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ransrruction, Buflding Materials, and Capital

Grods fa the Srratecy for Tovitalization of

Indnst-talizarion 4n Developing Countries

1. The Coatext of Development

In the Unfired Nations Third Development Decade, the optinism of
earlier decades has faded. Following upon a perfod of sustained
procress in the 1660's, when developing countries easily.surpassed the
United Nations 5 percent annua} growth target, development faltered

i

did

g

somawhat in the 1970's. While certain mfddle-inccme countrie
achleve higher real economic growth rates than the industrialized
countrics (therebv earnfiag the label “Newly Industriallzing Countries”),
post low-fnccime countries fell farther behind, and collectively,
developing countries were not able to fulfill the objectives of the
International Developzment Strategy for the Second Development Decade.
Increasing the share of the developing countries in world industrial
productfon to 25 percent by the year 2000, a goal set in the Lima
Declaratfon and Plan of Action fn 1975, {is very-much an active goal and
developmant priority today, though recently lost ground has wzeant that

Cate

attaining this target will be more difficulz, In order to meet the Lima

: e 1
objectiva, the LIDO model westimates that developing countries would

1The LIDO (Lim~ Develupaent Objective) model was developed by UNIDO
to ald the analycts of the Lima target. Its purpose is to formulate,
5 te th2 year 2000, scenarios reflecting the achievenent
of the Lima tary , revacrdiayg the
future state of the world ecceanmy. Lt i5 described 4a UNIDO, Industrov
and UDevoloroont ) No, 6, Ualted Natioas, ltew York, 1921, pp. =17,

for the period

¢r on the bastis of different hypatlhieses
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TARLE 1

GROWTH OF GV, 1940-82

(average annual percentage change)

ro

Country Group 1960-73 1973-80 1980 1981 1982
All developing countries 5.8 4.6 4.0 2.2 3.9
Low-fncoze 4.1 4.5 5.9° 3.9 3.9
China 4.7 5.3 6.8 3.0 . .
India 3.5 3.8 6.5 5.6 . .
Other 3.8 3.1 2.9 4.3 .
Africa 3.8 1.3 0.4 2.7 . .
Asia 3.8 5.2 5.5 5.9 . .
Middle-incone 6.4 4.7 3.5 . 1.7 3.8
0il1 exporters 6.4 4.4 3.0 3.3 4,6
0il importers - 6.3 4.8 3.7 1.0 3.5
* East Asia & Pacific 8.2 7.5 3.5 7.2 . .
Latin America and
Carfbbean 5.9 5.4 5.6 -2.5 . .
Sub-Saharzn Africa 4.4 3.3 4,2 1.7 .« e
Middle Fast and
North Africa 5.0 3.6 4,7 -0.5 . .
Southern Europe 7.0 3.4 1.4 2.0 .
High-income oil exporters 8.6 8.3 4.5 -11.3 -1.0
Industrial rmarker economies S.1 2.5 1.4 1.2 0.2
Industrial nonmarket
econoxies . . . o 2.7 1.8 3.0
Source: World Bank, World Development Report 1982, p.8.




hawe to activwe rrooth rates of 7.6 percent in the 1980's and 8.4
percent in the 199U's, and that their share of world investment wmust

rise to over 30 percent by 1990 and close to 40 pcrecent by 2000.

The challen e confronting developing countries in their quest to
fndustrialize has been complicated by changing global economic
conditlons, which have imposed a new serfes of constraints on
daveloprent for the poorer countries. Recession and bigh {nterest rates
fn the fndustrialized economles have depressed the export earnings of
developing countries, which has contributed to severe liquidity problems
for macy of them in at least two ways. First, protracted stagnation in
the ¢nveloped countries has caused a contraction of export markets for
the wanufactured goods of developing countries. Secondly, exacerbating
the lull in absolute levels of world trade has been a deterioration in
the torms of trade for developing countries: most commodity prices are
at their lowest levels in three decades. Moreover, threatening
developing countries even further has beea a surge in calls for
protectionism in the industrialized econcmies, signalling that trade
constraints may likely wo:sen.before they improve. ’

The repercussions of the adverse terms of trade and liquidity
protlems have bera felt most acutely by developing countries in their
need to service their forefgn debts, forcing in many cases a
postpourment or even reduction of domestic growth. In tﬁe 1970's, faced
with sharply increased prices for their Imports of fuel and manufacturec
goods, developing countrfcs borrowed in international ecapital markets.
Debt subsequently spiralled largely because of the shortening of the
term of debt moturities, particularly by private commerclal banks in the

advanced induatrial countries, and the rise in real interest rates
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Jebt carrfes vartable interest rates, and where fixed, interest

?

extevaal
rates are set high to incorporate expectations about future faflation).
Tolay, the currcit accounts deficits of both eil importing and oil
protucing countries have skyrocketed, and their external public debts
have grown exponentially. The debt service ratlo of 21 major borrowiug
countries has soared from 50 percent of exports in 1979 to 75 percent
during 193213 In response to their high indebtedness, developing
countrics have been forced to pursue austerity policies restricting
dorestic speading, favestzonts, and imports, and insteﬁd divert capital

3

which could otherwise underwrite development programs and projects

tovard debt service. These reductions in capital investment directly
undercine efforts to reach the Lima target, which calls for increases in
{nvestment to fulfill develormental goals. Future prospects for
conmorical borrowfng are gloomy. The curtaflment of the ability to
borrow will impact severely on the capacity of developing countries to
import critical “nputs neceded for the industrialization process. While
external finance accounts for only 13 percent of the total fnvestment in

developiag countries, it peramits the importatifon of machinery, traasport

2WOrld Bank, Wnrld Develocment Report 1982, p. l.

3cht service includes interest on total external debt plus all
maturing debt, including amortizatlion of medfum- and long-term debt and
all short-term debr, The 21 countries include: Argentina, Brazil,
Chile, Colombfa, Ecuador, Yexico, Peru and Venezuela in Latin America;
Indonestia, Kotea, Malaysia, Philippiloes, Taiwan, and Thailand in Asiaj
and Alperta, Egypt, Israel, lvory Coast, Morocco, HNigeria, and Turkey in
the Midile East and Africa. Data are from World Financlal Markets,
Morvan Guaranty Trust Company of New York, February, 1983, pp. 5-6.
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equipnent, waterials, and tectwmology by developing countrie

I«

while uew issues have surfaced posing new challenges ior

development, others which characterized previous development decades
persist unresolved. Developing countries have long been left the
uncnviable choice of pursuing development strategfes which promote
growth at the expense of social welfare or those which redistribute
incone at the expense of the expansion of assets. It 4s possible,
however, to identify an alternative to this long-standing dilemma:
developing countries can in effect stand this dilemma on its head,
devising instead an industrfzlization strategy which sizultaneously

: S5
perzits both redistribution and growth. The crux of distributional

growth strategles which would not sacrifice capital accumulation is to
make poor groups wore productive., While varlous measures such 2s a
general redistribution of income, redirecting investment, oOr
transferring assets to the dispossessed would all constitute steps in
that direction, ultimately, the central element in making the poor more
productive is to provide thea with full employment. In this sease, not

only is the need for a tradeoff between growth and equity eliminated,

but a strategy for industrialfzation can be foroulated based on the

4World Bank, ¥orld Development Peport 1982, p. 3.

SThese arguments, and thelr supporting evidence, are derived from
Hollis Chenery, Montek S. Ahluwalia, C.L.G. Bell, Joha H. Duloy, and
Richard Jolly, Redistribution with Growth, which has been summarized as
a World Bank Publication summaryv, LBRD, 19746; and Syamaprasad Gupta, "A
Sumrcry of a Model for Incc-me Distribution, Eaployment, and Growth: A
Case Study of Indonesia,” A World Bank Staff Occastonal Paper, Number
Twenty-Four, 1977, Both stress that there {s no firm empirica’l basis
for believing that the objectives of rapid growth and equity need
conflict, and that any tradeof{f between the two really depends on the
specific policies adopted to redistiibute.
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unitics. Alleviating the chronic
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cxpansion of Utpl?y:?nc Cprpor
unemployment ind undceremployment endemic to developing countries, itself
exacerbated by population expansion which has outstriﬁped the growth of
oew enployment opportunities, is, and should be, a priority target of
national and international policy. |
Unemployment is particularly acute in rural areas. The {ssue of

rural development, neglected in practice in previous development

decades, has Leen brought to the fore in the Internaticnal Developuent

]

de. Integrating the poor into

Strategy for the Third Development Dec €
the national economy would expand domesric market bases which often
critically constrain industrial developzment. For wmany developing
coun:ries,.rural to urban migr;tion, caused by the abysmal lack of
opportunity In the countryside, will continue to constitute 2 major
development problem, leading to overcrowded citlies, which requires
massive investments in urban infrastructure, infliates urban land prices,
ard otherwise produces diseconomfes of scale. Developmen: experts have
proposed that the most effective strategy for stenming the cityward
wigration may well be to favest fn rural areas. The Internatfonal
Development Strategy calls upon governments In developing countries to
strike a better interregional balauce between rural and urban
developrent through the promotion of rural industrialfzation, the
establishment and strengthening of agroiandustrial comple#es, and the
modernization of agriculture.6

These standing developmental needs require solutions, yet emergent

coastraints have made them all the more difficult to redress. Declining

6UN A/35/46%, paragraphs 95 and 159.
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export earnings and rising debt service have led various fnternatifonal
agencies and researchers to revise downward growth projectioans for the
1980's. 1If no concrcte steps are taken to halt the disturbiag slide in
econoxic growth rates in developing countries experienced in the first
years of the 1980's, developing countries will not even be able to meet
these less ambitious targets, let alone rekindle the optimism of the
1960's and'1970's, and revitalize industrialization t; reach the Lima
goal, Past strategles in the current world economic context will simply
not do: it is now widely recognized that a strategy for
industrializatfon in developing countries based on an indefinite
expansion of export markets in the more advanced economies is doomed to
faflure. Rather, the revitali;ation of fndustrialization in the future
will depend fundamentally cn new approaches and solutions to the
problens in _ustaining economic developnent.

Constraints imposed by reductions in trade and diminishing capital
flows point to the need for developing countries to increasingly rely on
{ndigerous resources as the basis for thelr future growtﬁ strategles.
Yet, because those resources, especially matertal, are often
jasufficient to supplant the capital and markets of developed countries,
the success of such an approach is predicated upon wider econonic and
technical cooperation amongst developing countries themselves. While
econozlc cooperation among developing countries has been advocated by
the international community since the original declaration calling for a
New International Economic Order, its promotion assumes greater urgency

in the context of the current world recession. Recently curtailed trade
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between developing and develepsd countries could fn principle be
redirected by developing countries toward each other, to beth

consolidate exnort markets for their panufactured goods and to overcoma
14

imited domestic market bases, thus cven

et

constraints imposed by
improving upon current export levels. Regional collabsration, in the
form of econoulfc integration or simple technical collaboration, is a
promising avenue for facilitatling technological and industrial
development. Above all, coherent strategies which adequately plan for

realistic yet sustained growth in each developing country according to

its factor endowrments must be elaborated.

2. A YMow Basis for Growth: The Role of Comstruction, Building

Materials, and Capital Goods Industries

Any strategy to revitalize industrialization must establish prioricty
sectors 1a order to be effective. The argument advanced in this paper
{s that the construction, building materials, and capftal goods
industrie; have ennrmous potentfal to foster economic growth and
developuent, which warrants a full-fledged study of their contributions,
both realized and potential, If the arguments presented herein are
correct, these industries would become the logical priorities for
national, regional, and international promotion in any future
Industrialization strategies. o

Why base a blueprint for industrialization on the constructlon,
buflding materials, and capital goods industries? These industries are
suited to fulfilling the International Development Strategy for the
Third Development Decade in at least three broad ways. First,

constructfon and capital goods together normally constftute practically

P .- . . - . ' .
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the eativery of capftal foruatiocn fa auny econowy (often reaching levels
fn the viciuity of 93 perceat). If the Lima target is not to becouwe a

t rise in developing

%]

forcoaken developzental goal, then iavestument mu
courtries, according to the LIDO model, from a 23.4 percent share of GDP
in 1975 to 32.7 percent ia 2000 for developfng countries collectively.
To accomplish this, Investment must grow at an annual average rate of
6.8, 9.2, 10.8, and 8.5 percent respactively in Africq, Asia, Latin
America, and the Middle East.7 Coastructicn and capital goods are the
obviols and appropriate vehicles to translate domestic and externally-
mobilized capital into investment. Secondly, developing‘indigenous
capability in these Iindustries, especially building materials and
capital go;ds, would slash impér: bills and even in principle diversify
exports, thereby fimproving upon what in many developing countcies today

are deterioratiag balance of payments positions. And thircd, while these

industries favor capital accurulztion and investment, they also attend

to the provision of basic needs, generate employment, and are integral
to the success of rural development prograuws. .
Investment. The soundest reason why a strategy to revitaliée
industrialization in developing countries should accord priority to the
coastruction and building naterials sector and the capital goods
industry centers oa thefr fulfillzent of investment and the multiplier
effects which this Investment exercises on other sectérs'of the economy.
Constructlion and capital goods play a decisive role in the process
of capital accumulation and figure as key capital Inputs to all other

economic sectors. Construction output constitutes anywhere from 40 to

70 percent of gross fixed capital formation in wmost developing countries

7
UNIDO, Industry aad Davelaomeat, 1981, p.8,
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(sce Table 2). In this role, the coustructiou sector nol ouLy P
wral facilities required fov transportation, water aud

power supply, comununications, and waste treatmeat and disposal, but also

produces housing and other buildings to shelrer various social and

(8]
i

economic activicies, and the plan and process facilitles required to

provide preductive capacity for a wide range of industrial activities,

Where construction is not the leading sector in capital formation,

copital goods fs. In the industrially developed countriecc, machinery
and cquipment constitute about 60 to 65 percent of fixed capital valuez

+q manufacturing activities, while In new investnents their share is

|6

even higher, up to 75 percent.8 In Xorea, the producte of the machinery

sector in 1977 constituted the sinzle wmost important component oL gross

fixed capizal formation (412)9 and in Kenya in 1976, machinery together

with traasportation equipment accounted for nearly half (49%) of cap‘tal

10

formationa.
Capital formation is stressed here because industrfalization is

dependent upen its level and efficiency; 1f the output of construction

8
UNIDO, "Issue I: Potentialfties and Possible Progress of the
Capital Goods Iundustry Development in the Developing Countries Including

the Small and M:dium-Size Developing Countries,” prepared by the
Secretariat of UNIDO for the First Consul:ation on the Capital Goods

Industry, Brussels, Belgium, 21-25 September, 1981 (3 July 1981), p.2.

9Jayati Datta Mitra, "The Capital Goods Sector in LDCs: A Case for
State Intervention?” World Bank Staff Working Paper Ko. 343, July,
1979, p.2.

10

Industry to Socto-Fcononmic Growth ol Twvelns:
Un’tod Nations Cencre for luman Settlements, hovember LY80 (Revised

April 1982), Cumbridge, Massachusetts, p. 11-48,

CMT, Incorporated, Pole and Conrtributtion of the Construction
s« Countries, Prepared for

1
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and cayital geoods were to lag, so too would economic growth. To
§1lustrote this relationship, we may examine the fmpact of fanvestument in
construction and overall economic output.

In at least three separate studies, it has been demonstrated that
levels cf construction activity tend to rlse faster than per capita
income growth. In a 1972 SCudy,ll it was estimated that the elascicity
of investment in construction was 1.2, implying that each change of one
percent in per capita GDP is accompanied by a 1.2 percent change in per

capita value added by the construction sector. A 1980 study, examining
time series data for 1l developing count:ies,12 found that

construction's share of GDP increased in the years from 1960 to 1977,

reflecting a higher rate of growth than the economy as a whole.

Finally, a 1982 study,13 fitting a regression model to time series data

for 53 countries over an 18 year perfod, demonstrated that during the
$ntermediate phase of development the construction share of GDP rises
rapidly, from approximately 7 percent at $200 per capita tc 13 percent
at $3100 per capita (in 1979 US dollars). National accounts statistics
since 1965 for all developing countries confirm the findings of these
studies: construction sector growth has lncreasingly outpaced overall
econoric growth, by as much as 3.7 percent in the period from 1975-1978.

Due to this relativelv high growth, the construction sector's share in

developing countries' GDP increased from 5.3 percent in the early 1960's

llUniversity College Environmental Research Group, Conscruction and
Development: A Framework for Fesearch and Action. A paper prepared for
the IR0, London, May, 1972.

IZCMT, Incorporated, Role and Contribution.

l3David Wheeler, "Major Relationships Between (onstruction and
National Econouic Dcvclopment," Center for Constructlon Research and
Education, Massachusetts Institute of Technology, Cambridge,
Massachusetts, 1982,




13

.

id .. .
to 6 percent in the mid-1970's. (ite same is not true for developed

econnutes, where construction grewth lagged behind that of GDP). Thus,
as a country moves through its crucfal development phase, there occurs a
very substantial characteristic diversion of nationzl resources into
construction. Construction accordingly assumes a steadily increasing

zole in the economy, with contvibutions tc GDP typleally in the range of

3 to 8§ percent.

How does investment in these secteors induce overall econcmic grewth

ndustrialization? The potential stimulus of construction

Ve

and pronote
to economic growth fs substantial. However, forward linkages, or the

consuzption encovraged by the production of intermediate goods, are

difficult to establish for construction output. This task is somewhat
further cocplicated by national accounting practices which treat
construction as a final demand product, thereby failing to record
construction deliveries to other sectors in national fanput-output
tables. A recent econometric model testing the productivity of

investment fn infrastructure by a Cobb-Douglés productfon function with
data for four countries, Singapore, Israel, Malawi, and Zambia,15
sugfest: a strong impact of infrastructural change on national output in
the cases of Singap~re and Israel, the two countries at the higher end
of the income scale for developing countries. The most pronounced

effrcts register after a lag of approximately two to three years. In

the cases of the two poorer African cconomies, Malawi and Zambia,

l"Jurgen Riedel, "Global Prospe:ts for the Development of the

Construction and Dutlding Materfals Industry,” Munich, June 1983.
15 s
Wheeler, "Major Relzrionships Between Construction and National

Ecouomie D2velopuent”,
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infrastructural investuent during the past two decades has been

One obvious difference botwecen the two sets of countries 1Is thelr

per caplta income levels, suggesting perhaps that infrastructure can be

more productive at later slages of d;velopmont when other econcaic
sectors are better able to take advantage of newly inﬁtalled facil:ties.
Howover, another explanation for the discrepancies in the results which
cannot be discounted is the efficiency of planning in Singapore and
Isrzel. Indeed, if superior planning can be credited with the strongly
positive effects of infrastructural coustructicn on econonic production,
then a cleér forward linkage bétwecn construction and econozmic growth ie
other sectors can be established., lMoreover, planning should not pose an
fasurmonntable constraint for less developed countres. National
planning could easily be improved with cooperation among developing
countries) especially on a regional basis.

Similar arguments can be presented for the capital gqods industry,
which represents approximately omne third of world manufacturing value
added. As we have seen above, capital goods complements the
contribution of construction to gross fixed capital formation, a share
which rises in relatifon to construction as {industrialization progresses.
Yet there ic another reason why the capital goods indgstfy ts of central
fmportance to industrialization., The fixed investment which expenditure
on capital goods represents 1is the embodiment of the means of production
and the core of a national technology; without them, mo developing
country can pretend to embark upon a course of self-reliant

{ndustrialization. Capital goods fulfils an important tole as a
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catalyst for technological progress. a s nd ficant correlation has been

demnustrated to exist between an existing capital goods industry and
national fnvention, as weasured by the requests for registration of

16
patents f{n a couuntry by a national of that counliry. Thus the

rablichaent of indigenous capability in capital goods wanufacture

[&

4}

would favor considerably the process of {ndustrialization in that it is
the most effective way to fully master and adapt technology.

Other “forward linkages™ or inducements tO generalized econonic
growth center on the externalities which capital goods can provide to
other sectors of the econouy, principally in the form of increased
cfficiency of client industries. One means by which domestic capital
goods production could accomplish this is in training skilled labor
proficient In repalr work, which would reduce downtinmes and accommodate
the purchase of second-hand equipment, therby allowing LDC's {o gain
access to a wider spectrun of available techniques. Another is through
matching equipment norms Lo tndigenous manufacturing conditions and
capabilities. .

Related to these arguments for developing indigenous capabflity in
capital goods production is the "decpening” of {ndustrialization. 1In
many developing countries, where the first "easy” stages of
fndustrtalization, in the establishment of , for example, textile
factories and food processiang plants, have already beéa échieved

(largely through import substitution policies), in order for the process

to continue, it becomes nccessary to venture beyond these traditional,

16UNIUO, "Issue I”, p.3.
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consuner goods industries. One fruitiul avenu2 for couintvics at this

imnasse fc to diversify the production structure through "backward

interration”, and undertake the domestic manufacture of capital goods. .
The prospects for the viability of thls strategy are enhanced by the

reedy market for basic 1adustrial machinery and equipzent provided by

existing industries.

Derived demand, or “"backward linkages" are cricic?l to the
industrialization process. Development economists have pointed out the
importance of backward linkages in stimulating sndustrialization through
the provision of a guaranteed market. Construction is one such sector
which creates a market for other tndustries, Terived démand in
construction represents a valué which in wost instances exceeds the
value added by the construction sector itcelf. The average value of
intermediate inputs as a percentage of the total value of construction
output in a study of eleven developing countries vas 55 percent,
Sectors gypically benefitting most from construction purchases are
metal-mazchinery and non-metallic products. These sectors ate precisely
those in which building materials and capital goods are concentrated.

Thus far attentfon has been focused on the contribut:on which
construction and capital goods can make to capital formation and
{avestment. Why, then, should a strategy to revitalize
{ndustrialization accord priority to the building magerials industry,
which makes little direct contribution to capital formation, over other
{ndustrial sectors which, too, do not have the capacity to transform

savings into investment, but which on the surface should have equal

claim to promotional considerations? The answer to this important

17CMT, Incorporated, Role and Contribution.

e i o v—n— -
‘ el o g < v —r M ey TV NPT B e Y AT T £ 8 S




17
quiestion begins with the contribution of building materials to
construction, which amounts to approximately onc-half of construction
output. The vitality of the building waterials industry Iis as essential .

to the smooth {uncticaing of the construction industry as the latter is
in turn to the performance of the overall econoumy. As the major source
of intermediate consumpsica, the industry would be the major stimulus or
bottleneck to the construction sector as a whole. It-.also would
contribute to an indigenous capital goods industry, through the
provision of steel and other materfal inmputs. Thus bullding materials
would form 2n integral elezent {n an overali strategy to'revitalize
industrialization. In i:self,.this secondary contribution would be
sufficient.justificagion to foster fndigenous building materials
industries in developing countries. Yet, there exist other sound
reasons for assigning priority to this industrial sector.

Building materials hold significent potential for redressing
fnbalances in global industry. It may not be possible for developing
countries to achieve equal capability in all manufacturing sectors.
Energy and capital constraints mdy pose insurmountable obstacle; to the
development of certain manufacturing activities; to compensate for
underachievemsnt in these areas, even more progress must be made
vherever matural, material, and human resources permit. Building
materials {s one such sector where capacity for such achievemenc has
alreadvy been demonstrated. Developing countries have performed
admirably fn the production of bullding materials. For virtually every
sfgnificant material, collectively they improved upon their percentage

of plobal production by substantial margins durlng the decade of the

1970's, in many key categories, such as cement, having achleved or fast

RO PN P NOUMPONPE ——— TR ey e e




nufactar ng
Also, manufacturing capability has been
installed In many developing couuntzies in sectors where previously there
had becn none, and prospects had been glooumy; while developing countries
still produc: only 12 perceat of the world's crude steel, 60 developing
- countries today have, or are on the verge of acquiring this

.. 18
ranufacturing capability. Thus developing more extensive and advanced

capability and attaining higher production Jevels in the building

materials sector may enhance the prospects of meeting the overall Lima

target. Moreover, ilmport-export data suggest the persistence of an
unacceptatle trade pattern whereby developing countries export raw
materials ;nd inport those samé paterfals at higher stages of
processing. And finally, buildirg materials can be initiated in most
developing countries, regardless of stage of developzent. As we shall

see below, they translate directly into the service of basic human

needs.

Other compelling reasons for proceeding with the establishment of
the indigenous building materials manufacturing capability directly
address the cructal constraints on development fdentiffed in the first

part of this paper.

Trade lmbalances. The central role which the buflding materials, as

well as capital goods industries play in econouic growth and
{ndustrialization does not alone justify a development strategy which is
predicated upon their local manufacture. Indeed, considerations of

comparative advantage might suggest instead that these goods be

Sr

18 ..
UNIDD, The World Tron and Steel Indnstﬁx_(Second Study), prepared
by the Sectoral Stulles Scction, lnternatfonal Centre for Industrial
Studies, 20 November, 1978, p. 7l.




anl that deweloping countries coacentrate on the manufacture

fnported,
of other, less cenplex goods, censistent with
What does argue for the development of indigenous capability in these
sectors is the urgent ncod for developing countries to scale down import
bills, in many cases to generate an export surplus to service
astronomical debt, and in others to compensate for dimiulshed «id flows
which normally fund the importation of the products of these industries.

In other words, as the capability to import is curtailed, an inability

to manufacture domastically at least a share of their curreat imports

[ad

would pose a bottlenack to the further advancement of industrialization

in developing countries.

Capital goods constitute a-large portion of the import bills of

developing nations, and one which is rising as industrialization

proceeds.: On the whole, the imports of machinery and equipment by

developing countries Increased from $7 billion In 1964 to $62.3 billion

fn 1976, and wer~ esticated to <urpass $80 billion in 1981. To put this

in perspective, caplital goods represented 22 percent of total imports in
19 ]

1970 and abcut 30 percent by the late 1970's. Even among “newly

industrializing countries™ with fndigenous machine tool and equipment
plants, there persists a need to import capital goods fn substantial
quantities. In Korea, in 1977, 27 percent of all imports consisted of
machinery and equipment, and in India, capital goods contributed 49

20

percent to the import of maanufactures in 1976, These elevated

lgP.N. Agarwala, "Entry Into and Development of Capital Goods
Industries and its Implications for New International Cooperation,
Delhi, June, 1983, p. 2.

20

New

Mitra, "The Capital Goods Sector in LDCs,” p. 2.
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ndustry a prive auna logical focus

porcentayen woane the cnpital goods 1
for fmport-oubstituting activities 1a less developed countries.
Stmilarly, while buildings materfals contribute only 3 to 5 percent to

ChY i{n developing countries, they account for 5 to 8 percent of the

n
~]
o
~

(a9
199
“

toral valuo of Zuport: proporticnate share of Imports channeled
to the building materials sector has been decricd for many years.
Desplte some gaias in exports in receant years, developfng countries
remain depohdent to a very large extent on building materials dmports

from the developed world, Alwost all developing countries import some

rials and products: while in a few ianstances

rh

essential wat

©

arount o

izport levels are as low as 5 to 10 percent (as in Mexfco), they are
often far higher, in some cases. reaching 60 percent and more,
represeating a foreign exchange drafa of considerable magnitude.

tituting fmporrted building materials with indfigenous goods

o

Therefore sub

is a realizable goal counsistent with the constraints o= and broad

B

outlines of the strategy to revitalize industrlalizaticn.

To this primary consideration has been added another motivating
factor for the developzent of capital goods manufacturing capability in
developing countries in the context of the current world economic
context: the need for developing countries to diversify thelr export
baskets to counter protectionist trends among the industrialized

21 {ecd £ { 1 i b :
countries. Servicing forefgn debt will continue to require

substantial export earnings at the same time that proiectionist measures

are restricting markets for precisely those goods in wiich developing

This argument !s made by Mitra, "The Capital Goods Sec*or 1in

7

e e e e+ me e = pme o - et e Y ——— T -




: 22
cowntrics had built up comparative advantage. Capital goods have

repistered one of the fastest growth rates of LDC nou-traditional
cxports in reccnt years. There are at least two reasons tavoring .
capital goeds as a noun-traditional export iten for less developed
countries: first, mechanical engineering goods exports are not yet
subject to trade restrictions, and secondly, LDC wachinery exports by
virtue of their relative skill intensity do no% pose a threat to the
continued employwont in developed countries of unskilled labor.
Powever, a more likely outlet for the surplus production of capital
goods by middle-income developing countries is the market of regional
trading partners, which would foster economic cooperation among
industrializing countries. -

Basic Needs. The construction sector, and therefore also indirectly

the building materials fndustry, should occupy the center of any
redistr.hutive growth strategy. Investment in construction has the
potential to enhance both industrial growth and the productivity of the
poorest segments of the population, largely through the provision of
crployment opportunities, On average, the sector accounts for )
approximately 5 perceat of total employment: 3 percent in Africa, &4
percent in Asia, and 6 percent in Latin America. Wage rates in the

sector tend to vary commensurate with the skill levels of the bulk of

the workforce: as the economy develops, the sector becomes more

22For an illustration of tariff barriers in the developed countries
see Deepak Lal, "Market Access for Semi-manufactures from Developing
Countries,” World Bank Reprint Series Number 130 (originally appearing
in Commercial Policy Issues, No. 5, Lelden: Stjthoff, for the Graduate
Institute of Intornational Studies, Geneva, and the Trade Policy
Research Centre, London, 1979).
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ded,  In dndustrializoed
countries, wage rates for employees in the construction sector tend to
be hiyier then those in wany other sectors.

Given the structure of wages and state of production technologies
erploved in wost developing countries, construction is a logical
enployer of the unskilled and semi-skilled; it has great absorptive
capacity, particularly when labor-intensive methods are adopted. The
use of labor-intensive construction techniques, demonstrated in a
preliminary study by the World Bank to be feasible in at least 60
developing countrfes, should and can be designed to absorb excess labor
without sacrificing productivity or squandering resources. In various
count:ies,.it has been demonstgated that the construction sector plays
the most important part in absorbing farm labor from the agrarian
sector. In fact, coanstruction has been characterized as an industry
which serves as a bridge between the unskilled workers of the informal
labor market and the skilled laborers of the formal sector. It can be
argued that constructlon activities contribute a significant externality
for the rest of the econony by training entry-level workers in the
fundamental skills and discipline of industrial activity. It is even
reasonable to believe that construction is superior to competing
economic activities in producing these skills, and such a hypothesis
should be fnvestigated. Finally, when cvaluating the pofential
contribution of construction to alleviating unemployment and
underemploymnent, job opportunities in other economic sectors generated
indirectly by the co.struction irndustry's internedfate consumption, as

{n the building materials industry, should also be taken into

consideration,

i aae ——————— % —— ———— T .-

Y I - Le o e T oo e v o

S pme——




~~
oo

G

Copital zoods fndustries, while not to the same extenl as

b

constructicn, can be an fgportant source of productive employment for
labor in develeping couuntries. The capital goods sector is generally

not as heavy as other noa-traditional industries such as petrochericals,

The ratio of f{nvestment per worker in the machine tool industry for

inple motal cutting machinery could range from $15,000 to $20,000, and

sinog metal g
for machinery for metal forming from $40,000 to $45,000 and §55,000 to

,000 respactively., In the USA the average cost of creating a job in
23

L9y
feal
N

the canital gcoods industry also ranges from $40,000 to $60,000. The
relatively small anount of fixed capital investment per job created as
compared with other fundustries may favor, and at least éoes not militate
against, tgc introduction of the capital gocds industry as a source of
mplovment in the developing countries.

The construction indusgry, somewhat uniquely, also contributes to
the provision of basic needs directly. It is responsible for supplying
shelter, one of the longest-standing and yet mosc pressing problems on
the agenda of the developing couatries, as well as water.and sanitation,
a priority set in the United Nations Water Decade. Im choosing'among
{ndustrial sectors for promotion, it should be borne fn mind that the
most disadvantaged segments of the world's population are in wore
critical need of housing, schools, and hospitals, than of many
non-durable consumer goods, which in many cases they are'too poor to

afford, and production of which generates less employment than

comparable investments in construction. These basic needs, in turn,

23UKIDO, "Issue I", p. 8.
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hoslth and canfration

will also make the poor more producilive. Iuproved
pade possible by constructed facilities would Zimprove the productivity
of labor. Small farmers, too, can be made more productive by the
construction of rural roads.

In fact, the success of any rural development scheme hinges on the
participation of all three sectors whose promotion Is advocated herc.
Supplies of agricultural credit alone cannot solve the problems of rural
areas. The rural poor need rural infrastructure, including irrigation
facilities as well as roads, which can be supplied only by a flexible
construction industry, as well as farn machinery, which could be
manufactured by a domestic capital goods industry to suit the needs of
the rural ;ec:or. Even this aione would not be sufffcient, since all
rural dwellers will be increasingly unable to derive a livelihood from
the soil.” Rural industries will be an important element of any program
to revitalize the countryside; building materials plants, which in
themwselves would reduce the cost of vital constructioa projects by
cutting frefght coccs, could be viable in such a context.

One tinal point should be addressed. Construction has been” dealt
with here as an industry whereas normally "industry” ¥s limited to
manufacturing activities. Yet, construction Is an industrtal sector,
albett a unique one. Its product is immobile, long lasping, and
relatively expensive. Production takes place primarfly én site; there
is no possibllity to inventory products; production often is highly

seasonal and subject to climatic uncertainties; and an element of risk

1s fatroduced by the standard practice of owners entering into
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coustructfon labor is transifent, often en route from agriculture to
ranufacturing; some workers even divide their time between counstruction .
and agriculture. While these distinguishing features must be recognized

in any treatment of construction as an industrial sector, the enormous

developinental potential of the construction industry-should be

exploited.

3. Meeting Domand for Construction, Building Materials, and Capital

Goods

3.1 Demand

If the'arguments presented:above for the role the construction and
building materials, and capital goods industries can play in stimulating
industrfalization are accepted, the next, logical question is: "Does a
sufficient demand exist for these goods and services that will make an
1ndustriali;a:ion strategy based on thelr promotion viable?” In fact,
the demand {s overwhelming.

New shelter must be erected on a truly grand scale to meet the

projections for vorld population growth by the year 2000. By any

account,24 total world population is expected to rise to over six

24610bal nodels which were reviewed in the preparation of this paper
are: (1) The Global 2000 Reoort to the President: Eantering the
Twenty-Firat Century, A Keport prepared by the Council on Enviroomental
quality and (ke U.S. Dapartment of State, 1981; (2) Wassily W. Leontief,
"The World Fconomy of the Year 2000,” Scientific American, September
1980; (3) UNIDO, "The Unitad Syctem™ 1981 Reporc, UNLIDO/IS.337,
September 1981; (4) World Bank, World Development Report, 1979; (5)
OECD, Interfntures: Facing the Future, Paris, 19/9; () Bela Belassa,
"Prospects lor lrade in tanutactured Goods Between Industrial and
Developing Countries, 1978-1990", World Bank Reprint Sories Number 156
(originally appearing in Journal of Policv Modelinm, vol. 2, no. 3,
1980, pp. 437-55): and (7) GNIDO, "Modelling the Attafnment of the Lima
Target: The LIDO Model,” Industryv and Dovelopment, No. 6, 1981,
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nearly 79 porcent of this population will be concentrated in the less
developed reglions of the globe. Uricn25 estimates that in the next Z5 .
years, as much building will have to be done as has ever been done
tefore. In India, where the shortage of urban aand rural dwellings is
colossal, the Natfonal Buiidiags Organisntion has estimated the housing
deficit at the beginning of 1983 to be 22.5 million units. And, over
the next 2(r years, the housing requirement is estimated to rise by 20.4
millfon units in the urban areas and 30.6 million in the rural, merely
to absorb the populatfon growth.
To place this demand in context, it should be uuderstood that the

proportion of demand for construction taken up by residential dwellings

only begins to rise in the later stages of development. In the early

phases, it has been demonstrated that proportionally greater dewand is
exercised by the infrastructure and civil engineering sectors, followed
; : . 27 .
in a middle phase by fndustrial faciliries. Wheeler has found that
infrastructure fades from approximately one-half of all construction
activity in the first stages of development towards 30 percent {n

higher—-income socfeties, while the share of residential construction

25Rene Urien, "Preparing a World Study of Building Techniques and
MaLerials,” Preliminary Peport, UNIDO Ad-Hoc Expert Group Meeting on the
Building Materials and Construction Industry, Vienna, Austria, 15-17
December, 1982, UNIDO/PC.57 (8 October 1982) V.82-31168.

26G.C. Mathur, “"Development and Promwotion of Appropriate
Technoloyies i{n the ¥Field of Construction and Building Materials
Industrics in India,” 1983.

27Wheelor, “Major Relétionships Between Zonstruction and Natlonal

Economic Development.,”
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at $200 te aearly 40 percent at $2000 per capita. The non-residential
slowly tut more steadily than the residential share, woving from around
23 percent at $200 to about 28 percent at $3,100. The two converge in
socletins with fncones arcund $10,000,

l
share, vhich begins near the residential share in poor socleties, climbs .
i
We have established that as development proceeds and GDP increases, 1
the demand for construction can be expected to rise at even higher
rates. Future growth fn populatioa, gross national product, and per- |
capita fncome, among the most important factors demonstréted to shape
demand, will result in an increase in demand for construction in the ‘
final de:aécs of this century.t Clobal models diverge somewhat over what
the magnitude of this increase will be, depending on the overall
economic growth rates projected by the wodels and the elasticity
attributed to each secter. In one forecast based on the projections of
the HITAp systen (see Table 3), the demand for investment,
construction, capital goods, and basic products (which wquld include
building materials), can all be expected to grow substantiaily through l *
1990 for 31l developing regions.28 Demand for capital goods will be

especially acute in Northern and Vestern Africa, where projected

sectoral growth rates exceed 13 percent.

8These projections chould be approached with caution. They are
based on optinistic growth forecasts of 7 percent per annum (most models
place this estimate at nearer to 5 percent), and on a pessimistic view
of demand for coastructioa, an eclasticity of .9 which, according to all
avatlable evidence of past performance, is probably too low, : |
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(ABLE 3

’

THE WHLEAD SYSTIM: AVERAGE ANNUAL (ROUVTH PATTS OF WORLD CONSTRUCTION,

CAPTTAL GOODG, AMND REIATED SECIOUS NDER IDS SCWRIO CORBITIONS

BASTC PROTECTS CAPTTAL GXODS CORSTRUCTION
1975-70 1930-9)  1975-90  1930-90 1975-90 1930

167540 1570

INVESDENT

latin toerica 5.7 6.3 6.3 7.0 5.7 6.3
- Tropical Africa 2.9 3.3 6.5 7.4 2.9 3.3
- lorth Africafiiost Africa 7.4 8.8 19.9 13.4 1.0 8.4
- Inlian Sub-Continent 5.0 5.6 4.5 5.0 4,5 5.0

- East and South East Asia 4.9 4.8 6.0 5.8 7.0 6.8

[EVELOND PECIC S

- lorth Arerica 2-6 'y 3-3 ces 209 oo

- Madwet Foonoades
Eirope 2.6 . 3.2 see 3.5 ees

- J:Xf\'u] ° 5.3 oo 407 e 605 see
- OU’XZ‘C [b'vfloi)}d 4.5 vee 5-4 vos 5-0 ) ees

~ Centrally Planned
Econonies Yircon: 4.0 cae 4.4 cee 5.6 ees

5.7

2.9

7.4

5.0

6.7

3.2

3.5
6.5

5.0

6.0

6.3

3.3

8.8

5.6

6.5

e

(X

SR Jurgen Ricdel, "Global Prospects for the Developrent of the Constructfon and Building Materials Indus

5

Mmich, .kme 1983, p. 35,
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Thie chialleape {acing developing countries to supply coustruction,

butlding vaterials, and capital goods to satisfy this demand is urgent.

i

For develeping countries without indigenous Industries who must iuport

these capabllitics in the form of finished goods and techunical services,

fu

redvction; {orced in fmports by balance of pavments deficits will
inevitably frustrate growth. To avoid this least desirable future
scenario, developing Indigenovs capability in these target sectors nust
be accorded priority,

Is a goal for developing coun.ries to reet this wushrooming demand
indigenously feasible? While self-sufficiency in buildiﬁg materials
productfon by the year 2000 for developing countries remains an active
goal, and the achieverment of 25 percent of the world's output a
realistic possibility, far more modest goals have been formulated for
the capithl goods sector. Self-sufficiency in the machinery and
equipment industries will not be possible in the foresceable future, and
15 percent can be taken as a more realistic target figure for the
sectoral share of world production to be manufactured in the developing
countrics by the end of this ccntury.z9 The LIDO model estimates in
both mininus and maximum growth scenarios that local production of

capital gonds in developing countries would be sufficlent to cover only

about 55 percent of their consumption needs in the year 2000 (as

compared to 45 percent in 1970).

29This target was set in the LIDO model. The wodel estimates that
the developing countries' share in world population should reach between
16.7 and 16.9 percent by 2000, This range {n fact corresponds to that
obtained by UNCTAD, and is close to the OECD "interfutures” scenarios,
where the developing countries' share in world productlion of capital
goods amsunts to 12 percent (16-18 percent when China is included).

UNIDO, "Issue 1", p. ll,
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ihic produerion shortf{all will need to be supplemented by fmportls
from the develorad countries, Thus, cven as developing countries foster
locsl infustries to btermin the process of import substitution, the nced
o t .

wersist. Projerted rates of growth in consurption of

anital roods (§ - 10.5 percent per annum) fuzply the emergeance of a huge

Ui

carket for the fudustrialized economies, rising from 20 percent of their

production in 1670 to between 42 and 60 percent by the year 2000. Uader

these circumstances, the relationship between the developing and the

developed conntries would not be one of competition, but would suggest

mutual gaian from cooperation.

3.2 Patterns of Davelonment and Constraints on Supply

thle the need to dcvélop indigenous sources of supply for
these key industries is apparent, achleving this goal will be difffcult
for many developing countriecs, critically constrained by lack of
capital, skilled labor, and other resources. In order to overcome oOr
ease constraints on development of local industries, which fn {tself
will require new channels of capital and technology transfers from
developad to developing countries, and the active intervention ‘of
international organizations and national goveranments, it is necessary to
sot forth the current situation and emerging obstacles to the
development of these iadustries.

3.2.1 Capital Gonds

In 1977, developing countries contrfbuted only 6
percent of total world production; even when China s included, the
poorer countries' share still reached only 8.5 percent.. Developing
countries supplied only 2.5 percent of world exports, whereas their

share in imports reached 30 percent; and while developing countries

Lagnadones o -y




trpore 97 peroont of their capital egquipment from the market econowny

developed couattices, and about 5 percent from the centrally planued
economics, they import only about 3 percent from cach other. Finally,
per capita consumption of capital goods in developing countries, which
fn 1977 averased $60 to $65, was 24 and 21 times less than the marrct
econony developed countries and the centrally planned econonles

respectively’ .

Stepping up production capabilities will be a wmore onerous task for
some developing countries than for others. Vhile some have a firm base
fn the business of producing capital equipnent and machinery, such as
Argentina, Brazil, Indfa, the Republic of Yorea and Turkey, who
coatribute ‘between 40 and 45 pércent of the developing countries’
production (excluding China), a sccond group of countrics are at the
embryonfc stage in the capftal goods industry;31 and a third set of 110
countries and territories (50 with less than one million inhabitants)
have no capital goods industry whatsoever. Among this third group, the

poorest, agriculturally-based countries collectively by 2000 would still

not account for more than 3 percent of the developing countries'

8 percent of consumption, and their own production

32

production and only

would cover only 20 percent of the consumption needs.

3OUNIDO, “Issue 17, p. 4.

31Thesc include Algeria, Chile, Colombia, Indonesia, Iran, Malaysia,
Pakistan, Peru, the Philipplines, Thailand, Venezuela, the Central

American countries, Egypt, Iraq, Ivory Coast, Sri Lanka, and to a lesser

extent Bolivia, Cameroon, Ecuador, Ghana, Nigeria, Tanzania, and Zaire.
UN1D0, “"Issue I,", p. b

32UNIDO, “Issue 1", pp. 11-12.
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It has been demonstrated that fndlgences capability in capital goods

fndust=ies origirated in many developing cruntries in their repalr
{ndustries. In Argentina, machine tool production started out as an
offshoot of repair activities in sma2ll workshops. The precursors of the
capltal goods production activities now evident in Ratala (Punjab,

Indfa), Cofwhatore and Madras (in Tamfl Radu, India), or in Incheon

()

(rear Scoul, Korea) were in fact facilities for the repair of machinery

acd of consuvawr durablos.33 It has been argued that on this basis the

berinnings of a skill base required for the production of capital goods

R &
rmay already be available in certain LDCs which have relatively

34

air industry enclaves.

ry

proficlent re

o}

Another manner in which countries with capital goods industries have

developed that capability is through licensing. It has been suggested

b

that India, whose <ependence on imported technology im the manufacture

of machine tcols has steadily come down from 80 percent in the earl
1970s to around 20 percent at present, gained fts technology mainiy Iin
this f35uion.35 -
3.2.2 Construction

In contrast to capital goods, all countries have some

form of con~truction industry. In less developed countries, the

o
2}

construction industry is divided crudely into a wodern, formal sector,

dominated by foreign firms which use advanced technologies responsible

for the construction of major infrastructure works, and an informal

3
3Mit:a, “The Capital Gocds Sector in LDCs.™
M 1bid.

3
SAgarwnla, "Entry into and Developmenl of Capital Goods Industrics”

p.S.
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svctor, which is coaprised of a mass of very suiall non—industrial eater-

o

prises operating in rural areas or on the periphery of cities. The

informal sector exists to satisfy the real need for construct?on where
either clients caunot afford the formal market prices, or where the
fornal market has not penotrated. In the absence of official
statistics, fresmentary evidence from several developing countries
wal sector 1s responsible for the construction cof
specially in medium and
suzll-sized fe nd in rural areas; contributes approximately 30
percent of the value added by the entire construction sector; and may
even exploy more comstruction workers than the formal sector.
Indigeéous construction firms skilled fn performing varicus types
construction of varying degrees of technological coxplexity are an
icportant resource for a developing country, regardless of which
technology may be nore appropriate at any given stage in developzent.
Dozestic FapabiliCy in varicus methods allows a country greater
flexibility in choosing from among competing technologies where an
objective is to refrain from relying on foreign firms. The devélopment
of a constructlion industry in a developing country generally proceeds in
five stages. First, foreign firms handle most of the construction of
the larger projects, particularly in civil engincering. Next, as a
result of subcontract work on the first stage projects, indigenous sub-
contracting firms develop. In the third phase, small 3ocal contractors
execute the smaller projects. This is followed by loczl contractors
taking over most local wor¥, regardless of magnitude, forming joint

ventures with foreign firms as necessary. Finally, lozal contractors

may go abroad,




()
P

For the coastructicn industry. the most fmportant resource
constraints are labor, financing, and building materials, Coastruction
labor forces ia developing countries are generally less skilled than
their ccunterparts in the developed nations. While there is an chvious
nead for skilled craftsmen, they are frequently fn short supply.
Constraints on the supply of qualified labor, Including the seni-skilled
and supervisory personnsl, in turn impinges on the ability of the
construction sector to provide an adequate supply of counstruction

facilities. Financing also presents a serious constraint for Indigenous

contractors, especially given the underdeveloped capital markets in most

"

developing countries. Exacerbating this structural di ficulty, many

comzercial ganks are simply un;illing to lend to domestic construction
firms, especially those without established records. The indigenous
construczion sector in developing countries fulfills almost 100 percent
of its need for constructfon equipment through importztion. The cost of
importing'chis capital equipment fn both absolute terms and the
expenditure of foreign exchange is high indeed. Moreover, the effects
of carrying too much equfpzent can be detrimental. Toc nuch or too
large equipamont, purchased for a grand-scale job, may have little use
thereafter. The underutilfzation of construction equifprent in

developing countries constitutes a major problem.

3,2.3 Building Materfals

The industrialization of building materials unfolds in
stages. Walling materials are among the first to be produced
industrizally, followed by roofing and flooring materials, and finally by

auxiliary materfals, including fittings, finishes, and equiprment, The
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hiph investoent dn civil engineering worns fn the carly stages of
construction also teuds to encouraye the establishweant of a local ccuent
fndustry. Though steel is a primary inmput for civil enyineering

v

iy

construction, the installaticn of steel industries are nolt cas
undertaken fn these early stages of development.

One peans by which developing countries have successfully
established local building materials industries is through ilwport
substituticn. Mexico's relatively advanced building materials industry
(Mexico imports only from 5 to 10 percent of its building materials
needs) has been ascribed to just such a long-term Industrialization
strategy which provided for the imposition of import quotas to protect
indigenous.manufacturing industriesf Substantial scope for import
substituting policfes still exis:. especially with respect to secondary
and aux.liary industries. Plumbing fixtures, windows, electrical
equipment, and-tiles, currently in short supply in many developing
countries, couid all be produced locally wore extensively than at
current %evels, given a stimulus and a margin of protect?on.

While the need and desirability fof firnly establishing a series of
building materials industries in developing countries {s apparent, many
constraints seriously challenge the capacity of developing countries to
satisfy their construction sector's demand for building wmaterlals. The
first is the constraint imposed on foreign trade by mounfing debt
service, contracting markets in the developed countries, and reductions
in aid flows from the developed to the industrializing economies. This
foreign trade constraint not only is the prime motivating factor behind

the need to establish indigenous capability in building materials

manufacture, but also applies to national resource and energy lnputs for
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natural resocurces woull nnt in ituelf pose a decisive constraint,
foreign trade limftations render impractical any plans for establishing
an industry based on aun cption to import nccessary raw waterials.
Similarly, the energy consumed for the manufacture, transport, and use
of building naterials is a limiting factor of primary importance. While
research coatinues into alteruative energy sources and energy saving
production ‘technologics, those countrles who import a significant share
of their energy requirements will contianue to suffer a serious
constraint on the ability of the building materials induétry to satisfy
decmand locally.

) ’ 1

Acother major constraint on establishing indigenous building

materfials industries is transportation. The low value/weight ratlo of

Lo

nmany building paterials renders transpnrtation costs a more serious
constraint on building materials than on virtually any other industry.
Where transportation is difffcult, as in mountainous terrain, or roads
are poor and even unpaved, transportation costs can be higher than the
production costs of certaia goods. :

The constraint of transport costs varies inversely with the size of
the consumer market for building materfals. Were there a large enough
market to sustain an econony of productfon scale within a reasonable
distance from the manufacturing site, the constraint impésed by
transport costs would be eliminated. A market sufficiently limited by
the absolute size of the population, its density, or its purchasing

power constitutes a serfous constraint on the viability of many buflding

materials Industries.
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In rmacy cases constraints are imposed on the development of

or

(24

otherwlse sound bufldfny materials industriecs by the absenc
{nadequecies of local support industries. The most obvious of these are
those capital goods fndustries which supply the equiprent necessary to

fnstall various manufacturing plants. This is an increasingly relevaut

foreign exchange scarcities exacerbate the difficulty of

[}
“

constraint
developing countries in obtaining capital equiprent at a price which
they can afford. Spare parts and the teplaccnent of depreciating
cquipment can be as critical to maintaining operations as the initial
manufacture of thes: goods i{s to establishing operations;

In contrast to many coastraints described above which are direct

outgrowths of the current context of development, the underutilization

of capacity presents a long-standing constraint on supply. The major

cause for underutilization of capacity appears to be a lack of
sufficient demand to support full capacity production, or alternatively,
the uncertainzy of that demand. Others may be difficulty in getting
materials, a lack of operating capital, and labor pgoble@s. Given the
expense of starting up manufacturing operations in developing countries
in many major bullding materials industries, this constralint represents
a serious waste of precious resources.

Finally, the capital costs in initiating and maintalning {ndustrial
operations are perhaps the most critical constraint in déveloping
countries on building materials industries. For steel, the price is
exorbitant, and escalating rapidly. The capital requized to establish a
cement industry is considerably less than that for stee=l, yet, still

high {n absolute terms for developing countries when the production

units fnvolved are large. The high cost of installing production
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capabilittcn tn many lpee of building raterfals, espccially steel and
cement, coatritutes to a pattern of state ownership of fndustrial
capability, in meny cases approaching 100 perceant of the production
capacity of steel, and from 65-70 percent of cement. Moreover, these
same characteristics also give rise to concentratioa in the private
sector. The inflated price of eanergy has oaly exacerbated this
difficulty. Many countries are too heavily in debt to generate any
additional cgternal sources of financing either from incbrnational
lendiny arzencies or private banks, and domestic capizal markets are too
poor and undeveloped. Added to this basic constraint, the price of

tastalling plaats fn many product lines is escalatiag more rapidly than

the abllity to plan for them.

4. Promoting Industrializatioan: Issues and Recommendations

Issue T: The Development of Indigenous Capabilities

A recurring theme of this paper has beea the need for developing

countries to engender indigenous capabllity in the key fndustrial

soctors of constructfon, capital goods, and building materials.

.Substituting domestic for fmported products and services would amitigate

an increasingly onercus debt service for many developing countries.
Moreover, a policy which supports continued relfaace on the
capahilities, materials and equipment lmported from fndustrialized
countrics is in direct conflict with other development policies which

are attempting to promote self-reliance within and among developing

countries.
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e vipht indizenous capability evoive fa developing ©

national promoticn and regicenal cooperation. The followling are
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these f{anductrial sectors? Cleerly, consilerable scope existe for

v

Planainy for Industrfalizatlion.

Both constructioa and capital goods indnstries
ta developing countries could profic greatly
from a cocpreheasive system of aational
industrial plaaniag. Ia coastructlion, what {s
most aceded ts the capacity to determine '
future requirements, iacludiag materials aad
other resources, assess the abflity of the
coastructioa aad bullding natertals sectors to
meet these requirements, aad on the basis
regularly formulate specific plans for
providing for any shortfalls 1n requireczents
versus capacity of adjust the schedule for
coastruction projects to permic a more orderly
build-up of needed capacity. For this
purpose, a national planning body for
construction s recommeaded. Sinilarly, ia
the capital goods !ndustry, an uaderstandiag
of future demaad oipht lessen the need to
tmport machinery and equipcent which wmay
already be produced domestically.

Orgaalziag to Meet Demand.

Ualike national planning which attempts to
adjust short and mediua term demaad so as tc
better accoamodat? the aaticipated growth ot
existing supply capabilitles, the fatent of
this strategic priority is to actively promote
specific supply capabilities commensurate with
both curreat and future priority aceds as
{dentified in national developzeat plans.
Depeading upon what those priorities are,
quite differeat capacitics will be aeeded; in
coastruction, for iastance, building rural
resideaces requires the development of skills,
equipment, and materials quite dfstinct from
those used in erecting major civil englaecering
works. The promotion of indigenous capability
as a whole should take fato the account the
diversity of demand {n order to assurc that
the direction of growth {s consistent with
overall soctal and economic developument plans.
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3)

4)

dar Inlfeenove Professional Capabilfty,
- - e

Eaxvand

1adigenous fadustries require {indiygenous
profussionals. Uatil wow, the need for native
planners, cupincers, architects and mraagers
has been an uaderstated one which has not
received the atteation it deserves. Forelgn
professionals cannct be expected to grasp
fully the aature of local resources aad
requirecents when desipganing iadustrial plants
or rural road networks, Yet, in virc ally all
developiny couatries, there exist shurtages of
substantial proportioas of native plaaning,
design, and managerial taleat. Tuae
developuent of these sophisticated
professicnal skills s not achicved by the
type of stort—term training wilch can !in most
{nstances elevate unskilled workers to a
productive, semfi-skilled status In zany
fadustries. Rather, professional labor and
manpowar developzent will require loag-tern
educational efforts aad opportunities to gain
practfcal experfeace. Developing countries
would be prudear to offer lnceatives to
professicnal expatriates, aad initiate the
leagthy trafaing for future cadres of
indigeaocus professionals.

Uprradiag Exfstiay Capability,

o In pronotiang f{ndigenous fndustries, a
logical place to begia is to upgrade
existing capability, however rudimentary.
In construction, the faformal sector 1is
primarily respoasible for erecting housing
for the vast wajority of the population in
developing countries. The flexibility of
the sector, its use of unskilled labor and
{adigenous materials, and (ts demoastrated
ability to satisfy the needs of the
population where the iaformal sector has
fatled, suggest that the sector holds real
poteatial for bridgiag the gap between
real need for and the supply of
construction in developing countries.

Yet, little {s known about {ts
ocrganization aad operatfons. A better
understanding of i{ts role and ways ia
which {ts output might be upgraded and
integrated {nto natlonal planning and
development are needed.,
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5)

6)

Issue 2:

o To ueet the chelleuge of developing
capital goods industries ia the pmallent
~ 3 (R

least doveloped countries, epecial
atteatfon night be accordad to repalr
gshoons. By first traianing laborers skilled
in repriring fmported capital poods may
grow domestie manufacture of replacement
parts, which ia turn may forr the embryo
of a machinery and equipment Industry. As
a first step, when fmporting capital
goods, thelr characteristics should be
carefully examined for this kiad of

poteatial.

State Promotfon,

States caa use their coasiderable ifavolvement
{n the economy to the advaantage of fosteriag
tudigenous filrms. In coastruction, in its
role as regulator, the goverament of a
developiag couatry should establish policies
and procedures for making adiustments to

* bufldiag codes, staandards, and regulatioas so
they reflect conditions and resources which
ex!{st in the country; aad, ia {ts role as
client, the goverament should develop and use
coatract clauses and other coatractiag methods
which efther require, or provide for
prefereatfal treatmeat of, the usec of domestic
materials aand products.

Regtonal Cooperatfon.

To factlitate the growth of Iindigenous
building materfals {adustries, developing
countries should standardize requiremeats and
codes for bulldiag materials, which would
permit the expcrtiag of these materials to
each other, thereby expanding the market bas
for these products, as well as increasing
trade amoag developing countries.

The Need for Productivity and Techaological Flexibillity -

A Case for Small-Scale Industry

The emergent pattera of constraints on industrializatioa in

developing countries suggests a strong need for resource productivity

and technologfcal flexibility. In the current context of scarcity of

resources for development, total factor productivity, and not merely the
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wore cunwonly measured labor preductivity, assumes paranount {mportaace.
The optimal use of all factors of preduction aad the achievenent of
maxioun efffcliency, while not a sufficient, is a necessary step ia
revitalicniag Lndugtrialization {n the Third Development Decade.
Attataing efficiency, in tura, is fmpossible without the techaological
flexibliity which peromits effective adjustmeats to be made during the
production process for any aumber of reasons, such as changes fa the
quality and prices of avallable materials and other inpats. A
resolution o% this fssue can be sought ia dowascaling fadustrial
production.

Small-scale fadustry can amelforate many obstacles to
fadustrfalization through its ability to nake use of techaologically
flexible production wmethods. In aa era of rapidly chaagiag technology,
swall plants may therefore afford the best opportualty to renain
competitiv;. Computer assisted manufacturing, coning iato iacreasiag
use ia developed countries, enables a far wider variety of final product
desf{gn than would a comparable investmeat in fixed machfaery. Thus,
reprogranmable machines with a capactity to limit productioa ruas and
panufacture several differeat products may offer a solutifoa to th;
‘long—standing problem of limited market tases {a the less developed
countries, both in those with small populatioas aad in those where low
per capita income levels restrict the coasumer market. Arguments
against the fatroduction of automation because of a "labor-saving blas”
can easily be dispelled; computer assisted manufacturing would not
reduce existiag jobs (as perhaps it might ia advaaced iandustrial
countries), but rather the nced for highly skilled labor which is in
short supply in key industries such as capital goods, and which thereby

poses a serious constraint on production. In fact, from the point of
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vicw of the oatire cconony, automated production can be highly efficient
{n 1ts use of labor: the saviags resultiny from lower operating costs
could ta prianciple te relavested elsewhere, such as 1a coastruction,
which is highly Inﬂor absorptive and which accordingly would create jobs
for the reservior of uaskflled and semi-skilled workers. Moreover, the
fadustries in which the developed <ountries are fatrodeciag computer
assisted manufacturing are precisely those fa which developing countries
had buflt up comparative advantage {a receat years. Thus thelr
competitive édge would be threatened if they were to become locked iato
techaologies which are fast becoming obsnlete.

Small-scale {ndustry also enhances capital productivity and reduces
the need for capital favestceat. The uaderutilizatioa of capecity in ,
large-scale, wodern fadustrial opratioas has diminished Lheir-capiCal
productivity and offset the saviags which (large) scal. econonies were
once belie;ed to aet. The operatfoa of small plaats aear full capacity
lesseas this waste of preclous caplital resources. They also alleviate
the coastraiat of favestment capital shortages in at least two ways.
First, because the gestatioa period is low for a smaller plant, the
potential for quick returas oa capital i{avestment is greater, This
could conceivably eahance the williagness of eatrepreneurs and banks to
fnvest in this type of manufacturiag operatioa, and may even opea up new
sources of finaacing previously uasuitable because of the prohibitive
length of repaymeat terms. Secoadly, because financing .costs are
substantifally reduced, investment opportunities will be accessible to
small entrepreneurs. Thus the total capital and eatrepreaeurial pools
available to indigencus industries may be augmented. Small fadustries

also have the {wmportant effect of breeding indigenous entrepreaneurial

talent.
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faother sipni{ficant wcans by which small scale plaats caheance total
factor productivity is by maklng mazinun use of locally avatlable
resources and encrgy, both of which represeat serious coastralats cn
tndustrializatfon in those maay developlag cocuntrics whose ability to
foport has been severely curtatled in recent years. Finally, they may
also coatribute to propelliag {ndustrialization by reducing the market
basc necessary to sustain a profitable manufacturiag opetatlon, which
carries with.it the secondary berefit of easing the conétrain: on
traasport costs which is especlally valuable to iadustries with low
value/welight ratios such as building materfals., The scaliag dowa of
plant size would enable the 1astallation of building materials
{adustries ta rural areas which would remove the loag-standiag l
difficulty of locating manufact;ring operatioas at a reasonable distance I
from both ;he sources of their raw materfals and their congumer narkets,
The following priority areas should be explored to promote small-
scale industry:

1) Reorgaalzing Production.

o . The butlding materials industzy already
boasts many viable manufacturiasy processes
for small scale plants. From direct
reduction methods in steel-makiag to
vertical kilas for firing cement, cost-
effective production technologies have
alrecady been developed which represent
dramatic {cprovemeats over earlier,
artisan-type operations. Plans should be
forrmulated to step up the fnstallation of
these kinds of industries, while research
coatinues f{n ways to refine these methods
and discover new ones.

o Construction, like manufacturiag {adustry,
can benefit from down-scaling operatlion.
Even constructioa activities face
increasing costs per unit of volume undert
coaditions of increasing size, as 12 high-
rise buildings, and strain, as in civil
works. Breaking down coastructlon jobs
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fato smaller componenl parts nay
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facilitate the eatry of wore domest
constructicna filrms, which would not have
the capacity to undertake, for exanple,
major fafrastructural works now haadled
cost often by foreizn contractors. In the
near future, a reorganlzatica of
production could result fa the upprading
of many firms i{a the i{aformal sector,
which as we have already seccen perform the
bulk of resideatial bufldiag in developing
countries at this time,

Subcoatracting, appareatly a staadard,
practice fa devcleped countries, uight be
encourasged as a source of demand for the
products of small fadustrial plants.
Magmoth public sector firms amight be
encouraged to subcontract operations to
private small and medfua fadustries. This
would 2lsc discourage heavy capital
{avestgent.

Because small plaants are aormally core
labor-iatensive thaa their large scale
counterparts, labor-based production
wmethods should be encouraged wherever they
are feasible aad competitive with capital-
fateasive manufacturiag technlques.
Labor-inteasive methods save capfital,
often in short supply, and obviate the
aeed to fmport sophisticated equipment.
They also benefit the development of the
local coastructioa f{adustries and certain
support industries such as the manufacture
of tools, simple equipment, and indigenous
construction materials. Most importaatly,
labor-based productioa enhances
technological flexibility: labor can be
redeployed far more easily than capiczl
equipnent,

2) Makiang Pesources Avallable.

o
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Increasiag the capital available to small
firms !s the best begianing for
facilitating their growth and potential
contribution to development. Yet,
docunented difficulties which small
construction firms and those in other
gectors have had with the commercial
banking systems in several countries
sugrests that to truly make financing
accessible to worthy borrowers, soune
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3)

4)
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ralization cof baakiny services cay
ba deusfrakle, Alun, qualitied
represeatativen of fadustry could be
fnvited to participate ia banxiay

decisions,

o tach needs to be done 1a the area of human
rescurces. New f{deas for labor training
prograus should be plvea a chance, given
the high fatlure rate of many attempted to
date. Some form of apprenticeship in
small firms could be oune fruitful aveaue
for further study.

Reformineg Repgulatory and Fiscal bFollcles.

A review of existiag legislation {a many
developing countrles would likely tura up
evidence that bureaucratic requiremeats and
tax systems may contaln serious aad systematic
diseaceatives to growth for small industry.

As a start in traanslating these into positive
i{aducenents to growth, the scope of
bureaucratic faterventioa fa the life of small
{adustry could be aarrowed, aad tax systems
could be reformed to create faceatives for
erxpaasion.

Protectine YNasceat Swall-Scale Tadustroy.

Iaceatives alone are often not eaoush CO
taduce i{avestzent ia a competitive world
market. In order to create the kiad of secure
climate for growth ia which private iavestors
will come forward, states aced to afford some’
degree of protection to nasceat small scale
f{ndustrial plants. Import tariffs, quotas, or
other mechanisms may be employed to provide a
protective shield behind which new aad aewly
expanding small firms could grow. Other
positive measures nmight be adopted to
similarly protect small firams against thelr
larger, firmly eatrenched, demestic
competitors. Ideally, these measures should
be temporary and adopted for pre-fixed terms
to avoid subsidiziag (nefficlency by
eliminating competition altogether.
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Isovs 3 Possarces {or Industrialization

Vital to the success of the strategies for fadustrialization and the
development of fadiyescus capability elaborated in this paper is the
uppradiog of the quality and assurlug the flow of the recources needed
ta the maaufrcturiaz and coastruction operatfcas belag prowoted. As
briefly allud.d to above {a the recoameadatioas {or issue 2, the two
mare proaiaeni resources aceded are capital aad labor, The shortage of

.
adequately trafaed labor has coastituted a long-standing coastraint on

the developrent of coastructfon and capital goods industries fin

couatrirs, Traditlonal tralaning methods and

(o]
-3
(%
<
D

trializing
fastitutions have aot made significant progress ia resolviay the aeed
for an i{acreased supply of skilled and qualified maapower at several
levels iacluding managerent and supervisory personael and skilled and
semi-skil]ed labor, nor are there any sigas of any near term break-
throughs.

The reduction of capital iavestmeat brought oa by the curreat glebal
economic'coﬁtoxt threatens to strangle econonic growth., There £{s an
urgent need to develop new mechanisms for assurfing a regulat flow of
capital to developiag countries with which they can plan an orderly
importation of capital goods, which will still be required even (f
optimistic targets for domestic manufacturing are fulfilled.
Institutional{zing a system for channelling this type of assistance to
developing couantries, rvather than the current lurching from crisis to
crisis, 1s in the obvious interest of all parties iavolved.

All actors in the development process have an lmportant role to play

.

in easing this critical constraint. The following paths are suggested:
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the part of the developed
coun 'xi(b of t‘" real recource aszeds of the
poorer coeatrics, especially for capital.,
Varfcus proyogals offercd receatly f{a wany
forvms to deal with some pressing
fatevnational ffaanclal fesues should be
erxplored Lf stability is to be achieved in the
{aternational conetary situation. OCae
recommendatina Is for an Iaternatfonsl BDaak
for Industrial Developmeat. The problems
confroatiag developling countries 1a
revitalizing fndustrialization stemming from

-
-

rescurce shortaves are forcidable.
Interanatlonal cooperatioa fs the beginaing of
the solution.

2)  Nationally, developing countries should look
S(f‘OJbl) tato ways ia which they might

develop better their owa capital marxets. The
potentfal for new financlal iastruments,
regional development banks, and other

- mechanisms to make capital available to public
and private sector {adustry should te
researched and evaluated. Moreover, soue
means must be devised for upgradlng the skill
levels of the lzbor force for the next phase
of industrialization.

3)  Goverameats of developing countrles should
also encourage the pu:tzcipa:-on of local
cowruﬁ ties in industrializatioa. The
Tocation of small scale building paterial
{ndustries in rural areas, for lastance, would
go far toward achleviag the balaanced spatial
development needed to expand warkets aad re— )
igaite fndustrialization.

Issue &: The keed for Collaboration Amoag Develoning Countries

Economic cooperation among developlng couatries has been advocated
by the iateraatfonal community siace the first calls for a New
Interaational Economic Order. Expandiag bilateral and multilateral
agrcemeats amoay developing couatries assumes greater urgency today than
ever before. Constralnts {cposed on fndustrialization by receant

reductions in trade and diminishing capital flows to the less developed

countries cannot be overcome with ind{gcnous resources alone. Wider .
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ccononte and techafcal cooperatfona amoapst developiong countries can
etreteh the scarce resources of developing couatrices wvhich in wost casces
{s i{nsufficifent to supplant the capital and markets of developed
econoulies., Morcveer, for the teas of small and medium sized countries
with primarily agriculturally-based ecoaoales who have oaly the most
rudimentary coastruction Industries aad oftea ao capital goods industry
whatsocver, collaboratfon with thelr aeighbors, both large aad small, is
perhaps the @ost promisiayg avenue to advaace the cause ;f their
fraustrialization $a the near future.

To promote such cooperation, the following five strateglc areas are
recocneaded specifically for further exploratioa.

1) - Promotiag Trade Among Develooiagz Countries,

Promoting trade amony developiag couatrles is
fmportant in addressiag several challenges
facting developing countries today with
significaat fmplicatioas for

fadustrialization., First, fledgling
{adustries ia developing couatries are uaable
to weather the economic slowdowas that thelr
firmly established counterparts caa in the
advanced f{adustrial economies. Orgaafziag new
tradiag networks among developing countries
could help to iasulate poor natloas from the”~
business cycles which are today crippling
industrialization efforts. Secondly, markets
in developed economfes have receatly
coatracted, thereby depressing badly needed
export earnings which fn tura coastricts the
ability to import critical faputs such as
capital equipment. Increased trade within the
developing world would coansolidate export
markets for developing countries., Third,
trade among developinag countries would expand
the market base for those industries
previously constrained by too few domestic
consuners. This would have the effect of both
enhancing the viability of these industries
and improving upon curreat export levels.
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3)

4)

Dovolantar Co-nlewentnry Tadustrial Bases,
__.,L..—-—' A -

Given the difficulties for all developiag
countrics but enpecially thie smallest and
poorest to establish {ndustries in all liaes
ascesasary to service even one nalor fudustry,
guch as capital goods, a seasible strategy
which is already betfay put ia practice in
Southeast Asia and oa the ladfan Sub-Contineat
is one which plaas for conplementary
fadustrial baces on a sub-regional level.

That is, aeighboring couatries undertake
distinct iadustries on a noa-competitive basis
which assures a pattern of a complemantar&
grouth of iandustries consistent with the
aatural factor eadowmeats of each nation.
Differiag from earlier formulations of
‘comparative advantage' which served to
reiatorce the existiag iaternatfonal divisioa
of labor, such a stragegy fosters the
conditicas uader which many developing

can enter the club of manufacturers

countries
tal goods aad building materials.

of capl

c
Coareration Amony Developing Countries.,

Some orderly exchange of information,
especially of technological and eaglaecering
kaow-how, s crucisl to achieving the goal of
collective self-reliance. The learaing
experiences of developiag countrles should be
pooled i{a order to eliminate the veed for each
couatry to discover ancw the successes and
fatlures of nove. 1deas aad the ways ia which
they were inplemented. Negotiations with
developed countries for the transfer of
technology, experieaces with national
planning, and i{ndigenous engilacering designs
are but a few examples of the wide gamut of
{tems which could be facluded oa an ajenda for

collaboration.

Rejional Rescarch aand Development Centers.

To facilitate the use of iadigenous resources
and energy In an attempt to revitalize
{ndustrialtzation, regfonal research and
developuent ceaters are recommended, The
{ntroduction of laterfte soll {a West Africa
or husk and bamboo {n several Aslan countries
as building materlals depends fundamentally oa
research, ervperimental programs, and
promotional efforts, all of which could be
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conducted fn these centuers. Similar testing
could be pursued for capital goods appropriate
for gmall-scale agrieulture or laber—-inteasive
construction, which are unlikely to te
developed in the {ndustrialized couatries
viwre there exists no deraind for these
products.

Regional Financial Markets.

wWhile iavestment capltal is obviously scarce
13 the developing world, it is nonetheless
worthwhile to coasider the establishmeat of
regional ftaancial markets., These could be
patteraed after the Arab Developmeat Fuad;
pmininally, even Lf they were to play a small
role ia iadustrialization tnitially, with such
an fafrastructure fa place an lmportaat basis
would be latd upon which future growth might

proceed.
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