha and kucha-ﬁukka technology only, sun-baked bricks and reed
Mat makers, worker-proprietors of wall kilns. - a
Comparisons are made bewteen possible substituke industries
since the underlying policy gquestion is that, " If we wish to maximise
local income mg}ﬁip};ers and particularly income to ¥The rural poor,

which industries should we encouragze?' The substitubte industries
& ‘

are:




(i) for walls: sun-baked'bricks, Wail'or trench kiln brieks;

(%) for roofs: timber orbsteel;

(ﬁ)Afor‘nnoﬁténaang p;aster: mud; cement or lime.

Bricks

(97%) |
Almost all the recelpts from the purchase o f sun- baked

bricks are reoelved by the brick makers who are from the lower-income
N group while only 4% go to the upper—income landowner as payment for
- the land, water and sand. Séatially, leakage of income to outside

of the district is a negligible 0.5%. Lt

| For treneh klln brlcks, leakage of receipts is a substantial
57%, paid out as fuel costs. Al aﬁser proporiicn o% rfczwfhé
]geﬁfthnééin WE,YUYd\'S€CTQF éoea to~Wk.oneT1H<£wue
xwpvoF(&KbYe.(QEHKB Witk 207 to Re lowey annmcjvq51k£?$\
The u e of %grlcultural waste as fuel in wall kllnu reduces

leﬁ’w Ao
leakage AMNn*b Aﬁﬁv the portlon paid tofﬁb\Nastxzfvquw(Tévs ﬁvaﬂfYJ)

Yoften\from outside the dlotrlot. Of the local muitrpllero, 7
a smaller proportion (40/) goeu to the upper-income groups- the
landowner.leaSLng the land, sand and water and the factory owner

- selling the agricultural»waate. These commodities are asvyet sold at
very low prices and are not a significant prdduction cost item,

The bulk of the receiptsAgoes to the lower-income,groups, i.e.,
the coop owner/workers, and a small proportion td the brickmakers
who are paid market contract earnings at subsistence rates,

Thus, in terms of maximising local multiplierd and benefits to

the lower income groups through materials purchose of bricks,



sdﬁ—bakedAbricks are the most effective channel. However, taking
into account quality of4the bricks, wall kiln bricks would be the
best choice, being far stronger than sun-baked bricks but only
ﬁérginally weaker than trench kiin ones and certainly strong enough
for thé majority of rural buildings.

Timber Vs. Steel

Less than 5% of the receipts from‘purchases off timber beams
and battens is lost as.leakage which ¢angists of the'costs of the
motor and hand saw obtained from outéide the district. Of the portion
remaining locally, the upper-income groups--the landowner Selling the
treé and the owner-proprietor of the sawmill?— obtain 70%.

Fbr.girder and T- 1rons%:90% of the purchase cost is leéked
out of the district going mostly to the steel markets ‘in the provincial
‘capltal. Lahore, and some 4o the truckers dellverlng to the local
shops. And of the 10% local multibliers, a negligible 2% may 50 to
théllower—income labourers loading and unloading the steel.

The choice here is clearly for purchasing timber. However,

this choice is complicated due to price trends to be discussed shortly.

Cement, Mud or Lime

N

The distribution of receipts from cemeént purchases\is simgilar
to that from steel since production and supply characteristics,
Vis—a~vis location and income groups,are the same. The.only difference
is that most of the 90% leakge goes 1o the state cement factory
rather.than to private entrepreneurs as ié‘thé case _in steel. v

Mud, used as a substitute for cement . in mortar and plaster

work; would clearly have negligible leakage both spatially M and
to upper-income groups. In the case of the latter, it iz only thed!
amount paid to the landowner for the use of mud on his land.

UWﬁn\muAth\v(gV\\ﬁ~
Where higher quality bonding and plaoterzng/ﬁo FGQU]PKX,&jWMtV




has Jang;moven as an effective GUbutltute for cement Lime is also
produced outglde the district and the receipts® dlqtrlbutlon would

be similar to that of cement in terms of our study area. However,

~
\

4sincé lime kilns, like those for.brickJ are a rural lbcatéd, labor
intensive operation, these receipts are generating morefrﬁral
incomes than cement faotorie?, albeit elsewhere. Furthermcrn, Time
kllns mwd be 1ntroduced 1nSahlwal dlstrlgf but the cos t of transportlng

.' 13 P “The presee vy @} e e Mb&‘(\bcfdxsi‘ﬂt,fsu 56553 T WA oY be 59

imestone may make the local kilns uneconumlcal,ﬁslme is cheaper

—fhan cement as a mortar and plasterlng agent. In recent years, this use
for lime has markedly decreased which may have more to do withfactors
Sﬁch as 'images of modernity', 'specifications of government buildings,

and cément being an organlsed industry while lime is left to the

informal oector. etc. These issues w1ll be pursued in a geparate section.

2.2, Price Trends

Wafes have been increasing at a slower rate than the real
coéfs of ehergy - coal, oil and electricity. Thus it could be ex-
pected that the production and éupply costs, and therefore, producf
prices of the labor intensive industries,the inputs and markets of
whiéh are also in close proximity, would rise at a slower rate than
those of enérgy intensive ones. the inputs and warkets of which are
far from théir production centres. If so, the prices of sun-baked bricks
and wall kiln bricks would rise at a slower rate than trench kiln
bricks. Timber prices would rise slower than steel; mud and lime,
slowér than cement. Theée expectations are, however, modified by
other factors influencing product prices.

bEnergy.pricesu cog}éuel and motor 5il« and thgbprices of key :

smaterials such as trench kiln {lred bricks and dementare ed uy

And price vibes Vo beew gfes \3

the government, %1thoggh these are regu]arly upgradegA real productlon

» ? i ' YA l/\ ' T
costs o are o7 s LlYldCl‘S'tdbed. s (\)\ ¥ : .

R& 2\\
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" Certain materialé havelbéen organised on an industrial basis
with heavy government support while others have 5een neglected. This
applies to teel versus timber and cement versus 11me. The ohlp-
breaking industry whlch provides cheap ocrap iron, a major input for
steel girder and T-iron production, has been expanding rapidly. A
large, capital intenéive steel plant has = - febently opened
supplying at subsidised rates to the domestic market.

r ,
On the other hand, timber, even in the Northern areas which

—

is the major source, remains a disorganised and fast depleling resource.

1}, one of the factor° underlylng this bla is the perception that concrete
s wor Iy of 5OV¢rnvnoﬁ’s;UPor\0h\k?
N and oteel are the ”“*ﬁ:*' t industries of a modernlolng ULLPLJ‘K
. ] ,l - ot |<\. . .
h\} ! ' W{/\‘C’
%éx" i N t. seon 4 timber and llmeﬂgre those of a‘past traditional’
1 ’ .
\ one.,

Certain local factors can also be expected to influence prices.
i & W\C\mr‘yr"fu e m\od\*s

If)@emand for sun- -baked and wall kiln brlcghlncreases signifiicantly,
and produel prices

then 1MF&ﬁ' s - earth and agricultural waste,would also
increase. The early kiln'operators used to obtabn the agricultural waste
for free from the factories.l:and values and therefore earth ﬁrices
also increase as settlements urbanise, Nevertheless, giwen rélatively
equal 1mprovmentg in producition technology, wall kiln and certainly
sun-baked bricks would remain significantly cheapec than trench Riln
bricks.

Over the past years, the prices of steel girders and timber -

. beams have alsmost equalised ta the extent that, given the shorter

life span of the latter, even kucha houses are using steel girders.

g that unlike gteel, timber g

The f) f:t reason, all Lluded to earlier,
A=y g
;j?’f)x.—,w

for constructon is nqﬁworganised as an industry. Its supplier, the-

landownwer, typically grows trees as an incidental source of income,
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Furthermore, timber is uded untreated and in a manner making it
partlcularly prone to moisture and insect attack by thoee who oan—‘
notd afford uteel ThlS misuse relnforces the v1ew that it has no-

potentlal as a construction material. Thus neither the demand nor the

suppky of it has been developed on a market basis,

Secondly, tlmber beams of sufficient size = v v~ %o be

used in roofs are becoming 1ncrea01ngly scarce ang therefore expen-

sive because the trees are being cut young for fuel wood and char-

coal, However, timber battens which can be obtained from the younger
and smaller trees continue to be a cheaper, more widely adopted
aiternative to T-irons.

At present the gmall scale construction sector has substitutes
for the materlals-— fired bricks, steel and cement-~- that are essen-
tial for large scale construction. As Pakistan's development program
continues to expanq7the demand and,therefore,the prices of these
laffer materials can be expected to continue their steep rise, If the
substitute materials 1ndustr1es are developed (oun baked bricks, wall
kiln bricks, timber and lime), it can be expected that switching some
of fhe small scale sectev's demands to these substituteiwill provide

)this‘sector wirth more affordable alternatives as well as relieve
gome of the demand and con:equently the prﬁsevrt'an'prﬂ%SOf materials
essential for la§§e\eeele construction. However, with these substitute
industries fast\§w1ﬁallng3 the increasing demand and - .~ e fﬂ

prioces will continue to accelerate construction costs making development

expensive for both the government and the individual owner builder,
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%,0 Bu1ld1ng4Tecnnolog1eo and the Cdnstruction Proce s

2,1 Bulldlng Technologle°

- ) There are'approx1mately 9 types of building technologies
précficed in the district. These can be grouped into 3 basgic types:
kucha, kucha-pukka and pukka. These are described below.
(1) Klicha. There are 2 types under this group. First, those with walls
of earth-cut blocks aﬁd roofs of rough hewn timber, grass and mud,. Second,
those with walls of sun-baked brické and roofs of sawn timber beams
and battens with reed mats overlaid with mud. Floors and finishes are
of mud straw plaster with a thin cow dung finish.(see fig. )
(2) Pukka+ There are 4 types here;differentiated primarily by the

N, roof construction- (a) Steel girder beams and T-iron battens with fired
bricle oo AR

%b clay tlleu, (b) RelnforcedAconcrequioof Qlab,A(c) Reinforced cement
reved
\%‘§> concrete roof slab,A(d) Pre-cast, - " oore cement concrete beams
AN |
» and battens (PCC) and tiles. All four have a polythene waterproofing

A : ) L : . . . .
.y~//‘membrane and mud topping. Walls are of fired brick in cemet mortar and

floors and finishes of cement concrete and cement plas ter.

(3) Kucha=Pukka. There are 2 types under this group- (a) Wallo of fired

\

Y brick facing with sun-baked brick backing laid in mud mortar (Ghilafit

type) and roéfs of timber beams and battens with clay tiles; (b WalDﬁ
oﬁfired brick in mud mortar and steel girder and T-iron beams and
batteﬁs with clay tiles. Thé roofs of both types are overlaid with
mud-straw plaster and cow dung 4 occasioﬁally the ' exterior wall

may be cement plastered.
Approximately 80% of the rural buildings are of the kucha type,

some 18% are of the kucha-pukka type and approximately 2% of the
pukka type. On the frirnges of Technology Lypeo are,on the one hand,
the tents and wattle and daub structures of the very poor or nomadic

grouns and  on the other, the largp)cteel LrUﬁ")wideuspan roofs used



in factories, warehousés‘anf grain silos of government and privafe

enterprises. The PCC roofs are also a very recent introduction -

and there are only a few exisiigg examples. However, since they are
béing seriogly donsidered as a low-cost alternative in housing and

community buildings, they will be discussed.

3,2 The Construction Process in the Private Sector

%.2%1 The 'Individual Owner-Builder

v“The‘low—ipcome owner-builder (égrioultural laborer, unskilled
man&él'labdféfyiﬁses kucﬁa technology. He collects or makeslthe
required materials over an extended period)ranging from 1'agrioultural
gslack season to as long as 2 years. He usually éonstructs his house
during one of the slack seasons and informs his friends and(neighbors
when he may need éssisfance such as in léying the roof. Theladult
males undertake tasks such as digging.and laying beams and battens.

' B # carvying I :
Women may assist in mix1ngAmud(%nd straw for mortar and finishes.
Pléétering’is almost exclus ively the job of women gssisted by chil-

dren. Masons- are hired to layvthe brick walls.
Middle-income groups (small land owners, shopkeeéers, service'

and craft workers and‘petty governéhent employees) may also use

kucha,fechnology or kucha-pukka. They tend to purchase more of

the maferials used, hire sun-baked brick mékers, efe v

rather than make the materials themselves.ﬁhaqﬂNQH}ﬁréwﬁuasﬂns

,fwkmﬁawesﬁmﬂﬁ&kmnkowmﬂﬁgqgmdcwwﬂvﬁmmgm%xﬂMgg
‘ \Jf the wealthier residents also use kucha-pukka technology.

-+ The few very wealthy owner-builders (large landowners,
Middle East roturncss and retired governmen®t officialg) cowniiuet

A0
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pukka houses. They are generally able to marshall resources 'in kind' .
due to the power and influence they have, e.g., borrowing formwork ‘
from the iocal governmenti official resposible for building cdns-
tructioﬁ, using agriculfurel workers from their farms to construct
the building, etc. Skilled masons and some labourers are hired.
Those who have no access ‘to resources in kind pay cash for most of
.their building inpits. (In the 3:small towns included in the study,
there were only ¢ examples of pukka .construction.)

‘ In both kucha and kucha-Pukka,;the“conStruction technology
and process provide shelter with very low cash requlrements. Very few
of the inputs (e g., steel girders) requlre immediate cash to pur-
Chagea MOut 1nputo can either be provided by the owner himself
on a self—help basls (e.z., maklng sun-baked brlcko) or obtained
from the” communlty on an 1nformal -mutual assistance agreement (e.g.
labour for: roof conotfuotlonlj or obtained on credit from a local
supplier (e.g.; timber beams and battens, see cases Nanakpur and
Boyle Gung). Furthermore, because the matefiéls\are.generally avai-
lable within the immediate iocality, fransport costs are minimal
or much lower tompared to that incurred in pukka technology.

Fihally, for all 3 technologies, costs are reduced because

the conetructien cycle is in tune'with the'rythm of the agricultural
oyole; For instahce; bricks are purchased when their prices are lowest
i.e;, during the busy harvest season; labour, whether paid or donated,

is obtained during agricultural slack periods.

3.2.2 Community Building Projects (e.g., mosques , schools)
Theee are progect° funded and and implemented entirely by the
R /
communlty.!@aJorlty of these are kuchapukka except for a few ca=mes

wherein particularly wealthy donors involved may insist: on pukka

technologies (see Qabula case example). Generating interest and asgsis-
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tance for the projecf is undertaken through the weekly prayer,gatﬂering
ét the‘lOcél mosques, followed Qp by indi?idual contacts. A 'Project
Cgmmittée“ donsisting of the major doﬁors and/or‘interested parties
such as the local 'imam‘ (prayer leader) or schooi teacher is
usually fdrmed. Names of donors and the amount of donations in cash or
"inkind are announced over the mosque loudspeaker’to commend those
aséisting, prod others who'have not and insure some measure of accoun-
tablility for the contributioms collected on the part of the committee
members (Village 28/SP Caée) | ' |

The p01nts made earlier concernlng keeping cash requirements
to aamlnlmum also apply here, and perhaps to a greater extent A brick
kiln.owner or the'timber sawmill operator donates materlalo or sells
at‘concéssionary rates for the mosque being constructed in his community.

gimilarly, skilled lébourvis obtained free or at reduced rates.

3 3 The Consbruelion Procese i e Toblic Sector

The publlc sector uses only pukka technology. There .ars 10
government agencies fundlng and/or executing building construction
such as offices, staff residences, qchools, and health centres. Five
of these agencies have their own englneerlng sections to de ign and
execute thgir projects and 4, the social sector agencies, leave
éxecution to the buildings department.

The funds are allocated and standard deéigns and technologies
for different buildings are established at the respective agencles
head offices in the provincial capital, Lahore. Project locations
are also decided there gnd funds, standard drawings and instructions
are sent down to the agencieé' local office at the district level
headquarters, Sahiwal. There, “the agency engineers are responsible for

modifying drawings, if necessary, to fit the particular site, tende-

'
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ring the project out to contractors in Sahiwal and supervising cons-

truction.

In fhe last few years, the'féderal government has revived a.
4l;cal gqverﬁment system focused on the planning and implementation
of rural devélopmeﬁt projects at the local level. Two agencies,
Local Government and Rural Development, were merged to oversee
' this system. The local govemment structure consists of local
elééted representatives forming oouhcils at B'administrative'leQels:
.(l) the ﬁnion COuncil representing a group of villages; (2)‘the'
Markaz Counéil, consisting of several union couhcil&; (3) the
District Council. The Local Government and Rural.stelopment Depart-
‘ ment'gssists Landovetrsees: the local councillors in their functions
through key'pérsoﬁnel at eéch level, namely: thé Assistant Director
‘at the district level, Project Ménagers at the markaz level, and
Union COuncil Secretaries at the ﬁnion council level. The local
eaaﬁciis gét a share 'of the annual development programme funds
as well as allocations and graﬁts from the funds of the local government
‘and rural development department. The latter has its own network of
engineers:down to the markaz level. '

Development projects have historically been almost entirely
cénstruétioﬁ'related~- rural roads, culverté, irrigation ditches,
viillage water supply, schools and health centres in addition‘to the
departmént's own building requirementé for offices and staff residences.
In the last few years, the Health and Education departments have
turned over the execufion of soﬁe of their §maller buildings to
&he rufél development department., The number of projects contracted
out have been reduced and those iuvlemented by the departmeni's
(Local Gov't. and Rural Development) own staff or by the project

committefs organised by the local councils have increased in

i
s



recent years. The DrO]eCt committees consist of the’ department S
commuonity participalion is alse amwabca vougn matehning granl schemes,
staff, elecuied coun01lioru and other community repreuentatlveo.A\
At the same/ time, the department, like the other government agen01es,
seem to be adopting higher technical standards for its buildings.
For example, the markaz offlcee constructed in 1983 used reinforced
cement eoncrete roofs.in contrast to girders, T-irons and clay tiles
in previous years. | Y

Approximately,ZO% of the total development budget of the
Punjab Province is pent on bulldlng cons struction projects. The
gocial infrastructure sector has the largest construction budget
and also spends the largest proportion of its total allocatlon
on building construction (68%), followed by the physical infra-
structure sector (11.5%) and the production sector (7.6%) (figures
for l9?9-80, Punjab Annual Development Prdgramme)., Thus building cons-
truetion plays a significant part in development activities and
expendituresiin construction?re a substantial proportion of the

total government investment in development.




Jj'if.o Comparing Technologies

{{,1 Costs and Coverage

i

‘Initial construction costs and costs including repair and
maintenance for over the expected lifespan of the building was
caléuiated for each technology. These calculations were ddne in ...
2 wayss (1) by mohetising all ihpuf$; (2) by monetising dnly those
inputs not usually obtained 'in kind' or on a self-help basis by
the owner-builder or the community. The latter method‘is useful in'
understanding the predominance of certain'fechnologies in non-cash
rural economies and also in assessing-which technology would be
most,appropriate in government building projects that expect
community participétion.

Monetioing all inputs for initial construction, kucha tech-

nology costs Rs.20. 8/sq Tt, kucha pukka ranges from Rs.Ut4.3 to 49 6/

sq ft, and pukka technology ranges from Rs. 56.6 to 67.9/sq ft.

5
A

The more than doubling of costs between kucha and kucha-pukka technolo-

giés are - due to the material inputs required -- brick, steel girders

and T-irons, The 226% cost increase from kucha'fo pukka are due to

extra material inputs -- formwork for concrete, cement, MS rods, aggre-

gate as well as skilled labour and the longer construction duration

required.

For the same construction expenditire, if we switch from pukka

to pukka-kucha the 'increase in coverage (in terms of floor area) is

Ao
32.3%; from -pukka %o, kucha) 198% and from pukkq»kucha to kucha,

125%. Thus substantlal increases in coverage may be obtained by

awitching technelesiess used.

Cost comparisons taking into account repair and maintenance are



D
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freblematic since these would vary with: (1) the quality of initial

construction; (2) the regularity with which repair is ﬁndertaken)thus
e R ,

Lstaving off\ma jor defects from occuring and consequently more costly

L

repair,,and/(B) the projected input prices over the period for N e

el

which maintenance costs are considered., Masons and engineers with
équal fervour argue that as lorg as initial construction follows
~correct specifications and minimal but regular and timely maintenance
is~ﬁndertaken, a building could laét‘forever. Masons speak Qf kucha
buildings and‘engineersvof pukka ones, The pattern of maintenance
adopted in the.study is based on the following: |

(1)vInterviews with masons and engineérs and getting them to describe
the likely patterns of maintenéhce given the current standard of cons-
truction and fépair practiced in rural'SahiWal.

(2) Interviews with owner-builders of houses more than 15 years old.
(3) Interviews with new or recent house owner-builders concerning
their anticipated maintenance patterns.

(ﬁ) Personal obserVations,of hbusing conditions.

The input prices and their availability are- assumed to remain as p

present. Costs over a 25 year period ‘are; taken.

Sy Monetising all inputs and including repair and maintenance

2 xosts, kuché~pukka ‘igs’ only slightly more exﬁensive than kucha

which hag. much higher maintenance requirementéﬁ\However, although the
cost margins between kucha and pukka and between kuché—pukka and
pukka vare reduced (relétive to those for initial construction costs
alone), these remain.  significantly large. The reason for this is th
fhat although fewer repairs 'are required in pukka, these are far

costlier than the more frequent repsairs required in the two other

technology types. ‘ o

\
N
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If'only those inputs that would require cashvoutlays were
'monetised,\the present values wpuld revert to the wide differences
reflected in intial construction costs,

| The likely repair patterns adopted are as. folloes: -
(1) For kucha technology: \
(a) annual mud plastering of exterior walls and roof;
(b) every 10-15 years,’rebuilding half a wall, parapets and one
o ’~;robf"bay+-;ljbeam&’13 batﬂéns, 4 reed mats and mud topping;
(é) every 3 years,mud plastering of interior wails and floor;
(d) every 25 years, replacing the whole roof and rebuildihg
half a wall. |
(2)'For kucha -pukka tébhnology:
(a);annual mud plastering of roof;
(b) every 3 yé%s,.mud,plastering of interior walls and floor;
(¢) every 10-15 years, partially rébuilding base of wall and
| parapets. | l
(d) every 25 years,rebuilding 1 roof:bay including replacing 50
clay tiles. |
(3) For pukka technology: »
(a) annual repair of cement concrete on floor and mud plastering
of'roof; |

' 0\»f¢p\a$T¢*r1mg3

(b)every 5 years, repointingﬂpase of wallsjy

(¢) every 20-25 years, major repair to roof caused by weak con-
crete mix, flourescence in bricks and corrosion of steel

- work.

K.2 Income and Employment Mulé}éliers

The same sub-groupings - spatilally and belween income groups--

“ /u L3 " b 3 4 » v,»
rindiecrs in- the materials' industries are applied

A YN e ey P
CuUlltba s L iigh J 8 R B T




Investment in construction using kutcha technology generates
substantially more local multipliers'(99%) than using kucha- pukka
(60 toA7O%) and using ﬁukka (52%)+ The 1% leakage in kucha is due

to jhe purchase of reed mats from shopowners in the large towns.

_ The substantial leakages in kucha-pukka and pukka technologies

are due to purchases of oil and coal( for firing brick), steel gir-
ders and T-irons in the case of kucha-pukka, and formwork, cemenf,
J

aggregate and m.s. rods for pukka. All these are externally obtained

‘be reduced in kucha—lpukka by 10-1%% since bricks constitute 23%

of total costs of which 57% goes to coal and oil purchases in the

brick industry. - ) L
. : : Dh\

e Employment in construction does not vary significantly e

between kucha and kucha-pukka (15 versus 1.2 man days of employment

generated per Rs. 100 expenditure) but is almosﬁ halved in pukka

(0.8 man days).(The employment multipliers in the materials'

'industries were not calculated i n the sample study).

In kutcha technology, 77% of construétion expenditure is
capturea by the lower income groups, In Kutcha-pukka, this pe:centage
drops to.45 to 50% and in pukka, it is further reduced to 38%,

The benefits to lower income groups through a.share of the payments
for construction thus drops substantially as we moee from one tech-
nology to the other.

/y.3 Complexity ard Community Participation

Technology complexity affects community participation in
3 ways, Finctly, the more dissimilar %o Toaittana proctice 9
technologﬂis and the more complex its application relative to the

knowledge and expertise of the commuhity, the more it will inhidbit

[

materials. If agricultural waste fired bricks were used, leakage would
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its members from pé;picipatipg in the choice of technology and tech-
nical supervision. Secondly, the greater the number of inputs that
cannot be contributed'in kind' but must be purchased in cash, the lower
will be~the level of community contribution since cash is 1in short
supply'in rural areas. Finally, the\larger the number of inputs and
the greater their variety, the more difficult the procedure for
obtaining them (factors incltde distance of source to construction'
site, bureaucratic procedures as pérmits for cement, bulkiness and
difficulty in ﬁandling and transport), the greater the number of
discrete operations required in the construction ppocess and the longer
~the dumation of construction, the more it will inhibit the community
from‘éccepting mamagerial responsibility for the project. | |
Applying these indicators of complexity, it will be apparent ag
we moﬁe from kucha to pukka technologies in building progectg, the(¢(>)
tendency w1ll be for ~community partlclpatlon to be progressively
reduced., This assumes that the _communities’ capa01t1e° in technlcal
knowledge, income levelg and managerlal expertlse remain constant.
However,ﬁa small increment af complexity promises a Substantial
improvement in building product, this increment may in fact increase
community pafticipation by &timulating -rfs 'wjllingneso to participate’
Thus a communlty may not be moved Lo contribute to a prOJect, although
it has theaapamlty, if it feels that the result will not be a worthn
whlle building. Conversely, a community may be spurred to dig deeper
down into its resources if it is motivated by the promide of a result
if can be proud of. |

Given the above agsumptions, it ia likely that the choincs

of kucha~pukka technology for a building project may inspire a larger

-community contributionthan kucha or pukka. Kucha technology, as cur-

P S P
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currently practiced and perceived, had little 'pride value' Pukka
technology requires technical knowledge, cash inputs and managerial c
capacity mﬁch beyond most rural communities' eesources regardless

of the%r willlingness to contribute.
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4.4 Summary

Kutcha technblogy is least costly, least complex and
generates the most rural.income and employment per unit of expenditure.
Howeverjﬁecause simple but necessary standards and specifications
are not followed in its use, it 1s highly vulnerable to weatﬁer
and termites and consequently has high maintenance requirements, -
Although accounting for maintenance in present value termsdoes not make

~kiicha costlier than other alternafives,'the high maintenance has a
*nuisance value' and reinfdrces-kucha's strong associafions with
sub-standard shelter.The technology’as currently practiced 1is « .-
‘ﬂnac¢eptable to lindividual - oWﬁer—builderS if they can afford
ény better and to the community for community buildings.

Pﬁkka fechnologies are too costly and too complex to be adobted
by the vast majority of rural inhabitants. Their complexity also
results in sub-standard construction(daused by low technical super-
vision and ex?ertise) requiring less regular but more costly repair.
THe adoption of pukka technology'in government buildings results in
a high proportion of building investment being leaked out of the
district instead of generating local jobs and income. Its cost and
compiexity‘results in omly a small proportion of total building
requirements being met glven “limitedifinancial and managerial
resources.

A kucha-pukka technology with ghilafi wablsgiX%Mall kiln
bricks and rodfs o%;tiﬁbér beams and kattens, clay tiles and mud-
topping most effectively combines least cost, least complexity,
local income and employment multiplliers with achievieos minioun

.acceptable‘standards ameingst rural pveople. If trends’ in bribe”

v’t




différentials between steel girders and timber beams.persist, girders
would replace beams, ,sacrificing some local ﬁulfipliers for lowering
the cost.

\ Figures derived from building expenditures of one department,
Health, in Sahiwal district, showed that if the department switched
té kucha-pukka the percentage increase in local multipliers would
be 33%)in the share of mulfipliers going to the lower-income groups,

it would be 93.8% in local employment generated, .126% and in extra

coverage, 53%.

Almost 20%percent of public development expenditures are in
‘building construction. If the public sector switched to kucha-pukka
theséhexpenditures‘could significantly enhance rural incomes and
employment, particularly among lower-income groups and at the same

time increasie the coverage of community buildings.

Thus given peesent conditions, a progranm promoting kucha-pukka -

in private and public buildings is recommended .

5
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5,0 Determinants of Materisls Production and Technology Choice

Thg first section analysed how cost, complexity, income
and employment varied with technology choice in building cinstrue-~ -
%ioﬁ:fiﬁfsﬁgwéd thaffvafiations are signifipént‘aﬁd suggested
that 'kucha-pukka’ technology best meets the criteria of leastlcost;
least complexity, maximum rural income andlemployMenf generated |
while meeting‘minimum acceptable building standards.

In this section, the ‘major determinants of technology choice
vand materials production in the private and public sectors ére first
discussed. Taking these determinantsbinto account, a program for

rural building construction is proposed.

' 5.1 The Private Sector
By and large, the owner-builder,: given hisiresources,. makes

”,

h trational assessment between cost and performance in the choice

of building technology he will use. Kucha technology, as currently

praéticed and maintained is clearly sub-standard vis-a—vis moisture

and termite attack. Anyone Wﬁoican afford to will upgrade to kucha-pukka.
Over the last yeaf, as steel girder'prices dropped and timber

beams became more scarce and hence expensive, owner—builders also

rapidly responded to cost differentials that affected partioular‘

part of a té‘chnology- Leaving the rest of t}‘{é ‘house intact, kucha

libuse owners éwitched*fO“gifderé'ab the margin between girder and

+

timber beam prices narrowed.

However, the rational choice is also influenced by associations
owner-builders make between technologies ang poverty and progress.
“The mofé socilally mobiie -middle and upper income groups are parti-
cularly sensitive to these associations. ror example, a shop owner
who has livea most of his life in a'ghilafi' house ( a type of kucha~

-pukkaAteohnology) and finds no fault in it nonetheless chooses to

! i . oo ) © e
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construct the walls of His-son's new house in fired brick. He ex-
plaing, "New houses'shouid,‘of'course,,be pukka ."
What is perceived as modérn and new soon becomes -aesthetically

preferap}e. Thusvwhile everyone; masons and owner-builders alike,
Say arched doors and windows are stronger and certainly cheaper than
flat lintels even of reinforced coﬁcrete construction,.most consider
the latter .aesthetically more pleasing. Ironic in that at present in
larger cities such as Lahore, there i1s a renaissance of the arch
yarticulalry among the upper'income groups .

| The ‘demonstraztion effect' alsd-plays an important role in

influenciﬁg technology choice. Reasons given for adopting particular
g .

techhologies or for not implementing certain improvements are

often "..: this is What everyone is doing nowadays..." or "..no one
does that anymore..” A:nmticeable.style in the facade of many
new houses in geographiéally distant settlements is a copy of
the“many uhion council offices constructed by the governmert: .
| Resale value does not seem to be consideredan important
factor in technology choice, at least in the small tqwns and rural
areas. Owner-builders are not interested in;ﬁeselling. protesting
that they héve taken too much trouble constructing the house, ’

need it theﬁselves and besides they do not have the slightest idea

now much it cost them and how much they would be willing to sell

for.

Despite repeated inquiries, no case of someone having either
purchased or sold a new house was observed. Vhere owner-~builders
can draw‘heavily on their own self-help and community assistance

I§ 0 e ot irii T

for labour and n'x:a‘teri.als, it pecomes Do mole coanonichl ) G

| . \
one's own house than attmpt to raise cash to buy one. Furthermore,
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"most families do not envisage movingvpermanentiy from their tradifional
settlement} The construction of a kucha-pukka or pukka house is -

seen as a one time effort‘ﬁo estéblish a family home for many years

to comé.

As for the entrepreneurs in the matérials'industries, two
factofs are most striking. Onwe is the wiliingness to attempt a venture
with very little capital, apparentbknowhow and assurance of success,
The dbmbnstrafion that someone else has been successful and some
rudihentary knowledge of how fo operate the venture are all that
are required; Thus the largely illitrate donkey cart operators
(Kumhaars)vband together to run the agricultural waste fired kilps,
:stéting that, *One of their members had seen it work4in Sind province,
and God wiiling, if would work: for them."

éhe{second‘féétor is the great deal of trust on which
business between private enterprises are conducted, & marked
contrast from the extreme suspicion and’wariness with whiéh the 77~
‘,go#ernmeht and its representatives are generally viewed. It is
accepted that few have immediate cash to spare. LAt thelkiln{owners!
phone. call, coal suppliers from another distfiét deliver: on the
perise.of payment when the bricks are sold. On the other hand,
the conéfantuneed.to pay of f tax inspectors, officials from the
power department, labour inspectors who are not there to enforce
the law so,muchAas to make a buck from threé%enihé the;éntrébreneurs
with payment of a fine fér a law they have ndt broken is’'a recurring

story among small businesses.

1

Influencing technology cholce therefore requires simultaneous
action on several fronts. Pirstly, the alternative proposed muse

clearly be a substantial improvement in performance relative to .. -
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its extra cost or, conversely, it needs to be much cheaper than fhe

more expensive alternative and yet perform almost as well

Secondly. practical projects stould oonv1ncingly demonvtrate

the alternative'v superiority in cost/performance. Finally, the ,:
proposed ‘improved' kucha and kucha-pukka technologies, , to be
aéceptable, need to be-df%ssociated from their current image of
sub-standard qonstrucfion fit only for the poor. Actions will ‘'have to
"be taken ranging from changing the terminology (to get away from |
the heavy bias :in words such as"kucha', i,e., weak, raw and . tpukka’
i.e., strong, solid) to constructing prestlglouﬁ buildings such as

markaz offices.

‘Similarly,'fo'attract private rural entrepreneurs; the prqesed 4
vmatéfiéls industries would have to: (1) require from them very
little cash investment at the outset; (2) be relatively easy to
opérate in terms of the technology and management; (3) demonstrate
il%i feas 1bility;by insuring a market atvthe outset and © subsequently
a proflt making cap301ty, (4) not least overcome the wariness towards
governnent by perhapu having a quasi-governmental agency be the 'front’

for introducing these schemes.

5.2 The ﬁublic Sector

Ideas and experiments to lower building costs througﬁ inter-
ventions in technology and, to a leéser extent, materials' industries
have been undertaken by the governJMht for the iast 20 years,
In particular, the case for 'low cost,‘indigenous resource uge'

T

has been.xrepeate@ly pushedHowever, the. practice has been a

steady

i)

mOVement tOWard“ the more co tly and complex materlalu and  techni-

%overﬁl reasons

fﬂl ﬁfqndnrd“ in governm@nt con@irncimon{(Wby

S \w\ i

can be 1dent1fled.

L
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(1) Weak link between research and development (R&D) and executing
agencies. |

No mechahism exists to introduce R&D results into govern—
ment»ﬁractice. For example, pikot projects are generally funded
and implemenﬁed by an external or special agency.(CARE , forwexample,
see Case )yith minimal involvment of a government executing agency
or thoughtcﬁpéfhow projeét findings may be adopted to . the agenciec”
regular prgltice. '

The wesk. link is further explained by the very low value
attached to R&D by the other sectors of government. The Building
Research Station, stér?ed of funds and with 1little political inf}uence
is at‘pfesent deemed a hardship post in government. The engineers in
the fleld, i.e., those in the executing agencie?}@re consid@red to
havé"all the'power. Only one career research offzber who hasg been
withithe stat;on for years retaihé enthusiasm fbr his work., The rest
complain of being in a'deadend' promotionwise, or are mérking time
till they are ﬁqved to 'the fiéld'; Most experiments were undertaken
during the initial years of the institution and only in the last
several months .with the expansion of the housing budget in the
1983-88 Five Year Plan, has .some interest been expreséed in réviving
experiments. - : - ‘ i

Another contributing factor is that'technical R&D seldom
extends - to R&D on the soclo-economic aspects of the innovation. The
marketiﬁg of innovations‘is ignored, i.e., neither its economic feasibility
nor the questioﬁ of how the product could be sold to the private‘and

public sectors are addresssd,
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(2) System Rigidity

| The sytem of glanning and executing bﬁilding projects is

. predicated Gﬁ the use of pukka technologies, fired brick, cement,
steel, c.ont and concreté. Standard designs and specifications,
costing and funding procedures, construction and contract documents,"
tedering to contractors and technical supervision are set out with

these technologies in mind. Executing personnel, from the chief
‘engineer in the buildings’ department to the sub-divisional‘fehgineer
at the markaz level as well as the authorised contractors are all generall:
tfained only in pukka technologies. Technical specifications and cost
analysis for kucha and kucha-pukka fechnologies are included in
govepnment.documents; éome engineers, particularly at the local
leyei,have knowiedge of these technologies, However, neither source
is‘utiliséiand their.éxistence is e?en unknown to some engineers.
Similarly,rmaterﬂéhs industries such as wall kiln bricks are
too small scale to be even considered by the &mall—scale,anustries
Gorpdration, oﬁ those such as timber fall between the jurisdiction
of'fwo departments - lhdustry'énd}4ines;and Fbrestry} The  Yatter's
oncern ig to plant.and auction wood to large contractors as well

as tolencourage tree-planting campaigns based on social incentives.

(3) Image Bias

The public sector shares the'image bias"apparentin the private
sector and helps perpetuate it., Cement and steel are assoclated with
‘modern industries' and pukka technologies with modern buildings.

These industries.receive priority in economic planning and governwant
funding. Pukka buildings spread to the rural areas the standards of
modernity. Tracvsiions unlng cement ard ;%f~f, cuor o an FOT Lo, baltioou

andtiles catch on since the infrastructure for materials suvply 1

in place, their costo subsidiced snd thelr acceptability paved
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.by their modern associations.

Building projects, because of fheir high Visibility serve
a valuable politieal propéganda function for their sponsors
and those that execute them. Typically, the patron has time to see
only one building and its immediately’viéiblé*physiéal impact over-
rides the less tangible socio-economic costs and benefits. Thus the one
-pukka modern building serves ips political. functiom better than -
several modést ones: constructed with the same budget aﬁd which may have
also used more community participation and generated -more local multi-
pliers. | |

(L) Corruption

A system of 'budgétAsharing'kand paybffs is rooted in the
implemenfétion of pukka bpilding projects. Paft bf the building's
budget may be shared between the supervising engineer~gnd the contrac-
tor. Conseqguently, a building with sub-standard materials and mixes
is implemented'with the shrunkd%udget. A materiald supplier may pay“
an official to buy his rather é%an his competitor's product and cut
césts‘buy/providing lower quality materials..Wore opportunities are
available to introduce sub-standard materials and disguisé sub-standard
construétion”in a pukka building than in a kucha one. The tptal budget
and profit margins being higher, it is more lucrative to do so. For
an innovation to be adopted in government practice, its entrepreneur
méy need influence and money to introduce it. The PCC beams and

battens entrepreneur can swap favors and pay officials to specify his

type of roof but the small sawmill owner is legs likely 'to be able to

. do s0.

U T



_engineers acknowledge their not having devisged a renair and main- &

L0

(5) Repair and Maintenance

Mechanisms for repair and maintenance of public, especially
community facilities buildings, in rural areas are very poor or

non-existent. The Local Government and Rural Development Department b

tenance mechanism yet. A 1981 survey showed that the majority of

“primary schools were in a bad state of disrepair.

Officials therefore argue that buildings should be 'pukka’
and maintenance free. 0n the éontrary,’evidence exists that in fact,
due to SUb—sfaﬁdard construction, many pukka buildings soon need
repair and the cost and complexity is such that the local commun;ty
cannot undertake it while the spoﬁsoring‘agency delays implementing
it. |

,

(6) Lack of Coordination Between Sectors

~ Approximately io.agencies are involved in funding and imple-
menting building construction at the district level. Responsibility
for materizl.s indusiries are likewise divided aé notéd earliersi..v ..
Coordination of all these agencies would be difficult for @ program
that éttempts to integrate the building activities of all these
agencies and building construction with materials industries.

Bebaﬂse of a combination of the above reagsonsg, even ardent
advocates of low cost technologies and materials-who have occupied
influentia} positions ' in the government gervice contiﬁue’to'be
unsuccessful in:having their ideas accepted into government practice,.
Of the two former directors of the Building Research Station
(both authors of several technical papers ana experiments on the

subject), one subseguently become a member of the Technlcal y

Board, Planning and Development Deﬁ%tment (the main funding rgency)
' A

and the other headed the Communicatlon & VWorks Department (thé
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’largest COnstructionexe¢uT$h,agency), To ekpiéin fheir failure; one
cites the 'generéiists', i.e.,the administrators and finance officials
who blocked his ideaé;‘thefother identifies the general 'rigidity
of thé system'. |

Innovations exclﬁsively’from within the government system
wauld appear difficult. To illustrate, & former head of the Apprd,
priate Technology Cell in the federal government turned private

consultant now successfully introduces his ideas '‘in government

projectss An early version of the PCC beams, battens and tiles
roofing was developed before this was introduced by private entrepre-

neurs. For 6 years, the member of the Planning and Develop?ment
Depaftment Techniegl Board unsuccessfully tried to igtereﬁt the
government in én industrial lime-burning plant to produée lime as
a cement suﬁsfititute. Recently, a private entrepreneur offered to
tékehup the écheme. o

Howeve;, the urban based private entrepreseur will not,st least
vinitially, be interested in innovations that rely on developing informal
and (fo him’ little understood production and supply metworks and
technologiés the markets of which are initially also at the lower,
informal,andvrelatively unlucrative sector of the society. He cannot
be expected to respond to arguments of social benefits such as
proVidihg‘affordable shelter to the lower income.groupé and generm-
ting employment.

An ex%ternal agency with independent funding #nd sufficient
credibi;ity is required as a catalyst to at leastlinitially perform
the following functions:

(1) Demonstrate clearly the technical and eoonomic.feasibility‘of

a program promoting certain technologies and materiald industries

ags part ofvthe rural deVelopment effort,
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(2) Help set new standards on what technologies and industries
are acceptable in a modernising society.

(3) Be welfare motivated but nevertheless capable of mustering both -

technological and business talents to test and demonstrate the

proposed innnovations.

.(4) Elicit the cooperatidn and coordiration between different government

sectors.

(5) Work closely with at least 1 or 2 goverrment agencies so that

the issue of institutionalising the innovations can be addressed from

the outset.

(6) Mediate between government and a wary private informal sector.

l N
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6. A Program for RUral Building COnstruction

A program which combines .the develoment of key building materials
industries with the adoptionc ™ appropriate building technologies would
need to be implemented since materials industries and technologies are
interlinked in a demand and supply relationship. Initially, such a
pfbgram could be formulated for 1 or 2 rural districts to test and de-
‘monstrate the feasibility of the approach befbre expahding the program
to formulate a national policy and strategy.

6.1 Materials Production

The following materials industries should be promoted;

6.141 Sun-baked Bricks ("Stabilised Solar" Bricks?)

[

A large number of the rural population earn their living produ-
cing sun-baked briéks and,livér;n?sunabaked\brick houses. The basic
skill and the material inputs are widéspread. What is required is
the introduction of a technology to improve the quality of the bricks

.and ﬁhe management of their production and supply.in ou crgsainnd
mater. The teehnology exists in thé manual brick presses and additi?es
such as lime and soil cement to improve weather resistance. Given a
technology ‘that thay already have basic expertise.im3one they can

afford to adopt and 1 or 2 success stories, sun-baked brick makers can
be encouraged'to form emall iuciri=1 cooperatives producinggthe brickh
A precedent of this exists in the agriculturekwaste fired (wall) kiln
coops formed by the former trench kiln workers (see case stuies ).

616.2 Wall Kiln Bricks (Agricultural Waste fired)

For the fired brick market, wall kiln bricks using agricultural

" waste as fuel could produce low cost bricks while maximising rursl

multipliers, and having a technology and caplisl rogulresentis acceptablie
to lower income entrepremeurs. Being able to widen and narrow the wall
to decrease or increase the volume of production  as firing proceeds

is particularly useful to entrepreneurs whose finanoi?%og production
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6.1.3 Timber

Tree farming‘of fast grgwing-trees and a construction tim-
ber industry, providing a regular supply of well treated and cured
beams, battens and boards to owner-builders and the goverment would
find a market in kucha housing as well as in. pukka housing dwellers
and domestic scale public buildings. Accacia Arabica (kikar),the
most widely grown: snd used tree in Sahiwal, matufes in 15-20 years, re
requires little care and ihvestment, grows well in saline and marginal
lands and, once matured, offers a more profitahle mix of construction
timber, wood fuel and a.number of other uses as
than when cut at a younger age primarily for fuel. Other faster
growing trees (;.eg. Eucalyptus, 5-10 years) afe being successfﬁlly
introduced in other areas of Pakistan. Curing techniques are a trade-
off betwéen the time(and,cost but neither is so large as to be in-
supportable in a rural economy .and the pace of building within it,

6.61.4 Lime ~ -

Lime kilns, like brick ones, can be organised as smalli-scale
industries ‘within a rural économy. THey can also be fired using agricul-
tural waste. Lime, substituting for cement can significantly reduce
cost and increase rural multipliers. Limestone, however, is mined
outside the district. The economics of trucking it in as opposed to
pufchasing processed~lime fpbm outside, needs to be examined. _
A neighboring district has a lime industry which trﬁbks in Tthe
limegstone, suggesting the feasibility of this approach.

~6.1.5 Summary | |

Manual pressed sun-brick, agricultural waste fired bricks,
timeey and lime are a set of dndustries ﬁhaf would nee® tne mafoclty
of the material inputs'required for rural buildings,at a much lower

cost than thelr current alternstives. At the same time these are



industries with capital, technology, input and market sources

suitablé for the rural areas. If promoted they could not only

significantly reduce rural construction costs but also increase
; ) ,

mural income and employment.

6.2 Building Technologies

A range of bﬁilding technology options are required which are
.responsive to Qhanges in incomes, expebtations and uses.
i A basic set of these technologies are proposed based on
the concept of minimum acceptable and affordable needs rather

than the maximum.

(1) Kucha technology with minimom upgrading required to combat the tech-

ologiéa'most recurring shortcomings in weather and termite resistance.
Simple improvemenfs gre -proposed such as using fired 6r stabilised
bricks wﬁerngalls are mogt vulnerable to moisture, and treating timber
where they are most vulnerable to termites. The promotion of *this
technology would be aimed at thé middle to upper income ;ruﬂgsirr

the kucha housing market and possibly the lowest rung in the kucha-pukka
markef who would not spénd on upgrading kucha-pukka if a cheaper
alternative presented itself. Government buildings such as primary'
schools, union council offices and housing for the lowest grade

govern-ment employees could adopt this technology (see proposed

technology #1).

i

(2) KUcha-pukka technology using 'Ghilafi' walls, well cured and trested

timber beams, battens and boarding)th%ﬂatter replacing clay tiles.
This technology wduldlbe aimed at the middle income groupé and

those at the lowest rung of'the upper income groups. Government buil-
11138 Uk Ao ceoeondniy schoole, heslin u(;ihf@f;,znqiﬂ:mz pouncill orliooo

and housing for the middle-grade employees could adopt this technology.

(3) Pukka housing using wall kiln fired bricks in lime mortar, steel
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beams, battens and clay tiled or fired brick veulted roofs. This tech-
nology could be adopted by the upper income groups and also in
iafgéfngVefnment'buildings such as District COuncil ‘offices and

housing for higher-grade governmert employees,

6.3 Implementation
| A rural building prOgram at the district level could be mounted
over a 3-5 year period to give sufficient time to test, develop and
demonstrate the éffectiveneés of proposed technologoes and 1ndu tries.
From an analysis of the number of public buildings to be funded
and constructed over that beriod)and by allocating them according to

to Dbe
the technologyAadopted the material input requirements for that period

could be assessed. The demagEX?%glzxgiéhgutputn thas inwsured’ -, the
number, type and éépacity of the pilot mate}ials’indust’ries that could
be~starte& would be known, (see Fig. for example of the number and dis-
ribution of building types according to technology and bheir material
demand requirements us 1ng building construction figures for 1978- 83)
.”v - To . the!ektent possible, the pilot industries would be joint
ventures with private entrepreneurs already producing the materials.
The eﬁtrepreneurs would be insured a market for their products and
o a share in increased profits provided thay cooperated in improving
production téchnology and management as suggested by'the program,
Thﬁs materials could Become more éasily available rather than having
to await the start up and production of new industries,andvimprOVQd
methods would be quicklyAdisseminated among logal entrepreneurs.
Over the 3-5 year period the program agency would reduce fundihg and

t

technical support for the industries at a pace in tune with the

entrepreneurs’ cpocity o Liicpeniensly fioeacs ond 0 ERE

industriea along the improved lines. A schedule Tor recovering the

program$s investment in these industries could be dewvised “oxer—tiie~ v




over this period from a share of the industries' profits.

The. building bonstructiop programgutfabg set up to incor-
porate training in the technology and management of such projects
for local masons, oouncillors and community represéntativeg

and local government engineering and management staff. & particualar

aspect of this training would be to teach methods fo assess what. commu-

. nity resources/participation could be drawn upon and how they could

be organised to not only support initial construction but also take
responsibility for repair and maintenance. Since the match between
community resources, contributions, input demands and repair and
maintenance patterns have been established for each technology the
system‘for communitv participationm ooﬁld‘more easily be devised.

The training program.could ¥e centered around the construction of

~a selected ﬁumber of building projects and implemented as 'learning

'by doing"Woykshops.
The entire building program -- materials industries development
and building éQnstructidnf- could be used to train district planners

and technical staff in the broader issues and techniques related to the

!

development of rural industries and the meeting of building and physical

infrastructurecrequirements.

6.4 Institutional Framework

The LVecal Government and Rural Develomuent Department should
fir§t demonstrate the effectiveness of the approach within its
building programs beforé other sectors are invited to adopt somilar
approachés or act in g Coordinated manner. The deprtment, more than any
6f the gest, combines in its mandate @ concern with rursl devalorment

RS N ' : :

issueshas employment generation and community participation with
construction. It is also increasingly given the responsibility to
implement the building projects of other sectors such ss Health and

Education,
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However, fo break. through the 'system rigidity';of the
bureaucrecy to make such a novel approach to building construction
acceptable, even at the level of a pilot program for one department,
an external catalyut in the form of a credible multilateral agency
or NGO is required to initlate the program. Thus such an agency
proposes the building program either as an independent one or és
part of a larger integrated debelopment effort in a rural district.
Theagency offers major‘funding and 1nv1tes the Local Gov't, and
Rural Hevelopment Department to participate with its construction
budget, programs and staff. |

7.1 AppllCQElOﬂU to Infragtructurs COng Lrwefion

The approach outlined in this study for building technologies
could relatively easily be applied to other basic physical infrastrucz
'tufe requirements of rural areas such as feeder roads,' partlculﬂrly
roed soling; culverts, irrigation and settlement drainage cnannéls and
lane paving. The technologies, material and labour inputs for the
construcﬁoh of such infrastructure could be identified in the same
manner as wag done Tor this study along with their differential
effects on income and employment, costs, coverage and complexity.

Since fifednbricks, aggregate and cement (or lime substitute) are major
material inputs for infrastructure construction, the calculations -
done in this study for the related industries would directly apply to
infrastructure construction as well.

Often the same governmenﬁ agencies -- Buildings department, Ylocal Govern-
ment and Kural'DevelopmentQ etc.,and thelsame technical and managerial |
resources -in the form of masons, government engineersi councilliors ana

commuiniity representatvives are called upon to implement such pregrwmu,)'oa

rrl

the analysis ang findings on the institutional and human resource aapeche




of this study would apply in large part to infrastructure construction .

as well., - .. 1t 40“6v&, - that basic rural buildings,-physical infra-

structure and supporting materials industries developwgnt should be
implemente@%s one developument.program. Only time

limitations &3‘.not pefmit infrastructure to be included in this study.

Certainly a much more substantial impact on rural incomes and employmat
would resoll from '

‘and on demand for rural industries ;Q‘redirecting the effects of both

' %
building and infrastructure construction towards maimising the
use of rural resources.

7.2 Impact on Coverage, Income and Employment

' Imép%t has been assesed in 2 differaft ways: relative and abso-
. ) . ' ' L

lute.

Relgtive impaCt has been assessed by comparing the increase .
in coverage and rural income and employment achieved by switching
public building form the presen{ pukka technologoies to the largely
kucha and'kucha—pukka technologies proposed here. The coefficlent of

)

each technology for local»multiglégrs; receip?s to lower income
groups, employment generated and covered area achievable have been '
appliéd tovthe public building construction budgets at the district
leve] and forwsettlements less than 25000 population. The increase in
each of these aspects . -s income and employment mnd- coverage was

found to be substantisl ( for example, see page ). The increase in

demand for the products of rural industries was also found to be subs-

tantial.
To assess absolute impsct, the increases were then compared
¢
to the totzl bullding 2nd employwont reeds of the digtrict, The Wr“‘f‘“0®5

on absolute_réﬁﬁ@emenﬁs were found not to be substantial. C_early,
far more than the technology choice in building construction will need

to be acted upon if absclute requirements are to be medt.




=¥e)

If private building construction, particularly in the larger t
towns Sahiwal, Ariffwala and Pakpatten also adopt these technologies t
then there should be a greater impact on absolutevfeqﬁirements.
Similarly, if the effect of basic physical infrastructure is included
as suggested in the preceding section this would further increage the
impact on absolute requirements. |

Technology choice may not be thé primary instrument in
meeting rural building needs and building construction may nbf be
the leading sector in railsing rural incomes and employment, without
substantially increasing total funding for construction. However, given
fhe correct mix of technologies, materiﬂq indusfries and construction,

far mofe could be. achieved for thefrurél areas with the sgame level

of funding and human resources. A construction program designed to take

'teéhnology choice and its effect ohrincome and employment generation,

complexity, costs and coverage into account, plays an essential.

hitherto neglected, role in rural developemnt.
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