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we examine the immporbtance of bechnoalogy
there veally a signi ficant advantages in adopbing
rots vather than dmport-intensive bechnologies in
svactiors and maltevials procdustion projects™ 1
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intensive techrologies and Finally the effect of the
altermatives on the objectives of promobting pevbicipation
and local insbibtubions.
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Mineers are willing to

1/ Duwr constyuction bechnology examples are sun-briok
walls and timber voofs compared to fived briock walls. and
valnforced concrets voofs. Ouwe procuction technology
eramples are brick kilnsg wall tType, agri-waste firved kilns
compared Lo ooval trensh type, coal and oil fived kilns.

ar Cimolude oriteria definibions here as in originall




Chapter & 4
Trehi gresn versus Tmported
Amaumpt ionsg and BEvidence

It was clear from the last chapber that Pakistan’s

district development including physical

poalicies sbress
improvements -~ lofrastvuctuve, oommund bty facilities and
howsing ~ at that level. Employment, income distribubion and
community participation are also prevailing objectives of
the government .

We als fenared that up to 40 percent of development

egvxpenditures in the Punjab provinoe are on congbruwstiong 20

pevocent, on buwilding construction alone. Thus L the oost-

effectiveness, employment and income disbribubion impacts of

construction investment vary significantly with the
technology adopted and if the technologies cwrenbly
regpeaﬁS

ey, the Tinding

favoured by government are weal in the
is important given the scale of public investment involved.
A whift to the move appvopriate technologies would more
eftfectively wubilise a large share of public investment in

proomat ing Fakistan's development objecbives.

We previously discussed three btypes of usual
explanations of fered for choices made among alternative

teckhnologies. These Three aret an egquity versus efficieny

trade-aff, vested inbters with the more power ful
influencing choices, and finally & mix of social and
institubional veasons,

Theretore, the following analysis of the alternative

technologies 1s structuwred  swch that we can examine whebher

i
]
|
|




Theve are significant differences among these teochrnologles

velative to costs, enployment and dincome effects while also
testing the validity of the explanations related to egquity-
efficiency bradesffs and vested inberest.* We firvst compare

Lthe per formance of alternative buildivg construction and

gies agailnst equity and

materials production beohaol

2

gfficiency oriteria.® We then identify gainers amod Log

3

from the cwrrent trend of using imported teochrnologies to see

whioch interests are served and what the finding

about how these interests may influence bechnology ohodoe.

1/ We leave for the next chapter the discussion on commuanity
participation and the wmplnnnilnnf clerarl i ng i, e
institubional factors.

27 The equity criteria for both construction and procastion
chnologies are as fTollowss Low-cost Caffordability)d,y
employment, and income distribubtion, especially within tThe
diwmtyict and among the vural and Low-dnoomne gy oups.

Note that two measures of income distribabion are useds from
the wndiscounted cash flow analysis and from the cost-
henefit analysis. The differences belween the tws and the
rabtionale for wsing bobh are discussed in the metbuchol ogy
LTl i A

Frov the oconstrustion analysis the efficiency oriteria are as
frool Lowss Cad o et fantiver 5o indbial construction and
macintenance oosts discounted over the bhuilding's 1ife spang
Chy economis costs of construction, and 23 capital and
Labowr procductivity. Fov the production analysis the
covresponding oviteria arer: (adoost mindmisation; (b
profitability, financial and soomomis, sed Oo) capital and
Paboyy productivity.

SBavings effects come wunder efficiency arviteria fov both
canstrustion and prnduntlnn Lachrol gl es v oy e fyom
the cash flow and sth-benefit analysise (see Figure 1 for
detalled list and d@mcviptimﬂ of the oriteria against which
technologl es are oompared).

o




A Tndigenous Versus Tepovied Teohnologiess Eguity

Versus BEfficiency?

We address the above guestion by fooussiong orn oommeon

assumptions about the velative per formance of indigenous and

evidence suggest about the validity of bthese assumplilons.

w

Assamption One, Indigepous copstraction techrologis
way ba ohsaper than dpported Cechnologisy but they arse not
sdgnificantly so, sspecially 1F we take scopomic coxts Into

T T 15 %

~z

Using market prices, we Tind that the impovted

comstyuction bechrology is about five bimes more expensive

than the indigenous alternative (Rs. 18 per square oot
compared o Bs. 8% per sguare foot respectively)®. v for

the same investment, almost five bimes as much shelter space

imporbed one.t

pes

97 These and the following maintenance costs do not include
conbractor?s overheads and profits, Inclusion does notb al ber
the vatin between the oc 5 oof the twe bteochnologies.

A7 For comstrustion, all expressecd o Rupeées
(Fga ) per Fupees 100 of o siveld b e o 3
Fupees per sauare foot of shelbered space. For productiomn,
all wvalu are stated v rupees per vupess 100 of beick
purchases (L.e., the veoeipts from brick #m oor bhe value
af  ouwbput ) oy Bupees per 1000 bricks. In b ocases, the per
Fupees 100 represents in effect the unit of investment in
the district that oocowrs through constraotion expendibures.
Where the values are Fupess per Rupees 100 they can also bDe
el as percent of dnvesbtment.

@
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docounting oy eoonomds costs, we can expect bthe

di ffevernce to be greatly reduced in favour of the dmpovted
tonhnology, which uses a higher proporbion of such heavily
taxed inputs as cement and sbeel. The differente, howaver,
i oonly slightly reduced Chy H‘pwva@ﬂt) bheoauss the marlkeb
wage vabte for wunskilled labowr is also higher than the
goonomi s wage vate. Hince the indigenous technology wses @
much b gher proportion of wanskilled labows than the impored

goiwm bhus

oiey bthe differential in cement and steel oo
ef feet Cses Flgure <y for the wnderlying costing, financial
artel economl s anal ysis see the Donsbruction Model Figuwre I,
goect fically <ol and 4.2, A full discussion on cost-benefit

and their

cenhnd gques, the seleoction of the shadow prices
implications on the evaluation of the alternative

e oglven in Chapter btwo.

e hirnl ol e

HAusamption 2. Indipgepous shelter Gtechrolopiss way bauve
Tower initial copstraction oosts balt thedir pauch Higher
waintenance rexul bty in oreater ocosts incarred over bhe
begdiladings Fife -

¥

e as ooste-effestivensss over

Thi s assumpbion, @xpret
the building’s life-span, is commonly made by government
enginesrs dn the public works departments (for the same
assertions made in obher connmbries and projects, see

Tendler, 1978 1.

e maintenance patterns ave o fficult to
aatablish. Fyoem case-sbudies and interviews with builders

pattern for the indigenous

anc enginears a worst




technology and a best case pattern fov the dmported

technology is adopbed.

gooviding to these patberns, over a twenby year Life-
cyvele, the indigenouws bechrnology veguires annual e
vendering and major sbhructural vepaily every bten years,

which amounts  bto veconsbructing the building over the

twenty year peviod.  The dmpovted btechnology regquives  some

ve-rendering every five yvears and minoy sbruwstural repair

Tadad ang 20270,

every ben bto twenty years (compare Figures

Che e maintenance s added to the initial consbruohtion

unbed, oconstruaction wsing indigenous

[R5

@y el son
Lechnology oosts GO percent of the one using imported
techrnology. Applying a 20 percent disoount vate (a low

Figure given capital scarcity in Pakistan and typiocal rural

interest rates of 25 - 100 perocenty, the oost  of dndigenous
Sechroology drops further to only 30 pevocent of bthe loported
alternative (Figure 43, Therefore, even with worst-case

maintenance scenarios and at conservabive discount rates,

Fewf feotive than

the indigenous btechnology is far move o

the imported one throughout the builading’s Life span.

The equity advantages of indigenous teohnology ave oore
apparent when we consider the dnocome flows from maintenance
eupenditures. The maintenance of indigenous technology is
mear e Labouwy dintensive oompared to bthe consbruwstion stage,
ameg it de move wnskilled Labow intensive comparved to the

maintenance of imported technology. The shave of on-sibae




labour income Lo tobal construction expendlbuwres on

indigenous technology inoreases from S0 percent during

inttial construction to 74 peroent during maintenance; the

game Tigures for dmporbed technology ave Lo 38 pevoent
respestively. This increase in income is equally shaved by
btk skilled and unskilled labow in the indigenous
techrology, but in the impovted technology, skilled 1Labour

gebs most of the ilnorease (see Figure 4.

Pes’ combrasting

Other dmplications of the technolog
maintenance characteristiocs on suech institutional fan oy s

as community participation and the appropriate implementing

in a later section,

encies will be dis

Gexuampltion Thres., Thse local incomps and swpployment
penarating ef fects of expenditures on dndigenois
teobnolopiss are »pot pach greatsr than those on dwpporGed
tachmolopiss sxpecially IF we take into acoount Ieakages
Ehrouph respend ing o k%ﬁw%%W*"g. wateriels prodaction and
sepply . e mpols of

ek

Ceinpar o Cemste e b ion Teohnol ool es

After respending leakages Cl.e., second-round payments)
have been traced, 28 pevocent of the svpenditures on
construstion using indigenous technology s#Hill remain within

and

the district to generate local on and of f-site looow

gmployment. In contrast, 46 percent of the expendituwres on

e ot oot the district theough

imported teohnology are Led
payments for imporbed materials such as cement, steel and

coal Cused o five bricks). The leakage of & percent in

indigenous btechnology results from the purchase of veeds for

&
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vonnf omabs from the nelghbowring district ~ & major reed and
mat produsing area (see Figures I, 3.1 and 3.2 for the

wnder Lying cash flow analysis giving these resulbsd.

Bvery Bs. 100 of ewpenditures in indigenous

cornstruction creates approximabely 201 man-days of
amployment, of which 1.8 man-days ave in unskilled labowe,
The comparable figuwres for the imported technology are

O 73 man-days, of which only half a manday is in wunskilled

struntion be

—

Gy L& men e

Labowr . The dndigenous

. s . /
0] Lo omabterials intensive y AN o LiEes e

Labowr, as opp

Gy e CFlea

ki Ll ed Labow than the imported teohnol:
tor Fignires [, 3.1 and 2, Bow IO for dhe underiying

aral yei s, d

Afher Leak: thorough vespending on the inputs of

materials production and supply is acoounted for, Fs. 100 in
incigenous construstion generates approximately 3.8 man-days

of Local o and of f-site employment fn consbruwstion and

materials production and supply. The same expenditure in




Pipoorbed constyuction technology generates only 1.67 man-

clavy g ™

Sei Domparine Fyrodustion Teohnol ool e

[

Ninety pervent of the receipts in the indigernous wall

type brick kRilns vemain in the distvrict o genevate

income and employment as ocompared o oonly 43 percent in the

trench type kilns (Figure I1, 1.1 and 1.2,

although inputs for the indigenous kiln  are enbively
local, chavges Tor transporting the bulky agri-waste arve
Mighy hence, the 10 percent leakage from the second vound of
payments made by the truckers for diesel fuel. In french
kilns, 57 pervcent of the veceipts immediabtely leave the
distvict as pavwments o the producers, dealers and truckers
of the ocoal and oll uased in these kilns. These veciplents

are all bagsed oubside the district.

i

G/ The one and of f-site snploybnent figures are obtained by
dividing the cash flow remaining within the distvict Cwhich
i Rs. W7 * bhe dndigenows technology and Bs. 459 for the
impovted beohrnology? with a wage of Fa. 30 per man—day.

This average wage rate is devived as follows:

Tn buwilding sonstruwstion the typical vatio of skilled to
wnskilled workers is 2d and the vatio of earnings per day
i Frg o 50O vespectively. The weighted average is
therefore Me.30 per man-day. Wage rates are similar in brick
produstion and supply, but the vabio wof i1l ed to o wnski Ll ed
workers is li6. The weighted average wage in this case is
Fae 329 per day. However, we adopt the higher figure (RBs. 300
o estimabe the employnent effects of this wage inoome. A
higher figure gives a lower smployvment vabte and voughly

ampensates for the slightly overstated wage bill that

s from the dnclusion of the entrepreneur?s profit in

the btotal wage bill.

I




As o for employment 3 man-days are coreated in Lhe

from the wall

cisbrioct for every Fs. 100 of briock purohas
il as compaved to oonly L9 man-days oreated im fhe btrench

i L However, gmployment ds higher in the latter

Eilen asn we shall discuss Dhelow.

desdamption Four. Indigenoas technolopiss mpey e pors
@ged table din Gerwps of theilr Ioocal snploywent and incops
af fects, bat inported technolopies are more efFficisnt in
Chadr axe of inpats per un it output ax reflectsd in lower
prodaction costy, Highaer productivity and profitability
CFinancial and sconopicd.

The debate around egquity versus efficiency and

employment versus oubput s a central and an ongoing one in

the development Literatwe. Fakistani goverrnment officials

alen cite efficiency as the rveagon for favouring the oo

mepclern oconstyuction and procuction Sechrnl ogl 66 .

A le Domparing Sonstruachion Teohnologies

The greater oosb-effectlveness, that s Lower
production costs, of the indigenous construchion bechmolagy
has bheen discussed wnder assumptions one and two above. For
the same cost, wsing indigernous beohnology can ocrealbe
approwimately five btimes move sheltbter than daported

tachmology.

Labowr productivity is al Figher dn the indigenous
constrwsbion methods 04 man-days s required to produss a

souare foob of shelbtesr space as against Q.6 man-—days when

wising the imporbed constyuctbion technology (see Figures I,

B




Dl and 3.2, Box D). The extra labouwr in the labler

wf n

Lashnol reoquired for the higher standard of

wln AV
construction as in suwrface rendering and pointing of wmordar
Joints rather than for produsing move shelbered space.®
Thius the indigenouws construction technology 1is more
efficient din its wse of capital and labow while also
providing move employment per wnit o of expenditure, ioe. per

unit of dinvestment.

i Comparing Produstion Teohnologies

The vesulss feom a comparison of the brick production

eupented. The

technologles are, however, oconbrary to the

impovted bechrology wsing the more modern produwstion methods

~ the trench type, ooal-fived kiln- provides slightly morve

employment but is much less efficient than the indigernous

wall type, agri-waste-fived kiln o FPer Fs, 100 output, the
trench kiln provides 1.6 man-days of employment; the wall

kilwns, 1.5 man-days. On the obther hand, the production oost

per Fe. 100 of oubput for the trench kiln bricks is REs.97 as

&7 Tt can be argued that, because the two products are not
of egual gquality, ocost and Labow productivity oomparidsons
hias wnfaivrly against the higher guality product.
Differences in gquality with vegard to gogh oomparisons are
covvected for by taking mainbenane Pt account . The
corvectiong are less satisfactory o producstivity
comparisons. Along with other exponents of o neetds, we
argue, however, that since the objective is to provide basio
shelter, differences in gquality need not be considered
beyond the gpatially and structurally essential.

Di A feren: beyond essentlials are considered when they are
velevant v bhe dssues being addressed like when inocome from
rental or resale, or value attached through cultweal o
taste preferences are being discussed.

10




compared to Be. 85 for the wall kiln bricks. The Tinancial
profit marginsg are therefore muckh smaller for the tvenoh

Bilng (see Figures I, @&.0 and 2.8 Boxw Ta).

Aot justments for economis oo havdly make a

gdi ffevence to the velative production costs and profits. The

downward adjustbmnent in Labowr costs s almost equal in both

production methods. The extra taw on diesel paid by bthe wmore
bransport intensive fTvench kiln ds offset by the subsidy on

the oomal it uses. Froor otk kilnes then the eoornomio

amalysis shows a larder soocial than financial profit bt
theiv positions relative to each obher vemalng unthanged.

Figuwre T, 2.1 amd 2.8,

Theve are bthvee reasons why, conbrary o ewpectabions,
the btrench kiln is bthe move labouwr intensive while being

laess efficient.

Fivst, fuel is the major cost factor for both kilos,

ang agvi-waste is much cheaper than coal and furnace ol l.

Beoond, the larger soale of the trench kiln and the

lToan~indentured Labowr system 16 wses adds to its 1abour

g. 7 The kiln reguirves a mwch larger area of olay 1and

77 Under the lIoan —~ Labowe : shenmy, tThe worler
tg given a loan on joining & kile. nts are decusted
from his future pay. The majority of wnskilled workers  din
trench kilns, especially brick moulders, work undery this
aystem. For the rural poor whoo live at subsistence and are

asily in debt, this sysbem offers immediate relief. For the
T owner, the workers? effectively indentuwed status
guarantess a conbinuing supply of labouwr, and as we shall
sea, ab subsistence vates.

11




than is reguived by the wall kilns. This land, wheve brio
ave mouwlded, can be some distance from Lhe kiln site. The

te oof brick loading, waloading and ocavviage — an animal

arnd labour intensive astivity -~ are higher than in the wall
ki lnsa Faid managers are also designated from among the 50

Lo &0 brick moulders Cmost of whon woulod have loans owing Bo

H

Phie kiln owners?) to insure both a steady supply of brioks

and that mo one absoonds before his loan is vepaild.

Finally, to insure bTheir presence till the next
production season, the brick-moulders continue To be pald
during the 2 to 4 months annually when the kiln closes due

by vAalLnG.

The wall kilns, being smaller, avoid both the larvge
tyansport and management costs. The fewer moulders are pald

s el

higher rabes but are not kept on when the kiln is

The kiln wall  can be also widened or narvowed Lo

increase or deocrease capacity in vesponse to fluctuations

;

in supply of mowlded bricks or in demand by buyers. [n the

trench kiln, the wide trench walls are fixed., & slowing down
af either the supply of moulded bricks or of demand uwsually

5. Subseguent refiving

reoquires stopping the fiving proce

sbtart ups add Lo fuel costs.

& oombidnation of economic, institubtional and
techrnical reasons explain why the wall kilns ave a move

efficient production method, but the single most lmporbant

At




factor here, as mentioned, is the ocheapsr fuels the locally
chbained agri-waste compared to SThe imporbed coal and

Ly rans ¢

Asxamption Five., Greater sfficiency resulls in Iowsr
production costy and therefore hiphsr profits Lo Ghe
@5 ErS prans ; Favours the pors sefficient
Importe the Indigenaas O

T, as discussed, the indigenous wall kilng vather than
Lhe imported trench kilns are more efficient and profitable,
why are the latter still widely uwsed by the big

enbreprenadtrs?  The veasons are bthreefold.

Fiv agri-waste Tived bricks are considered

technically substandavdy its use, illegal wunder the building
code. To serve The urban upper-—inoome groups and bhe
government whoo constitute the bulk of the brick market, the
entrepreneurs have o theretfore use the onal firved trench

bilns.®

trernch kilns have

Beoond, although theoretically thes
small profit mavgins, in practice, bthese margins are muuh

wider. Timber and agri-wasbe are ofbten oombired

aried wil ko five these kilns. Under the guise of

B Mo technical studies have been done bto s eus Lhe
astructural qualities of agri-waste-fived bricks relative to
coal - fived ones. The former btype is wused widely in fthe
small towns and villages by all but the wealthiest and the
pavernment . al builders consider it marginal ly wealier
than the ocoal- fived bricks. That i fferences in produstion
coets between agri-waste and ooal fived bricks are  much

wi ey  than the di fferences in sale price suggests that the
fovrmer btypse is not considered greatly inferior.

4
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Loan vepayments, kiln owners in effect pay moulders
subsistence rates: o guarter to a bthivd less than the rate
iln owners say bthey pay the moulders anod on which the

Wigh-

fimancial analysis done here dis based.® For fhese ves
the preceding analysis overstates the actual produwstion

cosbs of bthe trench kil bricks.*®

Monebheless, the financial advantages of the wall kilns
are perceived by the lavger entvepreneurs.  although the
wall Eiln was introduwsed feom Sind provinoe only a few years

ago by small entrvepreneurs who operabe most such kilns in

B/ Brick mouwlders at several kilons complained of Deing Thus
wnderpaid. Besponding to complaints made by wovkers and
chher rvesearchers, bhe government passed a law veguiring

i ln owrer bor o domsue nobebooks cvcding payments made bo
the workers. It ie doubtful 4f this measuwre will insure full
payment besause most mouwlders are illiterate, and the
mocasional government inspector ey & is easily bribed
into accepting the entvi made by the Eilo owners. The

Frack eby s shown o me recorded Fs. 300 o 400 paid out per
moribhy whereas workers produce about F GOO ower bl of brydoks
per month.

Whether these subsistence rates represent the shadow wage
rate depends on the moulders’ avareness that that is whi
they are being paid and on the freedom the loan-—indentured
Labour system allows them to change theilr place of work. The
evidenoe suggests bobth dnformabion and mobility are

vesbricted.

shice of undevpayment through the Loan-—labouy :
the restrictions 1t imposes on labowr mobility, and the
practice of kilon-owners forocibly keeping workers from
leaving the kiln have been documented by other researchers (
1578 D

This pr

e/ This caught between wnrealistic budlding oodes and
price contvols on the one hand and vising produstion oosts
ot bhe other, the entrepreneur vesorbs bto illegal and
evploitative practices to preserve his profit margins. A
mimilar cause and effect is mani fested in the sub-standard
consbruction practices of the building ocontractor.

14




the distvict, bigger versions owned by wealthier

srtrepreneurs have begun to appear. A& conbributing factor

may be that, despite the bhbuilding oodes, privalbe seotor

clemand for the cheaper wall kiln byia ie dnoreasing,

malking it wovthwhile for the entrepreneur to visk Llosing the
ceovernment markebt. Or enbrepreneurs who own more than one

Eiley may be diversi fying.

Whatever the case, efficiency and profitability

e Lo lTie with the indigenous

CHimarnnial and economis) e
Eiln, which at the same time appears preferable for the

gopi bty objectives of enployment and income distribution,

dssumpbion Six. Investpent in incowps distedbuting
Andigenoas tschrologpies will be 8t the expasnse of national
Favings and Feture investment SInce apper-Iincomes Qrougps and
the governpent bave & Highsr propensity o save and reinvest
than Che IoNer-—Inoome Qroups .

anc those in favour of housing

Wel Tave eoonomi s

investment have wsually argued their case on the basis of
enharsing the productivity of the poor o stimal ating
further investment LThvough housing Csee for example, Grebler
arel Buvns, p Foeend gsber gery Yuo Bome have
guestioned whether tThe wupper—income o bthe government

actually veinvest o dndulge in conspiouwous consunption.

Heve, for technology alternatives a different issue
emerges: LT there are substantial savings in construotion

sxpenditures From using the cheaper indigenous beohrologies,

o =

b}




cin these savings of faeb

the dncome distvibution &f feo

Both the oash flow and cost-benefit methods of

measuring income distvibution show that once we include the

Lo g oincurred in o constbruction expendituwres by switohing

froom indigenous to dmported technologies, these Loss

than of feet bthe

acovuing to the and upper-income groups Prom suwoh

a switoch. That is, if, as is the vase here, we arse assuming

the projects are government financed.

et wus first take the cash-flow analysis. & shift fvom

the indigenous to dmporbed technology re
impact on savings of voughly 4 percent of construction

exnpenditures. MHowever, once the effects of higher

sibdve dmpact
i
boon savings of abowt 1L percent

consbruction oosts are included, this po

impa

beommes & v

(see Figure T, S.1., Boxes A, B and D).

Similavly, in the aral ysis, the small

pevoant ne

0.38 percent positive dmpact becomes a
impact (see Figure [, 5.3, Boxes AR and DI, The small net
ef feot on savings of income distribubtion is because the
government as building financier is paying out to Lhe

government which levies taxes on matevials.

The above assumes that low-inoome groups do ot save

while the upper-—inoome, business and government secbors have

farm

FEEQY" g

LThe esbya §ngome

salbs dn oa positive




saving propensities of 10, 18 and 20 percent vespectively.

Fecauwse the government incwrs both the major loss and galn -
pavirg and veseliving tawes for materials purochases -
changing its savings propensities will have no effect. (The
payer and veoeiver split, however, into the local and
cenbral government vespectively, the implications of which

we shall cdiscuss in the gainer and loser analysis below.)

o I Corvzlusion

I swmy the indigenous technologiles are bhoth more
efficiaent and eguitable. The indigenous oonsteuction
technology ie more cost-effective, even with its higher
maintenance costs included. Labowr  productivity per sguare
foot of sheltered space oreated is also higher in the

indigernous techrnology. As for production Stechnologies, the

inchi genous we kilny, dw likewise move efficient, has lower

production costs per brick, and of fers  higher financial and

enonomic rebturns relative to the lmported trench kilns.

Fupenditures on consbruction using indigenous

technology and on brick puchases from the dndigennus agei-
waste kHilns oreabte much more local incowmes and employment

o the alternative dmpovted

than similav expenci Uy es

Tashnol ogl es.

The lone deviation fvam the foregoing findings is that

the trench kiln provides slightly move employment. Bub onoe

actual, rather than stated, wages are oconsidered, we sed




at lower wages and the sharve of wage

that employment
income in the trench kil is in fact lower tham in the

irdigenous wall kiln.

Finally, the negative dmpact of dncome distribubion on
savings is offset by the substantial construstion savings
acorwing from wsing bthe less expensive indigenous

techmologles.

While the egquity advantages of the indigenous

Lechmalogies omidd be expected, the magnitude of the

di fference bhetween bthe indigenous and imported alternabtives,
as made evident heve, is less well bknown. The findings ob
efficiency — productivity, profitability and savings
divectly contradict the conventional wisdom about the
guperior ity of impovbted technologies. These Tindings suggest
that the large proportion of development expenditbures on the
imported construstion technologies could be far more
gffertively wutilised through construction wsing the

indigenous alternatives.

M oindeed greater efficiency considerations influence
technology choloe, the support for dmporbed beochnologies
may, at least in the instances we examined, be based on

lie. Theve

misoonceptions of where bthe efficiency advantag
e some evidenoe that institutional and sooial influenoes,
such as the preferences of government and wpper —Lrnoomne

tove as building oodes

groups, velnforoed by such fao
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overvide pure efficiency and sguity considerations. These

influesnces Wwill later be disoussed momre fully.

Ea Gainers and Losers

1 Bt v odues B ion

The gainers and Losers from the alternative technodog

choices were implicit in the preceding analysis. Here we
iglenti fy who they are, the social groups they represent, and
the magnitbude and spatial distvibution of thely gains and

Iosses. This information gives us additiconal oviteria fov

selecting among alternative technologles and for

anticipating who will support or oppose particular ohodoes.

Tf the elite benefit from the cwrrent bTrend Loward

Mol ogies, this finding would ocorvoborate The

imporbed e
radical view that vested interest and power velations are

important determinants of techoology ohoice.

gumed thalt wban, and wupper inoome

It dis commonly
groups gailn from and therefore support dmpoebed
techaologies, while rwal and lower —inoome groups gain from
ang support indigenous technologies. The polarisation of
interesths around these alternative technologies may appear

corrent from a gquick interpretation of the preceding

soanalysis reveals anobher

-

sention. However, & olose

clustering of gainers and losers.

|
|
|
|
|




The net effects on dnoome (referved o as net dnoome
effects in the vest of this sectiond of swibohiong from
ireligenous o dmported technologies offers wus a useful way
Lo ddentify these gainers and losers. We examine Lhese net

G by ik

s Flow and

effects, as veflected in the o

analyses, Tfirvst, for the oonstruction  and then for the

Comsbraction Teohnologies: Sun-Brick Walls and  Timber
Fived Briock Walls and RBeinforced Conorete
for wunderlying analysis compare Figures

Fapomt. (Figure T, S.1%
o

Iy 31 anc 3.0

As expected, the main gainers from a shift to dmported

bechnologies are oubside the disteict. The district as a

whimle 1 g substantially from this shift. The gainers are
those who obbain the largest share of the expendiliures on
mabterials such as cement and steel, namelys the produsers,
trah%pmrtwv& and large rebailers of these materials based in
the provinocial capital, Lahorve, o in the production
Houroes.  The central government may alss perceive itself as
a gainer if it only considers the bawes it recelves on these
materials. These tax gains are more bthan offset by the
fimancial and economic losses bThe government sustains by
adopting the move eupensive and inefficient fmpovted

bechrology. (See Fig. . 3.2 A& and B

seas of almost all

HBeb agalnst these galners are the Lo
groups within the distvict. This loss is the substantial <

percent neb inorvease in leakage of consbruction investment

H0




resuwlting from the shift to dimported Stechinology. The

eupected conflict of interest within the digtvict between

the wrban and wupper—income groups, and bthe looal goverrnment
o one side, and the vural and Lower-inoome groups on the
cbther is fot guite as ewpecbed. For veasonsg of economic

gain, most of these groups should support o shift to the

guvernment .

The district?s wban materials mevohants, the looal
rebailers of the impovbted materials, oo ot gain as much as

ause Loocal mavkups arve small. The gains in wban

evxpentad be
income from the retail btrade ave further offset by the

of the wrban rveetd mat makevs and oconstruction

o L

Cbhenetfits

workers adversely affected by the switoh. The

to o bthe urban areas arve swallis the wmain gainers here beilng
wban
Thae bud Lding awntraatmrﬁ,@78<b&m*m40wwiégwua%\o&wsEMﬂm¥6
‘ -
pel sopplicvs )

The districts vuaral economy loses substantially.
conkractors awnad
Bewides the ewpected losses bto ruralAﬁmﬂﬁtructimn Wit ke i, LA

mdoh of the loss dis bovne by the rural elite. The elite
wodled obtherwise profit from investment in indigenous

Ty

construction btechnologies through the sale of tre

rowafing, and of olay, water and sand, which make up a large

potion of sunebydok st e, Rura) éoh%f&@*avw\ﬂﬂ\A”V5é\“h° - .

atnal haudle %“WVOY&QA Tzahvwokméff Pn§€¢¥é)\n5c,§ﬂaks Yo We ovben conteactors,
Local government vevenues are also lost. The vevenues

o Loasal

oo b manufacturing enterprises like Limber

mills ave higher than those from local retailers of

=l




evternally produced materials and the oobvrol tawes from
bringing the materials into the district Cfor example,

compare the local taw obtained from the timber wmill, Figure

1T, 3.2 with that obtained from cement disbeibulion,

Fi gy e TV, 3.

Thus From the distvict’s viewpoint, there shouwld be no

ma jov opposition to the adopbtion of more indigenous

s wolld gain mach

technologles. Hiven that the vural ave

i the avent of &

o e bhan the wrbarn groups woualcd 1o
shi Ft bo move indigenous technologies, these areas oould
Chlorough some policy measured compensabe bthe wrban gvoips

foy theiv losses and still maintain substantial gains. The

central government should support such oa shift &f it Looks

arvoammd o Losses b

beyord its taw gains to the financial and e

hears by adopting the imported construction bechnologles

e Production Teohnol cama Wall Typs, égyi-
Brick Eiln versuws Trench Type, coal fived Brick Filo.(Figuare

IT, «.1 , Box Ay for wunderlying analysis compare Figuwe 11,
Lol and 1,30

Ag i construction, likewise in production. The shift

o dmported bechnology benefits groups oubsiede the district

at the ewpens Lhose within it. & neb ir in leakage

cf 37 percent  of loocal expendituwres on bricks ooours

prodused by the wall

because of a  shift from wusing tho

Eile to those produced by the trench kil

g oim oan iacomse gain for the ooal and oll

Thias lealk:

industries and the ooal truckers based ouwbside the




district. It is a lowss for bthe disbtrict?s agri-waste
pccdu e s o mainly the large wheat and cotbon culbivators,

ginviing fastory owners - and the local wrban based, fruckers

whier transport agri-waste o the kilns.

Thus the assumpbtion that adopbing imporbed Stechnologles
at least benefits the wban and uppeyr-inoome groups within
the distvict i move ervolneous Tor produwction than it ds for

for yvural arveas

constvuction.  Besides the euwpected |
and Lower-~income gyoups, the wban groups within the
dimtyioct - the truckers and thedry Labowe - ang the upper -
Lrzome groaps Lo general, the large landowners included, all

fovego a substantial dnoome gain by the adoption of bricks

31

prodused by the btrench rather bthan the wall kilns.

The upper-—inoome geoups Lose much move than the lowey-
irvoome groups freom bthe shift. The loocal elite, represented

by the lTarge landowners and the truckers (often the same

people) are bthe single losers. The local government

al s vevenues. Mundocipal vevenuwes from tawves pald by
the local truckers, in addition bto oocbrol paymoents made Dy
these fivms, ave higher than those from oobrol alone paid by
thie oll and coal dtruckers based oubside the district (Figure

i,,‘ -4
1T, &),

The cost-benefit analysis shows that a shift to the
Bricks of the Lrench kiln results in an income gain for the

in vevenuwes oy the

Bl workers and a somewhalt lavger Lo

"2
central goverment Figure 11, %@@)u Au discussed earlier,




kilims are

the payments to the brick moulders in these
almost certainly overstated. Henos, the woekers” yeoorded
ircome gain may be misleading. The central government loses

21 bax it gets from

by the switoh because part of the die

=t by bhe subsidies it

the transport of oil and coal dis offs
provides for ooal. The wall kiln, on the obther hand, uses no
subsidised inputs. This loss to the cenbral government is

in addition to its losses from paying for the morve expenslve

coal fived bricks for o dts public construction projects.

Thus the cash flow and cost-benefit analysis reveal
that, ewcept for the coal indusbtry and the truckers in the
coal producing areas, nobody gains dnocome from the peomotion
af brench kiln bricks. ds discwssed eavlier, even the kilns?
e brepreneurs would make move profits if they switohed to
wall kilrns, and if Lthe government Lifted fthe bhan on wusing
agri-~waste fived bricks for ite projects. There should be a
broad comstitueroy of support for the removal of such a
restriotion, among the low-inoome groups and the district’s

o revenues, bthe centval government

@lite. GHiven the effe

gshowld support suwsh & move.

o Ty s Luss L on

In sum, the main gainers from the shift to the imported

technologies are the produsers and suppliers of The inpubs
for these technologies: the large cement, steel, ooal and

ol produsers, retailers  and transporters, all of whom are

oubside the distvioct. From within the district, only the




budlding contvactors gain to a significant degree. ALmo
everyone else within the district loses. There g evidenos
that muwsh of the income losses fall on the district’s elite
including the local government. The cenbral government®s

gadng are ambiguous at best because taw revenles are offeet

bry otker Lo

Feavhaps the most important finding here is the

wnexpested convergence of interests of the Local elite with
the promotion of dndigenous technologles. The active suppord

ot bhese elites it sssential o the suwooessful

implementation of 1 level projects. Olearly, the
henefits of the indigenouws btechnologies bto these ¢lite have
vel to be demonstrabted. The guestions then vemains how ocan
these benefits be persuasively demonstrabed? Assuming looal
groups are parsuadec, bow ocan these groups influence
clecisionsg affecting technology choloe when many decisions
are made oubside the distriot? Finally, is there a more
complen weaving of interests, such as maybe bebtween the
government and the cement and steel dndustvies, that
cletermine technology choice but are nobt captured in bthe

el in tThe

tons will be addres

foveguming anal ysis? These quest

next ohapter.




