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BUILDING CONSTRFSTION, MATERIALS INDtT'~TRIE.s & TECHWOLOGY CHOICE: 
Their Impact on Rural Emplovme:';t and Income distribution. 
Case study of' 82hiwal District, P8kistan. 

SYNOPSIS 

Employment and income distribution are major objectives 

of most rural development project~ and programs. Many such 

o . 
programs, es:~mnng the approach of bm:.:ic infrastructure 

development of small towns and rural areas, require subs-

tantia.l ca~ital inputs by way of blilding construction. 

}':ven in the 8bsence 01' f~uch a specific conmitment to rural 

infrastructure development, priv2te housing and public 

buildings cem often consti tute (3 large portiorn of tot81 

rural investment. However, the link between such investment 

and rural employment and income distribution hc<~ yet to be 

systematically investigated. Housing economists have pointed 

out the employment generating potential~~ of building construc-

tiolJ) but their studiet~ have focm~ed on the urbcl11 sector 

8.nd aYte unrela.ted_ to E; clefined sp.e __ tial l~ni t v.'hicrl if) the 

conte:xt of mOE.;t rur21 project[j. 

Thif~ thesis examines rural building (DiI1tristruction and ITl8-

terials industries within a rural district in Pakistan, spe-

cif'ic811y in terms of their employment ani income distribution 
..,J,'Vt~ ? 

impact fj. I t argues thi'd \:§i vpn} th e developme nt and select ion ,,') 
"? ,,,~d<G' ? ··r ' 

of more apnropriate technologies ouch impacts could beLovv-Jl..... \ I'd,', • J 

significant while also reducing construction costs. 
\\11 7 

fJ.'he appropriate technologie"e\lie closer to the traditional 

end of the technology spectrum rather thlBn thl" modern end. 

'However ,i ~ .J , , modern builclihg technologies· ., are typicall::):; 

adopted in rural public buildings and promoted in the pri vate 

~Jector. This 1'0.8ul1,8 in cubnt"l.nti8.1 leakage of building 
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investments from the rural to the urban sectors and to the 

upper income groups. 1he high costs of such technologies 

also restrict- their coverage and affordability. 

The 8.xloption of more traditional hI) ild~ ng technologies is 

inhibited in several ways. These i~cLude 1~~ort substitu-

tion policies favouring urban formal' ',. sector indum:tries, 

J weak effective demand for traditional technologies and 

the modernisation/demonstration ®ffect which distorts public 

and private preferences away from traditional practiC'Yes. 

Rural development programs and projects that aim to use 

Duildin,[;:', -conetbvuction ,_investment for employment and income 

distribution need to be designed to take such factors into 

account. 



.0 
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THESIS OUTLINE 

1. Introduction 

Relating\thesis subject to relevant concepts and defi­

nitions concerning technology, employment and development 

and to Approaches and methodologies used in previous stu¢ies 

on housing employment and rural development. 

24 Eousirlg, EmIJlo:~lment, cfnd I11come. Condi tion~> in FaJ.rist8.n 

A discussion of the patterns and trends in rural housing, 

employment and income conditions, how-::ing and rural deve­

lopment policies and programs in PakistAn and a descrip;tion 

of the study area. 

J. na terials Production c=md Supply 

A comparison of industries for potentially substitutable 

~ mat€rials (e.g., 

Vf'.,. steel) 

oil VA. agiculture wastE·fired bricks, timber 

Discussion of such fa6tors as owner-mRnager-worker rela-

tions, inputs supply, product qUAlity and distribution 

methods. , 
'2> b6C-~ Sl,pi",· 

. . 1 . l' f('<·o·d t' th h Flnancl8 SJ-PrCf economlc~ana YSlS 0 IIln us rles ,roug 

modified cOflt-benefi t ;:md cash flow framework, DHrticularUy 
'7 . 

to c,omp~_J:'e_such trade-offs, as between profi tabili ty pnd 

income distribution. 
o 

Summary conclusi,ps regarding indu~~tries, nature of improve-
~ 

ments required in each and potentials for substi tuti-en.6V'-12-
! 
\' 
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L~. ltluilding Technologies 

A comparison of the range of building technology types 

groupec1i.tfto tradi tional, intermedi8te and modern, existing 

and proposed. 

Comparison of such factors as technical performance and 

complexity of construction according to income group and 

whether the project is public or private, particularly to 

compare tradeo:'ffs such as construction vs. ma intenance cost ~ 

complexity. 
" ·02' (," {' t (, Q .. 

Fimmcial Jrmd economic p'1n8lYfiifi of building technologies 

thr70ugh modified CBA and cash flow frAmework particularly to 

comp8re such trAdeoffr: PS le8st co~;t vprsus income distrilbution. 

------------~---

\ <! U ,-, , t + t' tIl . filng lnpuT-ou PU0 rna rlX 0 ana yse c18n~es ln coverage, 

demA,..nd for inputE"~Jand employment 2nd income di~~tribution 
If' ~Nl t- ~\'" . 
--t-n-r-eugh varylng the 8h8re8 of e8ch huilcling techncilogy 

------------.------~-----~_ -··--1 

AS Nhether public sector demand shifts can significAntly 

increase the mWKet fortradi tiOnf:ll mc:·terials t improve 

Vi~0~ \ 

\ 
: 

employment and income distribution situation or, conversely 

create bottlenecks in the input supply. 

Summary conclusion regarding relative desirabilities 

of building technology types, identifying those which 

optimise least cost and employment and income imp8ct~~, 

with technical performance. 



5. Policy 

Economic and institutional factors -mat supreSfl the demand 

for traditi6nal building~technologies and m8terials indus-

tries sucH as those considered desirable from the preceding 

analysis. General conclusions and suggestions for how ~t 

t~Gtor,<> 
thesel\may be 8ddressed at the n8tional and project level 

and potential problems in implementation. 

t 

\, \hj "'" .1); 

~t:.. 

I. wk). 
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Ch8pter One 
(summary) 

I, INTHODUCTION 

Although building construction - private housing or pub-

lic buil.dings - often constitute a significant portian of 

investment and acti vi ty in rural areas) the.ir irmplications 

for rural employment and income distribution have yet to 

be systematically investigated. Consequently; no specific 

body of literature exists on the subject. In its absence, Q 

one is faced with the task of drawing on the main theories 

underlying discussions on technology, employment and deve-

lopment and the literature on housing and employment in re­

lation to rural development. 

1. T'echnolo~Emplo;vment & Development 

The literature dn technology, employment and development 

issues from three basic theories. 

Tfie theorists adopt the neo-claasical model 

emphar1ising development as resulting from maximising aggre-

gate output which, in turn, occurs th ro ugh capital accumu-

lation from profits, ~avings and investment. Capital-intensive 
lt1~ \;;:.,' ~ tt ':>"",,:(, V\~ ev~t ~ '1 \ • 

technologies fusingJscale and.agglomeration economies) 
1\ 

achieve canital and labor productivity and increased output. 

*" t8.boUl~ is abso~bed through capital accumulatio.n !( emplo"yment) , 

and capital improvements insure higher productivity, and, 

therefore, wages (iBcome distrlbutiGn). However, present 

consumption (and employment) may have to be sacrificed for 
greater future c·onsuIrrJ.-')ti'illll1 (and employment) (Sen,,; 197}O). 

and 

Technology a.na_~_y§_=h.§ centers on the two input7' (capital 

18bour~.w~ne output)production function with price 8S 

? 
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the determinant insuring that the most productive proportions 
(solow" 1956). 

will be utilised.ATechnical advance occurs when fewer inp1ts 

cari produce the same output. Inappropriate technologies 
" ~~'{)O)'\S}) 

result through price distortions from policles silCn813/ 7 
\,,~( .. ,\ "':lJ·A, ,<",l, 1971 and 1979). L :I-~p'?rt substitution J (Ranis, 

U {I ;\ (,~ " <it X' / 

The tBft'p±-ta-±-ist]eoul1tries through aid can make up the 

savings gap and along with the multinational corporations 

" can transfer the most modern and appropriate (i.e .. 
J. 

productiveAoutput maximising) technologies to the Third 
, C0~ 

World. Such modern innovation$~pread from the capitalist 
1l-1i'(cl Wc>d 6 , 

countries through-='; i ~" urban systems flnally down to the 

rural areas and backwarsl. regions -- wi th br08
7

dl$r deve,lopment 
(Hlr~'3hrnan,1958,Berry,19 2) .. , 

" trickling down" in the same way ."This [j:;heorYl"tavors profits 

over wages, and investment in large-scale, capital intensive 

'Ii rban industrial enterprif:',es ~n the formal sector over 

small-sca~ informal sector enterprises whether urban or 

rural. 

Empl()Yrr1en!- and basic needs theorists point out that in 

Third Vlorld countries where caj:rft.;-t;.sl .is sQarce g,nd'lFlbour is 

plentiful and underconsuming, the most effective and e,gali~ 

tarian route to economic development is through human capital 

improvEments. This i~::: achieved through the provision of 

basic goods and services - food 1 health care, educatbn and 

shelter, etc. - directly to the poor and by providine employ-

ment to strengthen their effective demand for these basic 

needs. Thus investment in basic needs and labour--intensive 

technologies, not necessarilly maXiml'"l'ng ol'tput, l'~ nt d ..... ~ .... ) ,,) resse 

particularly for the informal rural sector (ILO, 1976)· 

'7 



r7(\{"e/' ,,' 

'1 
I 

-J-

Dependency theorists mm~ agree with the,presyriptions of 

th e :;;;i;;en <\t~~~~;;"t;j ~:;c'~~Phas i~ '.:'iha~r ~~annot be 

effectively1implemented until dependency ties are severed 

between the P;hird World and th e capitalist countries. They 

f3tggue that underdevelopment is a hi;;'! I::"~ :.::',1 result of the 

domination of the capitalist (core) over the less developed 

(periphery) nations) implemented during colonial times through 

direct rule and now in partnership with the local elite. 

During this period, there has been a net siphoning of 

resources - human,natural and financial - from the periphery 

to the core. This has resulted in stunting the development, 
" \,,<>1.- ,,: 'Tl!X\~ '7 
and, in some cases, underdevelopin~ the yeriphery., The same 

I'!, '~£"\\e"",e..\'~ ((}""",Wb ,d,C,"\V!/;.! ) J, 

core-periphery relationship extend0,within the Third World 
1\ ( 

countrieD, i. e" between urbCln and rural areas and betw:.¥en 
~ 

le~)s and more advanced regions. Under this model) 8id, trade 

and technology transfer from the core to the peripherY,are 

all instruments for furthering such exploitation. Third 

1, 

World countries 

self-reliance 

~3hould 
1~ 

strive for indivijual and collective 

(Myrdal,1957;Baran,1957;Ftank ,197 0 ) 

It is useful to keep these " '0 
models in mind. A country's ~~~~~ 

objectives and policies, imnlicitly or explicitly, often 
o'<~'"") v'Q"V' 
\:;pe-~er-t13'] all three models t-i:: varying degrees. The resul ting 

? , 

conflicts help explain policy implementation problems. 

For example, :P:akistan);' attempts national self-reliance 
. Lo~~c~s~" , " ".~.:. ,:. '" 

bu t through ~~a.g&.ica·l--p~~.i-~~@.}::l4-tfl.lli: ca pi tal-

intensive cement and steel industries. The import substitu-

tion policieD and scale of domestic markets required for " . 
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. 
these industries confliat with the country's attempts to 

provide low-cost basic rural infrastructure by fostering 

locally base~ rural materials'industries. Manifestations 

of the Thill World countries' 'technical dependence' on capita-

list countries such as resource siphoning, brain drain, 

and the demonstration effect,referred to in the dependency 

model)also operate between urban and rural areas in Pakistan. 

Employment and dependency theorists have not offered an 

alternative economic analysis for comparing technologies 

and their effects. Instead, they have highlighted the limi­

tations of a strictly neo-classical analysis 'partLicularly 

its emphasis on capital-labor sUhstitutions and price. 

For example, stewart (1977), in her only building related 

study - on cement block manufacture - attempts to show how 

increasing the scope of analysis to include a range of 

building types, processes and products affects technology 

choice. However, as she acknowledges, her study "is limited 

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

2. Building COnstruction, Housing & Employment in Rural Areas 

Except for a passing reference in the nxblic works litera­

ture,rurgl development theory and ]practice has been content 

to leave Euildi~ construction to the engineers. Despite 

the requirements for large inputs of building capital in the 

various 'basic infrastrwcture' ,'agropolitan development' 
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(v"'Q' 

the building 
f\, 

construction activity 

socio-economic objectives they espouse. 
\ l"''\ " 'j (J::.-pUoCc". -v~ , , ?"/ 

Thus, while'trickle up' in these approaches is suspected, ~ 
builJin --~~.-~ ....... . 

one of its biggest sources - choice Ofl\tec'~n010gy - is left 

unidentified and unexamined. 

The literature on housing and employment has argued the 

following: (1) that employment multipliers in building cons-

truction can often be hiGher than that in manufacturing 

(Grimes,1976); (2) that low-income housing has higher multi-
I 

p~iers than upper-income housing (Ganesan,1979) and (J) mul-

tipliers in provincial cities are higher than in the capital 

(Strassman,1976). 

Shaw (1980) has proposed a migration strategy to "bend 

back the nvban floW' to the metropo}i~ : based on residential 

cons~ruction programs in intermediate size cities. 

1\\!~one of these: ~~tudies have ~tt'B-c1~ the employment possi-
'(1 ~1y}.>"",4. ~ 1\vl\ ~)~ 

bilities down to the rUraJl sector nor have ithe\.¥ildiscussed \ 
f\ - ~ 

the p:ooblems ~ in making and implementing the particular 

technology choices thAy suggest, given a specific spatial 

unit and socio-economic context. Ganesan, for instance, 

concludes that Sri Lanka's required housing targets can only 

be met by increasing the share of traditional housing in the 

total outpu~-put he limits discussion to a national and 
l~" 

quantitative level. 
'I . 

Rural housers have suggested using building construction 

? 

as an employmen-t generator in rural areas (Soysa,1979~ UN,1977). 

However, apart f!'lom some calcul&tions of the amount of employ-
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ment generated for some particu1ar housing projects, the 

a:iialys is has not been carried furmer. 

J. Methodologies 

As mentioned earlier, with no alternative offered, economic 

analysis of technology remains rooted in the neo-classical 

tradition. Such studies have either been quantitative 

macro models at the level of country or cross-country studies 

or micro studies typically isolating a particular manufactu-

ring industry, focusing on some capital equipment within it 

and analysing the capital-labour substitution possibilities, 

given price variations. To help select technologies and 

projects, cost-benefit analysis is used with discount rates 

for the time value of money (present consumpt!hon versus 

future consumption), shadow prices (accounting for price 

distortio.ns) and weighting (for preferences). 

For our purposes, these methodologies, though suggestive, 

are inadequate. Firstly, to analyse building construction, 

technology and employment for a spatial unit typical of rura) 
< ,l) 

~' """tt development projects} a scale of analysis in~~_we~n the w~ ' .. v:"~ 
'G,I--;} 

~i v'J". ? 
typical macro and micro studies is re_quired. Such a scale (~~ t\v6 

shouid permit a comparison of a range c~ building and 
I 

mixes " 
I materials' industries types, their particul~r product 

and backward linkages:. At the same time, it should also 

allow for detailed analysis of each type. This intermediate 

scale should also permit both quantitative and qualitative 
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analysis. 

Secondly, the criticism that capital-labour sUbstitutions 

and price provide too narrow a focus for technology analysis, 1 
applies particularly to buildings. Capital inputs are often 

insignificant relative to other inputs such as materials 

and, in addition to price, factors such as t~chnical standards 

adopted)can strongly influence both materials manufacturing 

and construction techniques. 
. e-'kcHce6, 

Finally, building technolog~' 'A perhaps more than for 

most products, are heavily influenced by cultural considera-

tions. 

Cost-benefit' analysis can be problematic in a nUl1D.ber of 

ways. The data required are often unavailable or too costly 
1 :1 

to obtain, shadow pri")es nave questionable validity 'and _ 0 
weighting suggests sc~ietal preferences are uniform and can 

be reduced to a numerical value. It is, nonetheless, a basis 

for rationalising technology choice. For example., through 

identifying "switching" prices a.nd discount rates, one can 

get some measure of the magnitude of weighting/preference 

required to choose one over the other technology or project. 

S imilarU.'y, Stewart's mf\»r<!1>::--.a'pproach for study of a single 

industry and Ganesan' s macro approach, in particulat·";his 

input-output matrix linking the range of; industries with 

building types, are both ~ighly suggestive of how analysis 

might proceed. 

We draw on these methodologies along with cash flow studies 

of construc.tion expenditures (to analyse quarU ta tive relation-
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ships between building technology, construction, materials 

industries and beneficiaries of income and employment). We 

apply these methodologies within the 6ase study of a particu­

lar rural district and from the perspective of a local plan­

ning effort seel~ing to use building construction for purposes 

of employment and income distribution. We thus confront the 

socia-economic and instritutional conflicts that may arise 

wi thin the district and betw_een the district and the country 

as a whole when attempting to make technology choices at the 

local level. 



Chapter Six 
(Summary of part one) 

" t 

Factors Suppressing the Demand ~nd Supply for Traditional Bldg. Tech. 

The technologies that best combine adequate shelter st~n­

dards with least cost and high employment and income genera­

tion are thobe near the traditional end of the technology 

spectrum. The task then is to increase demand for these ~ 

technologies which includes mechanisms for the revitalisation 

of some technologies that are going out of practice and 

introduction of others as yet unknown in the area. 

This section outlines the reasons why demand for techno-

logy at the modern end of the spectrum dominat~ the market 

and thus some of the major~ues to be addressed for a 

demand shift to occur. These iSSLtes are discussed under 

three headings, reflecting the areas in which changes are 

required to effect changes in demand namely: economic policies/ 

pricing, innovation and preferences. 

I 0 'F' I' , ...,!>f::' ' , . EconomlC 0 lCle~:~rlclng 

. ~'r\ ?dbs ta.11 
-1. i' ~-Macrcrec6-rlomic policies "emphasise maximising economic 

growth cind nantional output through SAvings 8ndcapi tal 

8ccumulation. Such policies favour profits over wages and 

usually, at least initially, result in an income distribution 

skewed towards the urban elite. This elites' effectiv~ demand 

for upper inc 0091 goods and services, including modern 

building technologies, dominates the market. 

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

poor - the main consumers of traditional building technologies­
I 

results in a weak market for these, technologies. This 

market is further weakened because the poor spend most of 



their disposable inc~e on sUbsistence needs, largely food, 

and obtain much of their housing needs, however inadequately, 

through self-help. 

1.3 Economic growth combined with import sUbstitution 

policies favour urban large-scale, ~::p.i tal-intensive 

industries in the formal sector over the small-scale, labour-

intensive indu8tries of the informal sector .. WhilclB the former's 

inputs are subsidised through measures such as low interest 

rates, 6vervalued exchange rates, import licenses for 

capital equipment, etc., the latter face the true costs for 

their inputs. Thus, for example, the products of the cement 

and steel industries, wh08e inputs do not reflect their true 

scarcity values, can underprice those of the lime and timber 

industries. ( ~ 
I b" •. 

1'.4 There is an intense competi tionlff-er\nlternativce 

U5et~Or the limited and dwindling rurall-resources which 

the low-income groups need and can afford. This competition 

results, for example, in the increasing demand for wood as 

fuel re1ative to its supply, raising its costs such that 

it becomes unprofi tabl€!!' to producE.: ~~~timber beams. 

Timber beams thus become scarce' and their prices rise 

while those of their substitutes, steel girders, are 

falling. 

2. Innovation 

2.1 The tradi tiona} rerr:earch 2nd development system ,- bas cd 

? 7 
I • 

on [~~:r~nowlNtbJ)e local craftsmen I the tll(lClrning by doing' 7 

8pprentice r::ystem cmd -;-'i accumulative improvements on the 



tradi tional ,technology, is being eroded through migration 

and new skill requirements.~ '.. No al ternati ve ref;:earch 

and development and training system that is equally low-

cost and responsive to low-inc:omeneeds is replacing it. 

2.2 Th:e' rural eli te , traditionally the main patrons of 
? 

rural innovation, able to risk ~.pt-~1'Jd:"Jinvesting in 

newly emerging building and materials production technologies, 

no longer play this role since they have become consumers 

of modern housing technology and investors in urban property 

2.) The technology transfer and communication system is 

dominated by information on higher cost modern technologies 

wit~ little or no pcce~s to lower cost traditional techn-

nOlogiss. For example, while the Punjab (provincial) Buil-

ding Research Centre has exact specific2tions to irrtLement a 

concretp tile roof flystem deV'eloped in the U.S., it struggles 

unsucceEsfti~.ly to reinvent a shuttering-free brick vault 

system that is commonplace in neighboring Iran and wen samp 

parts of Pakistan. 

3. Preferences 

'=;.1 The demonstration effect of the buildings of rural 

trend setters: the government, the rural elite, and the 

urban sector, Which ~.!e modern building technology, biases 

the rural housing consumer towards the same. 

7 



3.2 Fubli0 building departments are dominated by engineers 

at all levels, from policy making to field staff. Their 

'engineers ~ias' for the most advanced technologies, reinforced 

by their training makes i t\-/· difficULt to introduce more 

traditional, albeit improved, building practices. 

3.3 Building confltruction is often used as anltinstrument 

of patronage eliciting apport and prestige for the benefactor, 

whether it is the government vis-a-vis the 7UY81 politician 

'or the latter vis-a-vis his local constituency. The politi-

cians' bias jg for the more prestige giving modern building 

technologies. 

3.~ Building codes and regulations specify modern tech­

nologies thus institutionalising the above biases and making 

more traditional technologies illegal. 



in addition to the foregoing)· '- .•. there are other 
deveJop 'h1ert1;,. and 

factors that can inhi bi t the"sele c. bon of traditional tech-

nologies. In fact, the very characteristics that'make : .. s1ltch 

technologies appropriate under certain conditions become 
4 

liabilities when those conditions change. In brief th~se 

characteristics and conditions are as follows: 

1. Traditional materials production and buildiJng technologies 

are suitable for small-scale industrie~, outputs and building 

types which may be suitable for most rural and low-income 

building needs but not when large outputs, high quality stan-

dardised products and large-scale buildings are required~ 

2. The potential for using self-help becomes less important 

to the. housing consumer as income and therefore the oppor-

tunity cost of personal labour and the utility value of 

leisure,increases. 

J. For the same reasons, recurring mainterrlnce requirements 

of tradi tional technologies) that sui t the canh flow and 

leisure patterns of the rural low-income)become an ! 

inconvenience as income rises. 

4. Cost savings that depend on self-help and collective aid 

operations are more easily obtained in household and community 

enterprises than in public projects of the same kind. It is 

more difficult -bo obtain and manage self-help when the goveY'ln-

ment is part f~ponsor because of public distrust and the per-

ception that in such projects the government should shoulder 

all responsibility. 



5.' On their part donors and manager - whether foreign, local 
'7 '7 
, ~~ , 

government or community representatives - prefer the one-off De\'!) -, I 
----=-=-====-- l '#'-(!t..V'<"'~'\ 1) ~ 

funding and '.construction requirements they perceive modern 

building technologies offer, rather than the recurring funding 

and managememt requirements of incremental construction and 
-rY\<1'j 

maintenance tha.t "resul t fnom the use of traditional building 

t:echnologies. 

6. Modern substitute~ to traditignal building technologies 

become cheaper and more attractive the closer and better 

linked in communication and transportation terms the rural 

area is to the major urban areas and industrial production 

centres. 

All the above points need to be considered in desig~ning 

policy to increase the demand and supply of tr8dition81 build-
~ 

ing technologies. 


