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FPEERACH

The secretariat of the Lconamic Comission for ‘AMfrica initiated, in 1973, a
vroyrame for the develoyment of the buildins materials and construction industries
in Africa. Tie nrinary otjectivp of tie prosramme is to assist the African coimtries
to achieve an incren 3ine denree of self"suE£1c1nncy in thede industries speedily,

One of the major activities of thre repional ;rosrame concerns seeking ways and means
of encouracing the wractical sharing of experiences in the Wroduction snd utilization of
essential huildine materials between African snecialists and their counterrarts from
d eveloniny countries of other repions. It was . in this connexion that in 1981 FCA
orranized, in collatoration with the Sovernment of India, two tr ininm nrosrarmes for
African experts on the twilding materials and conatructlon industries drawn free
sixteen countries.

This document conts@na the findings of the freininc prorrames, ¥iick included
study tours, in-plant trainings and a,tecnnlcal vorlsion, and also discusses tie-relevance
of Indian exmeriences in the field of huildine natcrlils apd construction to tie situation
in ffrican countries. The document is bheins pJ?lls.eB ty FCA wit! the nrimary otjective
¢f informins tiie novermmenis of memier States of the Comission abont the arosress that
India “as wmale in solving some of the major nrotlems ‘9CPH Ly the tuilding raterials an
construction industries in that comtry. It is tie:hcee of DA that coverments weald
draw valuable lessons from tiwse exreriences in lannlnﬁ suitable nrcerames and,
srojects that will promote tie achievement of m1v-;uf£1c1ency in the tuilding materials
and construction industries, bhotli at the national and recimnl levels,

T2 secretariat of ECA wishes to exnress its annreciation to the Govermment of
India for its Financial and technical support vhiich made it possible te orsanize th
training prosrarves in India for the African exverts.
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ARPREVIATIONS -

Indian orpanizations

conl
CRI
CPHD
ceIn

™A
FRI
HPL
HUDCO

IPIRT

KVIC
NBCC
NEO

NG

SERC

: Natlonal Ruildings Organization

Central Puilding Research Institute

Cement “esearc“ Institute of Indl’—l

Central Fublic "’or1 1)e*1artment

Council of F—”-c1ent1flc and 1ng1ustr1a1 Pesearch

.Delhi Develomment Authority

Forest Pesearch Institute
Hindustan Prefat Limited
Fousing and Urban Develorment Corporation

Indian Plywood Industries Research Institute

Khadi and Village Industries Commission

~ National Buildings Construction Corporation

.‘.‘/.

Nat1 onal Desearc: JJevelom'ent Cornoratlon

Structural Engineering Research Centre

International organizations

INECA
OAL!
UrICHS
1MDP
ek
UNIDO

United Mations Fcoromic Comission for Africa
Organization of African Unity

United Mations Centre for fman Settlements
United Nations Development Programme

inited Hations Enviromment Programme

United Wations Industrial Develooment Organization
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INTRODUCTION o oiti

The Gaverrments of the States memiers of the United #ations Econamic Cormission
for Africa have for long been concerned about the hich cost -of construction in their

. countries which, in part, has had a negative irpact on their ability to implement

’

-

nlamned programmes for the construction of civil engineering structures, administrative
buildings, housing schemes, schools, clinics and other -social buildings. Convinced that
African countries have the potential to minimize the rising cost of con truction and .-
control its rate of growth through a mo e concerted and rational use of indigenous ‘human
and natural resources, various meetings and conferences of ECA organs have, in the past,
adopted many Tesolittions and recormendations on the need for improvement-in the: . . «. .
construction and tuilding materials industries sector and urged the secretariat -of .

ECA to initiate a dévelopment prorramme, in .collaboration vith the appropriate United:
Nations bodies,. with the aim of assisting African countries to achieve self-sufficiency
in the sector by the year 2000. This concern was reiterated ty the Economic Summit

of the Ieads of State and Government, of the member countries of the OAU held in Lagos:®
in April 1989. o

. .In accordance with the above directives, ECA, in consultation with the United

'ﬂ%tihnS'Industrial Develomment Organization (UINIDC), the United Mations Envirorment .

Prograrme (UNEP) and the Organization of African Unity prerared an inteprated
develghment prograrme for the building materials and con truction industries sector.
which began to he implemented in 1978, In the implementation of the procramme, four
major areas which.c rrespond to priorities. identified by the experts of African
countries at meetings organized by ECA have been emphasized. These areas are:
government policies and organizational support; production of building materials and
the develomment of related raw materials and other inputs; research and technolopy

. development including information services; and construction services development and

management.

Attention has also been directed at the benefits that could be derived fram TCDC 1/
activities with respect to the enhancement of the achievement of the desired goal of
self :sufficiency in the building materials and construction industries sector as early
as possible. Thus efforts have been marle .to encourage the practical sharing of
experience between African experts and their-counterparts from developing countries of
other regions in the production of essentialybuilding materials and their utilization
in construction, as well as the general promotion of the develomment of the sector.

It is worth noting in this context that some developing countries in other regions that
have exverienced difficulties similar to those being Faced by. African countries in this
sector have succedded in adopting new policies and innovative stratesies for the
decentralization and diversification of tuilding materials production, organization and
development of inexpensive techholocies and the rational use of manpover. This. is true,
for example, of the design, establisiment and operation of large, medium and small-
scale building materials units tailored to the needs in particular local situations.

[
FFETENN

1/ TCDC: Technical-Co-operation among Neveloping Countries

N
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It is also true of tie various institutional machineries set up to organize the
required activities in a co-ordinated manner.

-Within the framework of the alkove considerations, ECA, in collaboration with
the Government of India, organized a study tour followed by a technical workshop in
India for a team of 12 Africen experts on the building materials and construction
industries dravn from Burundi, Congo, Cthiopia, Ghana, Guinea, iladagascar, ngerla,
Sudan, Tunisia, the United Pepublic of Cameroon and t?e United Republic of Tanzania,
during the period 30 April to 15 June 19381. The purvose of the nrogramme Was-to
provide an opportunity for the experts, vho were mainly higli-level technicians  from
the ministries of nlanning, 1nduutry, viorks, housin~, and also from research and
promotional orfanizations, to acguire a ulrat-hand experience of, and to familiarize . |
themselves with the progress that India had made in the huilding materials and'
constructlon industries sector by making use of all kinds of resources availablé
locally. .The'jrograme was also desirned to assist the experts in identifying spec1f1c
ways in which: AMrican countries could tale advantage of the experiences of India,
giving.due attention to-the specific nature of available resources and needs in’ o
individual countries, o

An in-plant training programme vas also o: ganlzed fram 21 October to 27 Hovember 1981
for a second. team of & African experts from Angola, Central African Republic, the Fambla
the Ivory Coast, Toro and the United Republic of Tanzania vhe were ﬂalnly techn1c1ans
involved dlrectly in the production of bu11d1np materials and‘with tuilding constructlon
activities. The nurhose of this activity was to. enable the expérts to study, in detail,
specific aspects of the luilding industry in India and to gain additional experience
which could be useful in promoting the adoption of nroductlon systems and technologles
that: are. appronrlate to conditions in their countrleq

Thls document ‘gives a synthesis of the flndlngs of the study tour and workshon
as well as the in-plant training programe, based on the report of the workshop 2/ and
the experiences pained Ly the African experts whoe participated in thes training prograTmes
as spelt out in tre reports they submitted to ECA at the end of ‘their prograrmes. Arainst
the backwroune of the existing situation in many African countries reparding the building
materlals and construction industries and the efforts that are Leing made at both the
national and regional levels tc bring about improvemen:s, the document h]ph11ahts the
progress- that has ‘heen made in India towards achieving sel‘-suFf1C1ency in various
aspects of the building 1ndustry The relevance of the Ind1an experlences to the
51tuat10n An African countries is then discussed. a

The document also gives recommendatlons on actions that need to be taken at the
naticnal and regional levels as a follow-up, to the above training programes in order
that the full beneflts of the Droprammes could be reallzed in the countrles of the
African region. . .

Finally;?thevdocument hichlipghts the role of'the Fconomic Comission 'for Africa
and other United Mations organizations in promoting co-operation hbetween African
countries and India in the field of building materials and construction.

This document is belng published by ECA with the prlmary ob]ectlve of 1nforn1ng
the Governments of member States of the Comission about some of the progress that
India has made in solving the prollems facing the building materials and construction
industries in that crumtry, with the hope that it will stimulate the Governments to
~ examine India's experiences more closely to detemine their apnlicability to the ‘countries
of the African region.

2/ Report on workshop on the development of the building materials and construction
industries in Africa based on Indian experiences, ST/ECA/HUS/3, October 1231,




E/ECA/HUS/19
Page 3

SUBIARY

The success achieved so far by India in tie field of tuilding materials and
construction stems, in vart, from the considerable importance that the Government of .
India attaches to science and technology as an instrument for achieving self-reliance
in the different facets of national economic and social develonment. The development
and apolication of small to medium-scale, non-capital intensive teclnologies that
conform to the nrevailing socio-econamic and technical conditions and res ond to the
Coverment's policy for decentralization and disversal of industries into rural and
backward areas has received emphasis in the mpast.

Institutional support

The Goverrment of India has set up various institutional mechanisms in pursuit of’
the objectives of its policies with regard to the development of tuilding materials and
construction indu-tries. These include institutions that carry out research, establish
vilot plants and projects for demcnstrating the research findings, and assist in the
camercial application of research findines; institutions engaged in the transfer
of technology from research and develcpment. institutions to notential users in industryy
and institutions that provide finance for setting up building materials plants and for
implenenting housing and urban develomment programmes. The fovernment has also pramoted
the formation of huilding materials manufacturers associations which vrovide the
manufacturers an organized forum for dealing with, and finding solutions to the
prohlems faced by the industry. - -

Production of building materials

Tae high priority accoxded to the local:production of building materials from
available raw material resources has. underpinned the success achieved in reducing
shortages in tihe supply of building-materials-for building »rojects in India, In addition
to upgrading cenventional materials like cement, clay briclk, steel and timber, and
developing tecinicues for their efficient use in construction, offorts have also been
made to promote the development of other types of buildinrs materials which could sérve,
in some cases, as partial or complete substitutes for the conventional materials. Tor
example,_the‘production of lime, wozzolana, rice-husk ash masonry cement (from lime
and rice-hus) ash), oressed stalilized soil .bricks, clay roofing tiles, asnhaltic
roofin; sheets, and other materials based on industrial and agricultural wastes, has
received increasing attention. '

India has also m-de advances in the development, locally, of suitable technologies
and also in the manufacture of maciines,:equipment and tools, for the production of
building materials used by the building -industry. For example, technologies have been
develored for the production!of‘burnt-hrick;.1ime,.1ime—pozzolana, rice-husk ash ‘
masonry cement, ordinary portland cement (in mini-cement plants), Stone-ware pires, etc.

Research and technology develorment

The existence of local capabilities for developing suitable technologies for use in
the tuildin- materials and construction sector is necessary for achievin~t the desirec
growth in this sector. The Council "of gcientific and Industrial Research (CSIR) which
plays an important role in the formulation of national research policies in India, has
th Prime Minister as its President. Research and develorment nrorrammes’ therefore enjoy
tae full sunport of top Government solicy wakers. The autonory given to public research
institutions in their operations and the level of resources put at t eir disposal have
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helned ereatly in enhancing their effectiveness. The building materials manufacturing
industry itself also assists in the provision of financial resources for the develojment
of research capabilities in India, The Cement Research Institute of India (CRI) at
Rallabgarh and the Indian Plywood Tndustries Research Institute {IPIRI) at Pangalore are.
examples of co-onerative financing of research institutions by the Govermment, the
industry and the Council of Scientific and Industrial Research. ' :

The National Research Develomment Corporation (MRDC) ensures the co-ordinated follow-
up of the research and develormont work carried out by national research institutes in
the field of science and technolegy, and hel»s to achieve the speedy anplication of newly
developed processes and teclhnicues in pilot trials or comercial ventures. HMRDC, among
other activities, sets up demonstration projects, sametimes in collaboration with
financial institutions, service organizations, voluntary organizations and others
interested in the promotion of -indigenous technologies. '

The National Puildings Organization (NRO), which is under the !inistry of Works
and lousing, deals with the specific rrotlems of housing and related matters. It
ensurés the transfer of technology and research findings frow the research institutes
to the building materials and construction sector with.a view to achieving cost
reduction in housing and building. .The activities undertzken by NEC include erection
of demonstration houses, setting up of pilét/demonstration nlants for building materials
production, organization of training courses, seminars, symposia, exhibitions and :
film shows,

Construction services ' ;

R !
i

In the field of development and'management of constructicn services also, India has
made substantial progress. Almost all construction projects are undertaken by local.
construction companies hoth in the public and private sectors. The Central Public Morks
Department (CP'D), which is the Central Government department responsible for the
implementation of all its construction projects, undertales the planning, design and
engagement of contractors for the execution of such projects. ‘

The National Buildings Construction Corporation (MBCC) 1s entrusted with the
execution of public constructions. It surervises projects on behalf of clients, ,
provides .consultancy services in manpower planning, aualit» control and technical auditing
of construction works, and undertakes turn-key services including project plamning,
desisn and implementation. It also promotes the strencthenint of the capabilities of
indigenous construction companies. :

The Housing and Urban Develomment Corporaticn (BULCC), = financing institution set
up by the Goverrment of India, assists with finance for the execution of some construction
projects. For example, it grants loans to State Housing Boards for the construction of
housing estates. This helps not only in providing houses for various income earners,
but also provides opportunities for sane building contractors to increase their wealth
of experience in project execution. . : '

Relevance, of Indian experiences to African countries

, India has achieved significant successes in containing the problems faced by the
‘huilding construction industry. This has been the result of various measures talken by
the Government pertaining to the different phases of the building process, from the
production of buildéng materials through to the management of building construction
services. Apvropriate support institutions have also been created. '
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The philosophy upon which the building materials and construction industries
in India have been develoned, that is, maximum dependence on, and utilization of lecally
available resources;iis .akin to the philosophy of self-reliance embodied-in the Lagos
Plan of Action, which is the blueprint for Africa's economic and social.development.
during the next twenty years. Besides, India shares many common characteristics with
the majority of countries.in ‘the Afrlcan region. They are all developlnﬂ countries
striving to improve the existing economic and: social conditions with limited -financial
Tesources; they have, in general, a large wunskilled labour force and possess abundant raw
material reSGUrces that could be exploited for tuilding materials production. The
experience gained by India could ti erefore provide a useful input- into the efforts
of African. Governments to achieve improvements in the building materials and con truction
industries.: :

: Theﬂapplication of the experiences of India in African countries should be
considered - in the light of the specific conditionsprevailing in those countries to
ensure that maximum benefit is derived from the technologies that are transferred to
the countries. For example, the labour intensive techniques that have been used
successfully in India to produce the btulk of such materials as burnt bricks, clay
roofing tiles and lime would have to be studied further to arrive at su1table labour-
capital ratios, since labour costs in the majority of African countries are higher than
those Dertalnlng in India.

The promotional measures that have been adopted in India for : increasing the production
and use of indigenous building materials should all engage the attention of African
goverments, These include, the establishment of pilot and demonstration projects,
provi ion of incentives to bulldlng materials producers tlhrough the supply of
essential inputs (like coal), assistance in the mobilization of finance for setting
up building materials plants, research and technological back-un services, organization
of educational and training courses, formulation and application of appropriate
building materials standards, as well as tuilding regulations, etc.

African Governments need to give renewed attention to the develomment of an
effective, locally-relevant research and development tase., The co-ordination of
scientific and technological research at the national level, and the promotion of the
adoption of newly developed processes and techniques through institutions like the
Council of Scientific and Industrial Research, the National Research Development
Corporation and the National Buildings Organization of India should be accorded
priority. African Governments should also explore the possibilities of encouraging
the industrial sector itself to assist in financing researcl: and develomment activities
and also in making use of the research findings.

Building and building materials research institutes in Africa should establish
channels of information exchange with their counterparts in India. This will assist
in determining which processes or teclmiques developed in India could be applied.
directly and those that could be adopted with suitable modifications for application
in individual countries of the African region. : .

Follow-up actions

The African experts who participated in the training programmes organized in India
in 1981 by the Economic Commission for Africa called upon the secretariat of the
Cammission to take the necessafy measures to ensure that the experiences gained by them
were disseminated widely in the African countries through the organization of
regional/subregional/national seminars and also through the publication of technical
documents. ECA was also called upon to organize similar training programmes in African
countries and also in countries outside the African region.
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Anotner nract1ca1 follnw-un action vhich ECA was called upon by the ‘African experts
to wundertake is the establishment of rilot- cun—dvronbt“at1qn plants, in collaboration
with interested African countries, for the production of materials, for example, lime,
lime-pozzolana, cement (dn small- scale) and roofing. sheefs fron aorlcultural wastes
based on simple:technologies developed in India,

The African Goverrments themselves should ensure that maximum use is made at the
national level, of the opportunities for making greater use of indigenous resources for
improving the condltlon and performance of tie building materials and construction sector
that have been brought into focus by the training programmes organized by ECA-in India.
They should, inter alia, seek avenues for establlshlnﬂ onerational linkages with India
and other developlng countries and international organizations with a view to developing

bilateral and multilateral technlcal co Oherat1on in the field of building materials
and constructlon inductries.
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I.  THE BUILDING MATERIALS AND CONSTRUCTION INDUSTRIES IN AFRICA

1. IExisting situation

The building materials and construction industries constitute an important factor
of national-economic growth because of their linkages with a number of national social
and economic activities - more specifically humar settlements - and their potential for
employment generation on a massive scale. Although these industries are of primary
Importance to the ‘development of Africa, their performance and growth have not matched
the needs in the countries of the region. '

The building materials industry, in general, produces a limited ‘range of materials
at such a high price that the majority of the population is unable to afford them. It
has not been able to meet all the needs of the construction industry and, in general,
suffers fram the following constraints: dependence on imported raw materials; use
of inappropriate technology: “inability to improve and camercialize traditional building
materials; and low capacity utilization. 3/ The majority of the existing building materials
plants have cbsolete machinery and equipment and face difficulties in obtaining spare
parts’ to undertaie tie necessary maintenance and repairs. The concentration of plants
in a few locations coupled with poor ‘transportation networks sometimes leads to acute
shortages of .essential building materials in some parts of the countries. At the
subrepional level, there is an unbalanced pattern of production and consumption. Intra-
African trade is so limited that even those commodities that African countries have
traditionally ‘experted, such as wood, do not get_tb other African nations.

‘The construction industry which, next to agriculture is the most important sector
of economic activities in Africa, is affected by: ~heavy dependence on foreign
contractors; lack of skilled manpower; shortage of capital and equipment; irregular
supply of building materials; and use of inappropriate technologies. A basic drawback
vhich prevailsialso in the construction industry is the gencral lack of efficient
managers with capacity to plan and organize site ocperations. This situation exacerbates
the deficiencies regarding building materizls, labour and equipment. Lack of
co-ordinated planning of construction programmes at the naticnal level prevents any
realistic organization of the producticn and/or importation of essential building
materials which, in turn, affects the smooth execution of construction projects,

Construction activities in most African countries, by concentrating in urban
centres, neglect the needs in the rural areas. The urban sector receives the main
attention of the authorities with the result that the improvement of building materials
and techniques as a means of upgrading the socio-economic conditions * in the rural
areas 1s not given the required emphasis,

The prevailing administrative procedures in most African countries also constitute
a bottleneck to the development of the local building materials industry. Many existing
building codes, for example, lay emphasis on the use of cement and cement-based products
and prohibit the use of materials like alternative binders, burnt bricks, soil-cement,
secondary species of wood and others whose utilization the countries are now taking

measures to promote. '

*

37 "Building materials and construction industries development prograrme
E/CN.14/1US/29, September 19782
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2,  Prospects for the development of the industries

African countries are not poor in natural resources which, when developed using
technologies appropriate to local conditions, would help greatly to resolve the present
dilemma facing the construction industry on account of shortage of essential building
materials. Even though the raw materials and other factor inputs are not evenly N
distributed in the various cauntries of the region, it is clear that within the
~ framework of the princinle of collective self reliance which has been embraced by the

Governments, the problems of the building materials industry could be solved through a
unified approach covering not only national potentials but the options open at the
subregional level to groups of countries prepared to undertake joint actions on specific
aspects of development. '

Since geological prospecting and mineral research have in the past emphasized
knowledge of ‘the materials highly prized on the international market,.the natural :
resources required for the building materials industry are often poorly known: Various,
AMfrican countries possess large quantities of clay, limestone, dolomite, pozzolana,
gypsum, timber, other agricultural materials and wastes, industrial wastes, and other -
raw matérials but in some countries comprehensive information on the quantity, cuality
and potential useage of:the materials is not available. The generation of this vital
information is an ‘important step in efforts aimed at increasing the lccal production
of building materials based on an optimum utilization of indigenous resources.

The absence of adequate energy resources constitutes, in some African caumtries,
a real bottleneck for the development of local building materials production units.
Considerable benefit could however be derived from non-conventional energy Sources sucin
as sawnill wastes, forest thinning, agricultural wastes and peat through well-conceived
research programmes. Solar energy is yet another energy source ‘that could be exploited:
increasingly in the building materials industry. Its use for the controlled drying of.

sawn timber and clay products is very well developed in some countries outside the
African region. - ' . ‘

In the area of technology for building materials production, there are potentials
for the development and application of technologies that take account of the available
manpower, level of skills development and financial resources. The adoption of .
sophisticated imported technologies in the past has only led to uneconomical ventures
in many countries in the African region. The need to rediscover, improve, teach and |
use traditional .production methods which have lorig been neglected is now of utmost -
importance. - - : - : C

The dependence on foreign construction companies in the execution of construction .’
projects in Africa has not only been expensive, in temms of the outflow of hard earned
foreign exchange, but has also led to a neglect of local entrepreneurs whose capabilities
could be developed for the benefit of tle region. There is an emergénce in some of the-
countries of medium and large sized construction companies capable of undertaking a wide -
range of projects. Possibilities exist for encouraging partnerships between such companies
to bid for large scale projects which are now mostly undertaken by foreign-owned companies.
Programmes of assistance to indigenous contractors in the areas of finance, equipment and
machinery procurement, project organization and management implemented at the national
level would contribute significantly to an improvement of their performance.
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There is also scope for cost-reduction in construction through the adoption of
appropriate designs and techniques which would ensure the raticnal use of building
materials and construction 'skills that are locally available. It is well known, for+-
example, that up’ to about 40 per’ cerit of ordinary portland cement could be replaced
by asuitable pozzolana in mass concrete construction without affecting the final
strength properties. And this -could make available cement tnat could be used in .
constructions .where its: superlor strength properties are required. If programmes. for .
the increased, productlon of local materials are not matched by schemes for their
adoptlon in construction practice, the’ search for tho attainment of self sufficiency
in the constructlon sector w111 be greatly }amoered

In brief then, there ex1sts in the Afrlcan countries great sccpe for overcoming -
many of the current problems that confront the building materials and construction:-
industries, and limit - their effectiveness in meeting national and regional needs.
Development and pramotional support at the national, subregional and regional levels
is an essential prerequisite for the achlevement of the required’ improvements in' these
industries. : . :

-3.; Priority areas for the development of the 1ndustr1es

"The multi- faceted nature -of - the problems fac1ng the building materials and construction .
industries in Africa* requires -that-any programme geared to their systematic solution
shotild ‘be based on’ clearly defined  priorities. Following detailed studies of the
Wex1st1ng Situation, in the 1ndustr1es by ECA, the recommendations of African experts
and .the décisions .of.the Conference of Afrlcan Ministers of Industry and the Intergovern-
mental Reglonal Cormittee on Human Settlements, #our priority areas were defined
to constitute the basis of natiocnal, subregional and regiconal efforts for the development
of the building materials and con tructlanlndustrles towards the achlevement of self
suff1c1ency ..The. pr10r1ty areas are as follows:

(1) Government.p011c1es and organizational support;

(ii}' Productlon of bu11d1ng materials and-development of related raw materials .
: -".and other 1nputs,

(1111_ Research and technology development including information services;

j_{iv) Constrﬁét@on services and systems.

Government'béiiﬁies and organizational suﬁport

. - :

To establish.and sustain any viable industry, it is necessary, firstly, for
Governments to formulate a general policy concerning that industry. The fonmu}at}on
by African goveérnments of policies that will -promote, support and guide the building -
materials and construction industries is therefore necessary. Viable mechanisms,
including promotlonal institutions, for the implementation of these p011c1es should
be identified and 'set wup.

1
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Production of building materials and develonmert of related raw materlals and
other inputs ,

The constructlon of infrastructures such as roads kridges, alrports harbours and
dans as well as the ‘erection of administrative, communlty and residential buildings
contribute immensely to the econamic development of a country. As the construction
industry depends on the building materials industry, sustained shortages in building
materials restrict the development and operation of the construction industry and
eventually the econdnic development of the country. An adequately developed tuilding
materials industry is therefcre needed in each country to contribute to the economic
growth of the country. The emphasis should be on the rational and optimum utilization of
the resources that are available locally, giving due regard to the ability of the country
to cove adequately with the technologies that are enployed in the building materlals
industry. .

]

Research and técbnolbgy development - including information services

Establishment of research organizations and formulation of a research and

development programme, primarily, to identify the scientific, technological and econamic
bases for the industry and also to monitor progress-and cause innovations and savings to
be made are among the prerequisites for a viable indu try. Concernlng information disse-
mination, because of the’ general limited financial resources in the region, coupled with
the snnllarltles in, the problems for $tudy which make the experiences of African countries
relevant to others, it is absolutely necessary to exchange 1nformat10n and documentation
~on building research, particularly on Lu11d1np materials and construction. The relevance
‘of research and technoloclcal development including information dlssemlnatlon to a dynamlc
?and viable 1ndustry cannot be over emphasized. :

Construction services anu,systems Ny ' : . :

Successful implemsntation of . construction proprammes requires efficient construction
services in addition to the provision of cheap local building materials. This is due
to the fact that p0551b111tles of increasing constructicn costs abound through the
construction process. Costs will increase ranldly through delays, 1reFf1c1ency and
poor mancgement. Unless the plannin, and execution of the construction programmes is
efficient and is backed by an adequate financial maclhinary, all the advantages gained .
by the production of cheap building materials will be lost. It is essent1a1 therefore
to develop efficient construction services based on 1nd1genous .entrepreneurs and to
introduce measures that will ensure their continued operations. It is also important
to deal with existing administrative hLottlenecks in the fomm of outdated building codes
and regulations, whlcn limit the adoption of appropriate, construction techniques and
systems. .

The shortage of manpower,of all grades leads to severe problems in the planning
and implementation of construction programmes, as well as in the production of building
materials and contrihutes 51gn1f1cant1y to the expenditure &scalation of construction
cost and forcism exchange. There is therefore nced for the introduction of institutional
facilitics and resular schemes for training skilled marpower. Since this problem
persists in many cowntrics, it 1s an area where joint activities could be undertaken.
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4. The efforts.of African Goverrments and ECA towards the achievément of .the targets
of the prigrity areas - . - i ‘ = “~

.’-__L

. African Goverrments have in the recent past, considered the numerous problems that
the building materials: and.'construction -industries fice and the potentialities that
exist for their development through the optisum utilization of indigenocus resources
including rew materials, expertisc and' skills.  They have consccuently drawn the

- attention .of the Secretariat of the Economic fommission €or Africa in warjous fora -

- to the need.to. initiate measures that: wonld help them to develop these industries
speedily- to achieve self-reliance.. More specifically, the Conference of African .
Ministers of Industry,-the ‘Follow-up Committee on Industrialization in Africa and
the Intergovernmental Regional Committee on Fuman Settlements have considered various
high priority activities required for developing the industries and urged ECA to
prepare a detailed'development- programme in collaboration with the concerned United

Nations agencies. S ' ;

The Buildihg Materials and Construction Industries Development Programme formulated
by ECA in consultation with UNIDO, UNCES (Habitat), UNEP and OAU began to be implemented
in 1978 under the financing of the United Nations Development Programme (UNDP). The
primary objective.of this programme is to stimulate and assist African countries in
increasing -their capabilities for self-sustaining-growth and achieving self-sufficiency’
in the building materials and construction -industries at the continertal level in the ~
-shortest possible time.. The short-tem ohjectives of the programme are as follows:

(1) To assist member States of the Commission in developing, improving and
© - .strengthening their policies, strategiés and operational ‘instruments so that
. they can define, co-ordinate and’ implement their building materials and
construction industries: development proframes more effectively;

(i1) To draw up guidelines for ‘the establishment of new facilities for the
~ . Production of essential building materials based on criteria of appropriate
- technology, self-sufficieticy in basic raw materials, balanced plant size
matching the size ofilocal markets within reasonable transport distance,’
efficiency of capacity utilization and quality standardization; '

(iii) To promote the improvement of construction systems and services and pramote .
.. their rerorientation to local conditions 2nd requirements, as well as cost-
reduction; . —_— ' :

(iv) To. assist in building up and strengthening African building research and

, information capabilities as an instrument for modernizing existing and
traditional practices. ST

The programme is expected to achieve tangible results of direct and substantial
benefit to African countries and the region as a whole; reduction in the present very
high expenditureof foreign currency to pay for “imported building materials and expertise;
increased employment opportunities; and general social improvemenit and velfare resulting
from cheap housing, commmity facilities and infrastructure in hunan settlements, made
possible by lower costs of building materials and construction and more efficient use

of resources.
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In the implementation of the.proyramme, ECA has sponsored: field missions to.several
countries at the invitation of the Govermments. The areas of assistance covered in the
missions have included appraisal of the raw materials situation, scope for utilizing
available raw materials for production of low-cost building uaterlals improved technologies -
for burnt bricks and stabilized soil production, scope for increasing cement production. ‘
Missions have also heen undertaken in conneéction with svecific projects of reglonal '
or subresional character, for example, the.establishment of joint subreglonal buildin
and bu11d1ng materials research centres dnd..the rationalisation of building codes and
repulations in the light of local needs. -These field missions have led to recommendat1ons
on, among .others, priority projects for tie-indigenization of the building materials .
industries and the setting up-of . apnroprlate 1nst1tut10nal nechanlsms for the promotlon
of the 1ndustrles

The involvement of African experts at various stages in the 1m01ementat10n of FCA' .

develonment nrogramme for the building materlals and construction industries kas'
vrov1ded a means of ensuring that the programe's emphasis in the selection and |
: vvolementatlon of projects is in- conFonnlty with the priority needs.in the' countries. '
. Two experts erour meetings were organized in 1978 'and 1979 to review the progress_of '
activities and recommend measures for the successful implementation of the pr0ﬂramme._;
In 1980 ECA. :organized-a meeting of the Directors of African Puilding and Bulldlng )
Materials Research Institutes to identify prlorlty research areas, modalities Lor enhanc1n5A_
co-oneration among building research institutes in Africa, as well as between them | and’
similar institutes: outside the African region and recowmend approprlate follow-up actions
for the attention of African chernments .

- ‘rThe orpanlzatmn of a study tour cure- worLs;-on ir India’in AprlllJunP 1981 for a
group of. African experts, and the organization of an in-plant training course in
Movember 1981 in that .same country for a second groun of African experts underscored
ECA's desire to expose the exnerts to the measures adopted by, and the progress achieved
in other develonlno countries outside the African region in the promotion of a strong,
indigenous and self reliant building materials and construction industries sector in
order to .determine how these experiences could be adapted to suit the prevailing
conditiens :din tle African countries. These activities which provide the basis of the
current report weré undertaken in co-operation with the Government of India.

- On-their part, African Govermments have not only provided the services of their
exnerts in the implementation of the building materials and construction industries
development programme, but have also undertalen measures at national and subregional
.levels geared to the attainmment of tihe goals of the priority areas for these industries
as identified bj their. officials. Creation -of new facilities, and strengthening of
existing ones, for the nmroduction of building materials, review of institutional
mechanisms for the premotion of the industries and co-ormeration in preparations for the
establishment of subregional research centres, are among the actions that the Governments
have undertaleL © , _
.- The eFforts of ECA and African Governments notwithstanding, there is still much
to be done in the region to tring about the comlete achievement of the ﬁoal of self-
sufF1c1ency in the Lu11dln“ materials and. constructlon 1ndustrles.
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II. TVE RUILDING. INDUSIRY IN INDIA

This chapter deals with aspects of the building indu try in India based on the
findings of the study tour, workshop and in-plant training urograme orsanized there
for exverts from some African countries by the Economic Comm1551on for Africa. The
subject is discussed under the follewing four headings:

- rFovernment Dollc1e< and orranizational support;

-‘)TOdUCtIOF of building materials and components;

- research, technolonsy cevelopment and informaticn dissemination;
- develowent and management of construction services.

These areas are related to the four priority areas defined for the irmlementation of
arogrammes and projects aimed at the development of the building materials and
construction industries in the African repion.

The presentation in.this chapter is confined to a statement of the existing
situ~tion in various aspects of the tuilding industry in India. The assessment of the
relevance of the experiences gained bty India in tliis industry to the problems prevailing
in the countries of the African rerion is the subject of the next chanter.

1. Govermment policies asnd orsanizational support

The rational develomment of the huilding materials and construction industries
towards the achievement of self-reliance depends greatly an the formulation of
clearly defined national policies ans the adoption of adequate measures to ensure
their successful imnlementation. These measures include the estatlishment ¢f the
reouisite institutions for nlanning tiie develorment of the industries, assisting the
settins up of production wmits, undertaking research and development activities, dissemi-
nating information required by the building and construction sector, and also financing

TrogrImes in the sector.

The Government of India attaches considerable importance to science and tecnpolony
as a means for achieving self-reliance in the variocus facets of national economic
develoyment, The emmhasis in t¥is regard has Leen on the development and application
of small- to medium-scale, non-capital intensive technolories that it into the
prevailings socio-economic and technical conditions and respond tc the Goverrment's
nolicy for decentralization and <ispersal of industries into rural and backward areas.
It was to tlis end that the Govermment set up the Council of Scientific and Industrial
Researcii (CSIR) under the office of tie Prime Minister. The CCIP does not only advise
the Coverrment on scierce and *echnoloﬂy nolicies hut also gart1c1“1tes in their
imnlementation tiroush research and develorment prograrmes executed by the research
institutes wiich cperate under its wntrella.

In the specific area of the development of the tulldlng materials industry, the
three major research institutions Eanctlonlnﬂ wder the CSIR or 1nlhn1ch CSIR is closely
involved are tie Central Building Research Institute (Roorkee), the Central Glass and:
Ceramic Research, Institute (Calcutta) and tiie Cement Research Institute of India
(Ballabgarh). Threir work has led to the Government's active encouragement of the production
of huilding materials from locally availatle raw materials includine agricultural and
industrial wastes. The support ziven Ly tl-e Goverrment to cement, lirme, brick and tile’
production is reflected also in its high priority of allocation of suitable ~rades and
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quantities of coal and railway facilities for conveyance of coal to the production and
demand points. Another form of incentive is throush srants to research institutions
to carry out research for tihe industry and to establish nilot plants for demonstrating
the results of research to the public and promoting the commercial utilization of the
research vork. o e : ‘

The transfer of technolegy from research and develciment institutions to potential
users in the building industry 1s sromoted by, institutions such: as the National o
Buildings Orsanization (M3(), the Hational Research Nevelopricnt Corporation (NRDC) and .
the Fhadi and Village Industries Commission (KVIC). These and other similar ‘organizations
assist entrepreneurs in the estnatlistment of comercial plants of varying ‘sizes basedon
technologies developed locally and also provide advice, when necessary, on the applita;
Lidity-of technclogies develoned abread. The KBO, in particular, nromotes” the adoption,
of newly.developed building techniques in construction »projects, | LT

In. the field of building construction, Staté organizations like t!.e Central Public
Yorks Department (C™'D), the National fuildings Construction Corporation (NECC) and
the Hindustan Prefal:. Limited (HFPL) undertalke projects for the Central Goverrment and
" other public institutions. Autonomous lousing Boards have keen set un in each State
by the Ctate governments to undertakeé the construction of houses for various incame
groups, There are also private construction companies that assist in the execution
of construction projects. ) ’ ’ ‘

Finascing of Luilding materials projects as well as housing construction Progravrnes
very often poses a vroblem due to insufficiency, and tiis can lead to bottlenecks in
imnlementing the Goverrment's declared policy to, improve the lousing conditions of the
population, particularly those in ti.e low income group. The determination of the
Sovernment of India to avert such a situation led to the creaticn, in 1970, cf tie —
Housing and Urban Develgpment Corporation (KUBCC). The nain objective of IUBCO is to

financé and undertake, inter zlia, housine and urban development nrocrammes, developrent
of new satellite towns and setting up of huilding materials manufacturing plants,

1UDCO accords hisher oriority to the financing-of projects with a strons soclal bias
and therefore gives special attention t projects vhich would tenefit the majority . ..

of low income pecsle. HUDCC levies differential interest rates on loans granted

for housing construction - the lower the incame of the target group, the lower the
interest rate charged. !UDCC finances housing projects of the State lousing Feards.
In the field of Luildiny materials industries develogment, FUDCO provides planning.. ..
and consulting services as well as {inahcing to 5tate foverments, semi-government
. bodies,. public sector orgenizations and-private enterprises. The main source-of _
income for FINCO is'loans granted by the central sovermment; -camercial banks and . L)
life insurance canpanies. : T

.
T ‘

The Goverrment of India bas also sunported the, develomrent of. the building materials
an? construction industries hy proroting tie formation of associations for building
materials manufacturers. Uxamples of these are the All India Brick and Tile
Manufacturers Federation, the Lime Manufacturers Association of India and the Cement
HManufacturers Association. The associations provide the monifacturers an organized forum
for serving the industry and the needs of their members on mattérs relating to their
activities, govermment's nolicies, alloration of suitatle erades and ouantities of
coal and railway wagons, allocation of foreigh exchange £or -imnort of machinery,
taxation matters, etc. : . B




E/ECA/HUS/10
Page 15

The setting up of apmropriate institutions bty the Government of India to take care
of the multi-faceted needs of the building materials and construction industries has
been ‘an important factor underlying the successes that have so far been achieved.

While it is true that some problems do still exist, it is eaqually true that the
institutional infrastructure that has so far been created provides a sound hasis for the
self-sustaining growth of the industry and future progress. '

2. Production of building materials and components

Building materials represent a major cost item in construction and as such, their
production from local raw materials using local technclogies constitutes an important
element in the process of developing a self-reliant construction industry. In India,
as in Africa, portland cement is a very popular building matexial. The advent of cement,
with its ‘superior binding properties, early strength development, ‘easy availability
in standard form and ready to use condition, led to a decline in the use of lime
from the beginning of the 20th century. In recent times, however, the production of
cement has not kept pace with the increased demand and this has created bottlenecks
in the implementation of some construction programmes. In spite of the fact that the
techndloiy, raw materials,  .plent and machinery are locally available in India,
the productizn of cement falls short of the annual demand Ly about 4.5 million tonnes.
Heavy investments and long gestation periods have been cited as the major constraints in
the expansion of the cement industry tc meet the required demand.

In order to minimize the bottlenecks created by the deficit in cement, India has
successfully promoted the nroduction and use of other building materials like clay
bricks and tiles, lime, pozzolana as well as materials based on industrial and agricul-
‘tural wastes. The development of the use of secondary species of timber has also
received priority attention. Some of the achievements of India in thds field are
briefly outlined below. :

Burnt clay bricks:

‘The bumnt clay brick is the most popular walling material in India and it has been
used in construction Z7¥ many centuries. In the urban areas, buildings of up to four
storeys have hacn erscted in single leaf lLrick construction. Brick panel systems have
also been developed for flooring and roofing purposes. In the rural areas, bricks
are used for walling .with thatch o local tiles for rcofing.

Over 40 billion bricks are produced annually in India by the hand moulding method
in 10,000 to 15,700 =mall units spread throughout the country. The digging and processing
of clay, moulding and firing cperations are carried out manually. One third of the krick
.production is in rural areas hy clamp kilns using wood, cinder and whatever agricultural
wastes are locally available. The quality of bricks produced in clamps is poor but these
bricks possess sufficient strength for construction of single storeyed houses. In the
urban areas the bricks are burnt in semi-permanent kilns lnown as tull trench kilns
using coal as fuel. The capacity of plants using bull trench kilns varies fram two to
five million hricks per year, employing a labour force of 100 - 15¢. The investment
cost is about US$ 0.1 million per 10 million bricks.
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Méchanized:irick plants are confined to.some major, cities. There are at present nine
plants with a total capacity of 200 million bricks:per year. In these plants, the
excavation, ‘¢rushing and mixine of clay and nrocess of rmanufacture are mechanized.

After mixing the clay, it is rassed through an extrusion machine and the ‘extruded brichk
. ¢olunn is cut into size using an automatic brick cutter. The bricks are then dried

in an artificial dryer and turpt in a fioffman kiln. The cost of production in the
mecianized plants is almost double that in the labour intensive nroduction units,”
Bricks produced in the mechanized plants are therefore not able. to compete on cost

with hand-made bricks even though the fommer possess superior strength properties -
and -have more unifowm shapes., .

In order to improve the cuality of hand moulded bricks, the HNational Buildings -

“Organization: (NBO) and the Central Ruilding Research Institute, Roorkee, {CBRI), have
introdiiced: seri-mechanized-nrocesses using simple moulding machines. NRO has-set.up a°
demonstration-cum-production wunit at Chandigarh where a soft-mud bricks moulding®
machine-nas been installed together.with = traditional bull trench kiln. The bricks %
nroduzed are better in quality and have twice' the Strength of lccal bricks. This' o
improvemént is achieved with a cost increase of US§ 1.0C per thousand btricks. . In e
the process developed by CBRI, the clay is fed manually into tie extrusion machine '“
through' a conveyer telt. The extruded bricks are carried on trolleys to the drying
sheds. ~~The. bricks are then fired in a high drought kiln. — o

LT oo

The investment and labour requirerents for various tymes of brick production -
units are “given.in Annex II.”"

o, i

.- "Cement production in small scale Lo
., ) . -t - T * + " . - . .
The total production of vortland cement in India in 1981 was -about 18 million” tonnes.
Almost all this quantity of cement was produced in conventional large scale nlants of
canacity 600 tonnes per day or more. The Government of India has recognized that the
large cement plants are not the answer to the diversity of the situations. The need
for developing and establishing mini-cement plants {less than 20C tonnes per day
capdcity) in India arose because of; isclated pockets of demand characterized by.
difficult -terrain not-conducive to the. establishment.of large-scale plants, small
§ize limestone deposits dispersed at various locations and practical requirements for -
decentralization. Mini-cement plants are alsc.ideal to match the limited availability
of poer, water and other innuts. Above all, the mini-cement plants, in meeéting the’ -
demands of a local captive market, reduce the strain .on national transportation :
_ ‘infrastructure;, make possible tle participation -of lccal smaller enterpreneurs and
" helpsto uplift the local economy. S o
- “The choice of technology for the production of cement on a small scale would-have
to be based on techno-econanic considerations, The vertical shaft kiln (VGI) technology
which has Leen adonted in India, offers.a rumbér of advantages over the small rotary !
kiln (SRY).technology. -The VSK plants can be set up in very small sizes, as low as
30.tonnes per day, whereas for SRK plants, the smallest teclmically feasible size is
I, ‘ . | S ST L

sy ot

-
d
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100 teonnes per day. 4/ The VSK nlant also offers better themmal efficiency and less
problems vith dust, occupies less floor snace, has a lower gestation period of 12 to

18 months compared with 30 months for SRK plant; and requires a 'lower canital investment
comvared with an SEK plant of similar size. A major. disadvantage of the VSK technolopy
is that' 'the only fuel that can. be used 1s cpal:-which, in India; is a cheap source of
energy compared with oil and, electric power. - . ; - S

The assessment of limestone reserves, both in quantitative and qualitative temms,

is a Pre-requisite for an investment decision for setting up a cement plant. An
inferred reserve 'of ‘the order of 1.35 million tonnes of limestone having a lime.
contént within thd range of 44-52% is required for- setting up.a 50 tonne per day

"The Cerient Résearch Institute of India (CRI) has developed a technology for small =
scale procduction of cement and assists. interested entrepreneurs By way of techmical = -~
suprort gnd?gohgultanty[égrvices-comprising raw materials evaluation, feasibility -
studies, project engineering, erection and cormissioning of plants with the required
suaranteés.” CPI also provides training at its main laboratories at Ballabgarh and:
in-plant training at its 20 tomnes per day mini-cement pilot plant at Muduvatiur as
part of its total package of. technoleey transfer. Several State governments are
taliing advantare of CRI's assistance and have planned mini-cement plants of capacities

Tanging from 150-2M0 tonfes per day.

‘The- capital cost of mini-cement plants worked cut by the Cenment Research Institute °
is preSéntéﬁ_in"Annex:III. Tre investrment cost per-torine of installed capacity of
vertical shaft Lilns ranees from about US$ §3.00 for 206 tonnes per day (TPD) plant

to US§ 27.00 for a 55 TP plant.. The corresponding cost for a 200 TPD conventicnal -

rotary kiln plant is about US$ 107.CO. )

Lime and ‘pozzolana

‘Lime, alone or. in combination with clay pozzolana, was the main ‘binding material
used for constriction in'India till 1930. ¥ith the advent of portland cement, lime’
lost its appeal in urban areas. Variation in quality and inherent deficiencies such
as slow setting properties, cumberscme methods of preparation ef mortar, poor ke?P%ng \
cualities and a general absence of new .inflow of technology in the past contrituted to -
the slow decling of ‘the industry. An .improved process. of manufacture of lime and =
its controlled hydration, and also of clay nozzolana, have now helped to overcome some '
of the handicsus and restore 1ime to a position of an acceptable luilding material and
an alternate Linder to cement. The low Investment (US$ 15 per tenne) reauired, thefSQQPe_
for smaller plants .(20~56 tonnes per- day, capacity) vhich could be set u and operated
eccnomically at a number of locations.using local materials, and.at short gestation
reriods (5-12 months), the incentives offered by the Government of ‘India, and the
orzanized efforts of the National fuildings Organization((iEQ), the Central Building
Fesearch Institute, tre Lime ranufacturers Association and the Khadi anl Village .
Industries Camission for the pramotion, production and use of hydrated lime and pozzolana
should be cited as the contributory factors for the ‘Yenewed interest in lime for use
as inortars and'plasters,_;gfbﬁildiqg in place of cement: e .

2/ S.K. Choora. “Cemént »roduction in small scale". Paper presented at the
Workshop on t. e develoment of the building materials and construction industries in
Africa based on Indian experiences. Hew Delki, Juns 1681,

~




E/ECA/HUS/10
Page 18

Lime

Lime, like brick, has three levels of téchnology for its production, namely,
labour-intensive, semi-mechanized and fully mechanized technologies. India has all.
the three levels of technology for producing lime as evident in several states.

In some places, for example, New Delhi, Dehradun and Satna, there is a historic
concentration of lime plants.

Special mention should be made about the widely prevalent practice of production .
of lime in cottage scale wnits in India by traditional methods of turning limestone in
country kilns using as fuel, cow-dung cakes, cinder, wood or any agricultural waste .
available locally. In this way, local self-sufficiency is being achieved. However, the
lime produced by this method is of varying quality because of inadequate control of the
burning process. The Khadi and Village Industries Commission (JVIC) promotes these
small industries by providing advisory services, financial assistance, improved.
technologies, as well as training, More than half a million tomnes of lime are produced
amually by the cottage scale units and are used in the rural areas for agriculture
and housing construction. :

In the small and medium scale sector, tliere are about 300 lime kilns of capacities
ranging fram.10 to 50 tonnes per day. The total production from these units, amaunting to
about 1.5 million tonnes a year, constitutes the main supply of lime to the building
industry. Cylindrical vertical shaft kilns, usually with refractory brick lining, are
used.- .Lim=stone crushed to size is mixed with coal in a ratic of about 75 per cent.
to 25 per cent and fed into the kiln from the top either mechanically or manually. The
burnt limestone isi discharged through three gates at the bottom of the kiln. Well -
burnt limestone is obtained around 72 hours after cammencement of the firing operation..:. -
.The process is continuous whereby as burnt limestone is discharped from the bottom,
raw limestone mixed with coal twice the amount discharged, is fed in from the top.

Some of the small and medium sized units have installed mechanical hydrators which
help to produce hydrated lime of good and uniform quality. Hydrators designed by the
Central Building Research Institute at Roorkeé have been installed at a mumber of plants.

There are also a few large scale sophisticated plants witi: capacities of about 150.
tonnes per day. These plants are owned by companies in the Chemical industry who consume
the output from the plants. The lime produced is therefore not available to the.
building industry.. ' - : .

- Investment costs of 1ime plants with capacities ranging from one tomne per day .to,
50 tomnes per day are given in Amnex IV. The investment cost ver annual tonne is
about 12.5 US dollars for a one tonne per day plant and 33 US dollars for a 50 tonne
per day plant with a mechanical hydrator. . :

Pozzolana .

~ Pozzolana is a material which, while having no cementitious value in itself will,,.
in finely divided form and in the presence of moisture, react chemically with calciim
hydroxide to form compounds with cementitious properties. Pozzolanas can therefore be
mixed with portland cement or clinker to produce portland pozzolana cement or mixed with
lime to produce lime-pozzolana.
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In ‘India, two types- of pozzolana are in common use, flyash and surkhi (burnt clay).
In more recent times, the development of tice husk ash as a pozzolana has also assumed
increasing importance. About 8 million tormes of flyash is available per annum from
42 thermal power stations which use pulverized coal in their boilers. The flyash is
however used on a limited scale as-a partial replacement of cement to produce pozzolana
cement,and in lime pozzolana mixtures. By far the most popular pozzolana is surkhi which
has been in use for hundreds of years. The Taj Mahal in Agra, for example, was built
using a lime-surkhi mortar. o y

The surkhi cammonly in use is obtained by grinding burnt brick bats but- the
: pozzolana obtained has generally poor pozzolanic activity. A number of processes have
“" been developed for the calcination of certain<types.of clay to yield good quality .
pozzolana. These include processes using: dewndraught, vertical shaft and rotary kilns.
Another process, developed by the Mational Buildings Organization in collaboration with
the Sriram Institute for Industrial Research, New Delhi, is the fluidized bed technigue. -
Plants utilizinp this process, with a capacity of 15 tannes per day of clay pozzolana,

are commercially available in India at an investment cost of about. US$ 75,600. ..,

In order to make available a binder material in a readily.useable form, . lime
pozzolana mixtures made by intergrinding lime and clay pozzolana with a small percentapge
of pypsun to improve early strength characteristics, and conforming to published naticnal
' standards, have. beeh developed and are being marketed.’ This material has been found to

be popular with vrivate house builders.

Another pozzolana material which. is becoming increésingly pooular in India is the
ash obtained from the burning of tice husk, "India is the largest producetr of rice in

the world with a total annual production of about 75million tonnes of paddy which
yields nearly 15 million.tomnes of -rice husk waste from the paddy hulling plants. -

The bulk of the husk is disposed of by burning it or is used a low-grade fuel in
the countryside and also for raising low-pressure.stean for parboiling of paddy. A very

small.aiount .is used for making fibre boards, detergents, Lricks and as packing material.

. 'The Cement Research Institute of India has developed a simple technology for the
production of a cementitious kinder through the intergrinding ‘of lime with the ash obtained
_from the controlled burning of rice husk in an incinerator. This binder material is
lmown as rice husk ash masonry cement (FiIAM cement).. ‘

A 5 tonne per day RHAM cement plant based on the (RI tecimology has been in
operation successfully at Nilokheri, 14C km from New Delhi and located in a rice
rgrowing- area, since March 1981, The African experts who participated in the.in-plant
training organized by ECA in India (October/November 1981) had ‘the opportunity to visit
: ators for burning
the rice, husk to ash, a kiln for producing lime from limestone, and a ball mill for
intergrinding the rice husk ash and lime to produce RHAM cement. The .total investment
in the plant was approximately 130 Indian rupees per annual tonne (about US$ 15.00 at
the time). The selling price of RHAM cement in November 1281 was US$ 73.5 per tomne
compared with US$82.3 per tomne for ordinary portland cement. - -~ ~

i
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Rice husk ash masonry cement has been found suitable for same construction
activities, particularly in the rural areas - housing and other building construction
{(for making blocks, as mortar and for plastering), canal linings, grain storage bins,
specialized applications for making acid-resistant concrete needed for food and
fertilizer industries where conventional pcrtland cement cannot b used, etc. TRHAM -
cement is however not recmmnended at this time, for use in relnforced concrete

‘constructions.

Tﬁnber and allied products

Wood and wood based products are used extensively in bulldlng construction in India
in both the urban and rural areas. The consumption of timber -in the construction industty
alone in India‘is estimated to be 3 million cubic metres per year. However, present

‘vrojected demand. and supply estimates indicate-that there would be an acute shortage

of pood timber of upto 50 per cent by 1985. This challenge is being met tirough the . *
application of modern teciniques in wood science and technology for the prover :
managerent of forests and the development of wood products. It is estimated, for
instance, that the adoption of modern timber techniques by exploiting the large number
of lesser known or secondary srtecies of timber would result in saving in timber
consumption to the tune of 50 per cent. The results of studies undertaken by the

' Forestry Research Institute, Dehradun, on these species of timber have helped to

avert a situation in which acute scarcity and rising costs were beginning to oust timber
as a constructional material despite its established reputation.. Various methods of -
joining timber components using nails, bolts, timber and bamboe pins, ring connectors,
glue and timber disc dowels have been SLccessfully developed for use by 1ndustry

Other developments have included glue laminated constructlon and large span timter-
trusses. ' Other conservation measures adopted to avoid wastage of- timber resources
include the seasoning of timber, wood preservatlon and conversion of wood waste into’
useful building materials,

. As a result of various actions taken by the Goverrment of India, including

familiarazing major construction campanies, engineers and architects 'with the benefits

of using processed and treated wood through seminars and symmosia; settlng up treatment
plants for secondary species of timber; constructing demonstration houses in forest
zones; and modifying the schedule of rates of the Central Public Vorks Department,
State Publlc Works Departments and Gtate Housing Boards to include the use of treated
timber, some progress has been achieved in encouraging tle use of the secondary wood
species in construction. .

) Bamboo and some types of grass ‘with short production. cycles are now being
seriously developed as building materials for walling as well as roofing. For example,
bamboo pressed boards have been develcped and used successfully for roofing. The
technology for the use of bamboo as a re1nforc1ng -material in-lieu of steel in reinforced
concrete construction 1s very well developed and is being prqnoted for use in low cost
housing prOJects » :

Use.of industrial and agrlcultural wastes

The processing and utlllzatlon of 1ndustr1a1 and aarlcultural wastes for the
development of building materials is being given top vriority in the programmes of
building research institutions in India. This is important both from the.point of view
of achieving maximum disposal of the wastes and conservation of conventicral and scarce
resources and materials. Some of the achievements by the research 1nst1tutes are
mentioned below. '
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Studies have shown that granulated blast furnace slapg (containing a high percentage
of manganese oxide) and phosphogypsun (a waste material from fertilizer plants) could be
usceful inexpensive raw materials for the manufacture of slag cements ‘and tuilding
plaster and plaster boards. Slag and waste lime sludge €from sugar, paper and carbide-
acetylene gas plants can be used for making masonry cements. The burning of dry mixtures
of lime sludges and rice husk produces a1 low cost cementing material. Red nud waste
from aluminium industries, water works silts and slate wastes have been found useful
for making good cuality bricks and lightweigl:it aggregates.

Extensive researches on the utilizat:on of fly-ash fran themal power stations
whicl: use pulverized coal as fuel in their boilers have led to recomiendation of
its use as a partial replacement of portland cement in in-situ concrete, - in mortars
and nlasters, and in making sintered lightweight aggregate. Several mining wastes
such as those from the heneficiation of iron, zinc, copper and gold ores have been
found suitable for making sand- 11me bricks, cellular concrete or lime stabilized
bricks.

Agro industrial wastes such as rice husk, coir fibres. coconut husk and vith, rice
straw and groundnut husk have leen used in developing cement-honded wall hoards and
corrugated roofing sheets.

Although there is a great potential in India for the manufaciure of bu11d1ng
materials from industrial, mineral and apricultural wastes, it appears-only a few
processes out of the’ larpe nunber 1nvest1pated have been translated into industrial
production. The reasons for this are varied. -For example, even though the Central
Building Research Institute at Roorlee has done significant studies on the productlon
of sand-lime Lricks, commercial procuction and large-scale use of these bricks in
India is not 00551ble at this stage becausé of the avdailability of cheaper burmnt clay
brlcks T T

Roofing materials

Clay tiles

‘Clay tiles constitute the major roofing material besides ashestos cement sheets
and galvanized iron sheets. Tiere are about 600 units producing over 600 million
roofing tiles of the,Mangalore pattern annually. At village level, the tiles‘are
moulded by hand and fired in simple kilns using firewood and dried cow-dunp as fuel,;
On a commércial scale however, a semi-mechanized process 1S usually employed. The
clays are stored in heaps after excavation and left to weather for at least six months
before being used. The machines generally used are a box feeder for proportioning the
clays if more than one clay type is being used, high speed rollers for grinding the clays,
a double-shaft-mixer, a de~airing pugmill for extruding clay hats and semi-automatic
presses for pressing the bats into tiles. Drying of the vressed tiles is carried out
partly in the shade in natural dryers using fans and partly-in artificial dryers. The
tiles are fired in Hoffman type kilns using firewood,. coal or oil. FEipewood is the =~
most comonly used fuel. Cashew nut shells are also used as fuel in some plants.

Corrugated aspmaltic rooflng sheets

Corrupated rooflno sheets are being manufactured in’ Indla from asphalt and paper"'
felt, as a sutstitute for palvanized iron and asbestos cement sheets, The process of -
manufacture consists essentially of reducing the basic raw materials - waste paper, -
rags and other cellular fibres - to a wet pulp of the required finess in hammer mills
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and tnen formlng the pulp into sheets ‘in fclt or hoard formlnp machlnes .The resulting
cardboards are .sun-dried, cut to size and corrugated in-a press. The corrugated sheets
are dipped in a hot aspLaltlc bath for- about Ay nlnutes, air cured and finally coated
vith.an aluninium paint. ‘

Tha corrugated aqnhalt1c sheet is claimed to be alout 30 per cent cheaper than
any of the other roofing materials available in India. ' In terms of strength, resistance
to water, heat and fire, it gives satisfactory perfommance. It is recarmended for use
in place of thatclied roofing particularly in areas where the terperature does not
exceed 40°C. The apnlication of this vroduct in buildine construction has so far heen”
limited . to poultry and cattle:sheds and temporary shelter. Its major deficiency.is
softening and sagging when exposed to iigh temperatures. The investment for a plant
of capacity 10,00C .sheets per-day was estimated to be about 2 million US dollars in
1981. ~ :

Other bu11d _g materlals

Cellular concrete

Cellular concrete is a lightweight material manufactured from sand/fly ash, lime/
cement and gypsui. It is used in making blocks, bricks,. flcoring and roofing elements
for building construction with consi-derable saving in steel and cement.  Its light-
weight permits large sizes of blocks and panel elements to be handled and this results.
in sav1ngs -in latour mortar and constructlon time, . R :

The: urocess ‘of manufacture of- cellular concrete 1nvolves nixing a f1ne sand slurry.-
(or fly: ash- slurry) and a binder mix (finely ground mixture of sand or flyash, lime
or cement, gypsum if lime is used} throughly and adding emulsified aluminium powder.
The aluminium powler reacts chemically with lime to liberate hydrogen cas which leads
to an increase in the volume of the setting mass, making it 11pht1e19ht After cuttinp
into the desired shapes and sizes, the products are autoclaved under saturated steam
pressure to attain ti:e required strength properties. .

The Tamilnadu Housing Board in Hadras has set up a cellular concrete plant and is
using cellular concrete hlocks instead-of clay bricks for walling in its building. -
construction programe for: various.income groups and reported 50 per cent savings in,
mortar requirements. The Roard. has-alsoe used cellular concrete blocks as composite. ’
slabs with ord1nary concrete, and nominal steel reinforcement for rooflnp Savings of
up to-50 per cent in steel, 20 .per cent in cement, up to 70 per cent in -wood shutterln":,
and up to 8C per cent in water useage have been ac_1eved in thls regard,

!

Latobloc .

Laterltlc 5011q whlch are. abundant in many areas of India have. been used to
manufacture good quality building blocks.. The soil is: mixed with a small percentage. .-.
of 1ime and then moulded in a Llock press Two types of press developed by the - :
Structural Engineering Research Centre, Madras (which is an organization set up by
CSIR) are in use: a low-cost labour intensive machine with-a productlon capacity
of 1 500 bricks a day and a semi-automatic machine” of 6 C00 bricks a day capacity.
Latoblocks offer & number of advantares including low vmter absorption, dimensional
stab:llty, good ulaQterablllty, weather resistance and low enerpy .consumption C e
since flrlnr is.not. required in the oroduct1on of the blocks. L

LT
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. - .. Stoneware-pipes i+
.~ -~ Stoneware -pipes ‘are-used. in India exclusively in all gravity drainage works of up
to 45:an., diameter. The-pipes offer the advantdge of longer life span ard less cost
compa}edwig._concreteJand;other“pipes. “Stoneware pipes have been known to be in use for
over,:70. years without -any .damage. The-African experts in the study tour .group he | the
opportunity. to visit - Mysore Stonéware Pipes, a private factory in Bangalore, where
semi-mechanized methods are used in manufacturing such pipes.

The process of manufacture involves the ménual‘bleﬁﬁing'of‘the vériéty of "clays
needed to give the recquired plasticity, and moulding tie pipes in an extrusion machine
after grinding and mixing the clay with a’ prélétermined anount of water. . The products .

are then air-dried and bﬁrnt“in,downdraught‘kilns."Coal’or:o;l are.the major
fuels used .in the firing operation; firewood Has also been used in some cases with
success.: . ) R C

}

3. - Research,; . techitology déveloihent and information dissemination ':;! . 1'.

] f
tota -

Y (L) )

Economy in the cost of construction and’ ¢cnsumption’ of scarce resources is a
matter of great importance in national develorment strategies. Research and., .
. development*in "the total building process -plays a significant role in the achievement
of econdmy:in. construction. ~India has long recognized the importance of such.research
and development work in the building and housing sector and has placed great emphasis
on ‘the -establislment of: research institutions. Research’institutes such'as the Cement
Research Institute (CRI), New Delhi, the Central Building Research Institute( CERI),
Roorkee, tho'Structural Engineering Reséarch Centre " (SERC) at Roorkee and Madras, the
Forest Research Institute (FRI}, Dehradun and the Indian Plywood Industries Research . -
Institute (IPIRI)}, Bangalore, which the African experts had opportunity to visit and
other research institutes nrovide vital support ‘to the buildinguéndUStry., -

A common problem in many developing countries relités to the inability .to ensure
that the results of building and-building materials research are translated into e
commercial production activities as well as architeétural5and“engineering_practi;e.'..A
The establisiment of the National Research Development Corporation (NRDC) ‘and the
Mational Buildings Organization((NBO) have helped greatly In addressing this
problem in India. O -

Organization. of research and development-activitiésffl.'

_Scientific: and technological research in the public séctor in India is carried

out-mainly under the umbrella of the Council -df'Sqiéhtific_hnd‘lndq:tygal Research

(CSIR) by many research institutes. The Council co-ordinates and ‘supervises the activities
of the research institutes and advises the Government on national scientific and

technological_research?policy-and~priorities."Thé:dperations of CSIR are funded directly
by the Government of India. : TR B ‘ o .

Two tYpes of research institute operate under the aegis of CSIR - those that are
administered and financed wholly by the Council, such as CBRI, SFRC and FRI, and those
administered and financed jointly by . the Council.and the.industry, such-as (RI and
IPIRI. - -~ € o e e i S

Universities in the various states of India also undertake a lot of scientific
and technological research. The location of some CSIR institutes near the campuses of
universities, like CBRI and SERC in Roorkee, has helped greatly in fostering co-operation
in research and premoting the sharing of facilities and experience.
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The direct involvement of the Industry in building ond building materials research
has had beneficial effects. The research programmes of the concerned institutes are
formulated in consultation with the industry. The institutes receive a continuous feed-
back fram the industry based on productlon trials of the processes developed by the
institutes. The problems and projects taken up by the industry-sponsored research
institutes therefore remain practical and while serving the interests of the industry,
often have a significant bearing on problems of natlonal importance, for examnle,
mass housing. -

Financing of research and development activities

Research in any field of buman endeavour is an expensive venturo and yet without
adequate funding for research- programmes, the expected results may not be fully
realized. As already mentioned above, the Council of Scientific and Industrial-
Research is financed by the Government of India through an allocation in the national
budget. The recognition by the Government that science and technology has an
important role in bringing about a self-reliant and self-sustaining development process
hns been crucial in. ensuring the Government's continuing support to the activitieés of
the national scientific research institutions. . : :

_The. building materials manufacturinp industry has also played a.leading role
in the provision of financial resources for the deve1opment of ‘research capabilities
in India. The Cement Research Institute of India at Tallabgarh and the Indian '
Plywood Industries Pesearch .Institute (IPIRI} at Bangalore are examples-of co—operatlve
financing of research institutions bty the Government, the industry and the-CSIR.
In both cases, the contribution by the industry is reallzed through a cess lev1ed
on plywood/cement manufactured in the country. During the first 15 ‘years of its’
existence (1962-1977),.the total expenditure of IPIRI was 17.8 million rupees.(about
US$ 1.2 million). Out.of this, the contribution by the plywood industry was -+ .
9.5 million rupees. Grants From CSIR during the 15-year period tctalled 7.9 million
rupees. 5/ The Cement Research Institute (CRI) is financed primarily from funds °
obtained } by imposition of a tax of 0.5 rupee on every tonne of portland cement
produced in India. At current production levels the amount realized from thlS
source is nearly 10 million rupees (about US$ 1 mllllon) NeT anmuem.

Application of research findings and informaticn d1ssem1nat10n

The National Research Development Corporation (MRDC) was established about. 30. years
ago to ensure the proper and co-ordinated follow-up of ‘the research and develomment work
carried out by national research institutes in the field of science and technology and
to bring about speedier application of newly developed processes and techniques in pilot

_plant trials or commercial ventures, NPDC is the custodian of all such processes and
techniques including patents taken by the research scientists and is authorized to

grant 11cences to interested entrepreneurs to utilize: them in cormercial ventures. NRDC -
may therefore be described as the link between scientific research and its utilization
in India.

5/ "IPIRI completes fifteen years of service to the 1ndustry" Booklet issued
by IPIRI, Bangalore in 1977.
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An important aspect of the worl of NRDC is the setting up of demonstration projects
based on nevly develoved technologies as a means of enceuraging the wider adoption of
such technologies. Some of the activities are undertaken in collaboration with financial -
institutions, service orsanizations, voluntary organizations and Bthers interested in the

€7

development and promotion of indigenous technologies.

The National Puildings Organization'(NBO) was estallished in 19254 under the
Ministry of ¥orks and Mousing to study the problems of housing at the national level
and to initiate or promote activities for the betterment of housing conditions.

Thus, whereas NODC has responsibility for technclogy transfer in the field of
science and technology as a whole, HPO deals with the specific problems of housing
and related matters. The activities of the two erganizations are therefore complementary
as far as the housing sector is concerned.

An important aspect of the activities undertaken by NPO concerns fhe transfer of
technology and research findings fram the research institutes to the building materials
and construction sector with a view to ensuring the reduction of cost.in building

and housing.

The National Buildings-Organization,'acting as a liaison institution between research
centres and the construction industry, has used various methods to promote the accentance
of research findings by the industry. These have included the construction of. full-scale
experimental tuildings utilizing new teclmioues and materials; erection of demonstration
houses to give first han: knowledge of the practical application of new tecimigues and
materials in construction; setting un of demonstration plants for the production . of
building materials to demonstrate the viability of newly developed processes and .
techniques, train nersonnel deputed by prospective entrepreneurs interested in setting
up similar plants and conduct test evaluation of raw materials reouired for production;
organization of .displays and exhilitions to draw the attenticn. of engineers, architects -
and builders to technological progress and developments in research. Other methods of
information dissemination adopted by NBO have included the publication and distribution
of technical ‘documents, the organization of £ilm shows, discussions on radio, seminars,

symposia and training courses.

. The effectiveness of the activities of NBO is enhanced by its nine rural housing
Wings set up at engincering or architectural colleges in different parts of the country.
In this way the problems of various repions of the country are given the specific attention
that they deserve.

The existence of the National Research Development Corporation and the National
Buildirgs Organization provides the means to ensure that at the national level, concertecd
and co-ordinated efforts are made to promote the develepment and adoption of scientifically
based and locally relevant technolopies for the housing and building sector in India.

MROC- and NEO therefore work in close collaboration with the research and development
institutions in the area of technoloay development and transfer, as well as information

disscmination. ‘ ) -
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. Achievements of rPsearch and develonment 1n9;1tat10nq

It is not possible in a document of this nature to cive a comprehensive coverage of
the successes achieved by the Indian research and develorment institutions in the field
of housing and buildingz. Gowever, a brief description is given below of the major
achievements of the five research institutes that the African experts had the opportunity
to visit'during the study tour and in-plant training. 6/

Cement Research Institute of -India (CRI)

("I is a centre for intensive and co-ordinated research -on the manufacture and
utilization of cement. The activities of tne institute are mainly geared towards

. the develomment and promotion of new toc;nologles in cement production including cement

making machinery, promotion of productivity, increased efficiency, improved product
auality, conservation of energy and cost reduction in the cement 1ndustry Mmong the
projects successfully concluded by the institute, and vhich have found anplication in
industry are: utilization of fly ash from thermal power stations for tihe manufacture’
of portland pozzolana cement; develorment of mini~cement plants; utilization of agro-
waste materials such as rice husks for the manufacture of a cementitious binder;

desien of reinforced and prestressed concrete poles for rural electrification;
deverorment of eff1c1cnt pac]splnr for cemen*

In addition to nroviding cansultancy services, CRI also undertakes mannower
training for the cement industry and-offers industrial  information services.

Central Building “esearch Institute (CERI)

The main objective of the Central Building pesearch Instltute at Roorlee is to
assist the building industry in solving preblems of planning, desien and construction
in urban and rural areas with a view to achieving speed and economy in tuilding
construction. The institute has successful 1y accomplished a large number of applied
and development projucts. For example, in the field of foundations, the institute
has developed short bored pile foundations suitable for black cotton scils which
usually pose severe foundation problems, resulting in cracks in buildings. Successful
investigations have ‘also been carried out on the utilization of industrial and agro-
wastes such as fly ash, slag, coir fibres, rice husks, lime sludge and sawdust for the
production of buildin-~ materials. Prefabricated roofine and flOOTlnp units which lead
to economy in construction have alsc Leen developed at the. institute.  Other developments
have included a semi-mechanized process for the manufacture of bumt brlChS improved
lime ‘kilns and hydrators methods for water nroofing of mud walls, and solar water .
heaters.

BRI also provides exten51on and informaticn services. The institute maintains direct
liaison with industry and other useérs throush seminars, symposia, conferences, demonstra-
tion of new techniques, including factory trials of new products and technloues. Several
dwelling units, schools and clinic¢s incorporating new materials, technloues and
systems develoned at CERI have been built in various states in Ind1a

6/ Addresses of the research institutes and other relevant organizations are
provided in Annex V to facilitate requests for further information.
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Structural Engineering Pesearch Centre (SERC)

The Structural Engineering Research Centre operates from two campuses at Roorkee
and Madras with the primary otjective of undertaking applied research cn all aspects
of structural engineering in consonance with national priorities.

Cne of the outstanding achievements of SIRC Las been the development of
unreinforced funicular shells for roofing industrial, institutional and residential
buildings, as well as the constructien of intermediate floors in multi-storey
buildings. Funicular shell roofs of up to 26 metres by 14 metres have been designed
and constructed in some cases. The most extensive applicatiocn of these roof
structures has been in building residential colonies through the use of mass-produced
precast funicular shells of a size small encugh to be handled manually vithout the
use of heisting ecuipment.

SERC has made a significant contribution in the area of import substitution by
developing erip bars for concrete reinforcement.’ Over US§ 20 million worth of this
steel product has already heen produced and marketed by a local entrerreneur hased
on SFRC lmow-how. Other products and teéchniques developed by SERC include grain
storage bins and water tanks mace from ferrqcerent, prestressed concrete sleepers ‘and
noles, larse panel prefabrication systems, stabilized soil block machines and the:
use of flyash for partial replacement of cemént. The Centre has-alsc undertaken
consizltancy assignments involving the design of large and complex structures of
unusual features for both public and private organizations. SFEPC organizes short-
term specialized courses in structural engineering for practising engineers from
time to time.

Forest Research Institute (FRI)

The Forest Research Institute at Dehradun, is charged with the responsibility of
undertaking research on the development, conservation, preservation and utilization
of forest products, especially wood. The institute has colleges For training manpower
in the field. of forestry. In the field of huilding and construction, the activities
of the institute include timber mechanics and engineering; wood seasoning and
preservation: technologies for processing secondary and inferior species of wood
for constructional purposes; efficient use of waste wood as a huilding material,

. Some of the significant achievements of FRI have already been highlighted “in
the section on production of buildinp materials and components. In the field of -
nreservation, the institute has developed a number of treatment processes, notable
among which is the one utilizing ASCU, developed in 1534 and which has been used in many
countries around the world. In 1972, FRI developed a solar kiln for controlled
seasoning of timber which is new under commercial application. The institute las
successfully pramoted the use of secondary species of timbter in structures and this
has helped oreatly in reducing the cost of comstriuction in timber. !fuch development
work on the use of bamtoo as a reinforcing material in reinforced concrete has-been
done and.field applications in low cost housing projects are heing undertaken.  FRI
also runs courses for technicians, wood technologists, architects, engineers and’
builders on timber desisn and construction techniques. o

Indian Plywood Industries Research Institute'(IPIﬁI)

The Indian Plywcod Industries Research Institute at Dangalore, which is a joint
venture of the Plywood Hanufacturers Association, the Council of Scientific and
Tndustrial Research and the Ministry of Industry, is mandated to carry out research
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and development work for the nlywood, particle Loard and allied industries. The
important areas of activities at tie institute include researc!: into the process
of manufacture of wood veneer; development of adhesives for nlywoord and glued
laminated camponents; -utilization of plywood and allied products in housing; '
utilization of plywood as a structural material; - imprcvement of quality and:
productivity in plywood factories; dissemination of information and transfer of
technolooy to the industry.

Notable achieﬁéhents'by IPIRI have inclu:ed the develomment of low-cost

‘roofing using wood veneer waste, and also bamboo pressed Loards. A portable house

designed for use in disaster prone areas has also been developed. The use of
plywood in load bearing structures, such as I-beans and otler structural components
has been successfiilly nramoted bty the Institute. IFIRI has also developed silos
made of plywood for the storage of erains: silos of urto 25 tonnes capacity are

now being increasingly used.
i ]

4, Develoyment znd management of construction services

The successful implementation of construction programmes recuires the availability
of sound construciion services in addition to the provision of chean and readily
available building materials. Construction costs tend to increase rapidly through
delays, inefficiency and poor management practices that characterize the operations
of inadequately develoned construction sérvices. ~Unless there is efficient planning
and organization backed bty adequate schemes for financing construction companies,
all the advantages gained through the production of cheap building materials will
be to no avail. o

In India, almost all construction rrojects are undertaker by indigenous
construction companies both in the rublic and vrivate sectors. As mentioned earlier
in the discussion on institutional sumport provided to the constructicn industry by
the Government of India, steps have been taken to facilitate the implementation of

_public projects through the creation of various organizations.

The Central Public Yorks Department (CPWD) is the Central Government denartment
responsible for the implementation of all its construction projects. It undertakes
the planning, design and engagement of contractors for the execution of projects.”
CPWN therefore has great influence in the choice of building materials and construction
technology for central goverrnment nrojects. In many cases, (P¥0) provides contractors
with the major building materials required for projects (for example cement, steel,

. bricks, etc.). At State level, State public ¥Works Departments provide similar
. services. - A

The Vational Buildings Construction Corporation (NBCC) is a public sector
enterprise set up in 1960 and entrusted with the responsibility of undertaking public

constructions. The main objective of MECC is to achieve the efficiant, economic and

timely execution of constructions. It also undertakes responsibility for the supervision
of projects on behalf of clients; provides consultancy services in manpower planning,
auality control and technical auditing of construction works; and undertakes turn-key
services involving project planning, design and implementation. NBCC which is now

one of the biggest construction camanies-in India, has also undertal:en nrojects
overseas, particularly in Libya and Iraq.
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The Hindustan Prefab Limited (HPL), a specialized agency in the field of
prefabrication, was established in 1953 as a public sector enterprise. It renders
services covering all phases of planning, design, manufacture, spnply and construction
of prafabricated, structures for industrial, cormercial and residential purposes. "
HPL also offers turn-key services for settlng up prefabrication plants for the
production of components hoth in India and abroad. - -

Private construction companies of diverse sizes and: capabilities also play an
important role in the execution of construction projects in India; in fact, they
undertake tre major proportion of projects in the country. Orpanlzations like the
Delhi Development. Authorlty and the State housing boards which construct large
nunbers ‘of housing units annually use mostly the services of qualified private
contractors.

The organization of courses and workshops by research institutions and pramotional
agencies helps to prepare construction companies to adont new building materials and
construction technigues in field projects. Technical consultancy services provided
by the research institutions and agencies llke the National Buildings Construction
‘Corporation also promote the strenpthenlng o the capabilities of 1nd1genous
construction companies. .

THe SuUCCess of project 1mplementat10n in the construction sector depends also on
the availability of adequate financing. In this regard, the efforts made by the
Govermment of India in the field of -housing is noteworthy The tlousing and Urban
Development Corporation (HUDCO), a financing institution established in 1970 by the
Govermment of India, among other activities, grants loans to the State Housing Boards
for the construction of housing estates. This helps not only in providing houses for
various incame earners, but also provides opportunities for some building contractors
to increase their wealth of experience in project execution. The Tamil Nadu Housing
Bcard, for examule, awards design and construction contracts on a preferentlal b351s
with incentives to groups of englneers and architects w1th a view to encouraging
entrepreneurlal skills..

India has built up over 'the years the capacity to handle, through local
entrepreneurs, -the execution of "its construction programmes. ThiS achievement -has
resulted primarily fram the priority accorded by the Govermment to the development
of the construction sector whicir has been expressed in the establisiment of the
appropriate institutions and tle 1mp13mentat10n of measures to pramote the operations
of indigenous’ construction: companies,

' Y
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I11I. INDIAN EXPERIENCES AND THE BUILDING INDUSTFY 1IN AFRICAN COUNTRIES ) RN

India has achieved significant successes in containing the problems that have
confronted thé building construction industry. This has been the result of the
various measures that have been taken by the Government pertaining to the different
phases of the building process, from the production of buildine materials through to
the management of building construction services., India has also laid great emphasis
on the development of indigenous tecimology thirough research, and the means for
achieving ‘the speedier application of research results in the field.

This section of the document examines the experiences of India in the building
construction industry in the light of the prevailing socié-economic and cultural
conditions in Africa, and draws attention to aspects of tlese experiences which could
find application in the African context.

1. Policies and organizational support

The -achievement of a high degree of self-reliance in the building materials and
construction sector in India has been greatly assisted by the existence and effectiveness
of institutions set up by the Government to deal with various aspects of the sector,
including planning, design, project implementation and management, project financing,
reséarch and information dissemination. These institution: were set up in the wake
of clearly defined government policies geared to the promotion of an increasing
measure of self-reliance in the varjous facets of national economic life based on
the application of science and technology.

In many African countries, same institutions have been set up to deal with the
development of the building materials and constniction sector but gaps still do exist
in some countries. Research and development activities have not always been . given
the desired emphasis, and ‘sane countries lack building research institutes. Promotional
institutions like the National Buildings Organization, MNew Delhi, do not exist in
many African countries. Many countries also lack adequate mechanisms for financing
housing programmes specially for low-income earners.

Africa consists of countries of different sizes,/factor eéndowments and
economic potential,” and this means that the types ‘of institutions required in the
countries may differ. The experiences of -India), nevertheless, provide examples that
could be examined by individual African countriés in the light of their specific.
needs. It is essential however that African Goverrmments give adequate financial
and technical support to public institutions set up to promote the development of the
building materials and construction sector so as to enhance their effectiveness in

the performance of their roles.

2. Puilding materials and camponents

The high priority accorded to the local production of building materials fram
available raw material resources has underpinned the success achieved in reducing
shortages in the supply of building materials for construction projects in India.

In addition to upgrading conventional materials like cement, brick, steel and timber,
and developing techniques for their efficient use in construction, efforts have also
been made to promote the development and use of new types of btuilding : materials
vhich could serve, in some cases, as partial or complete substitutes for the
conventional materials. The production of a low-cost binder material fram rice husk
ash and lime is an example of such efforts. ‘
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Improvement of traditional production technoloples as a means of increasing
productivity and enhancing improved product quality las also been promoted. This ..
has been pursued, very often, tnrough partial mechanization rather than adopting - -
wholesale highly capital intensive methods, therelyy. making use of the abundant :
labour in the country. For example, in the manufacture of lime, India has
provided a face-1ift to the 1ndustry by developing a necnanlcal hydrator to
provide high quality lime but at the saie time maintaining the traditional labour
intensive nature of the industry. ¥hen it has been necessary to irmort technology
for the manufacture of building materials, as in the case of the cellular concrete and
and aspnalt roofing sheets plants, the import content has been kept to a minimum.

The building materials industry in India uses coal as the primary source of fuel.
Even thougl there are abundant supplies of this fuel, bottlenscks in the rail
transport system sométimes creatc problems of availability. In .order to forestall
the frequent occurrence of such situations, the Government accords -priority to
the needs of the industry in the allocation of ra11way wagons for the transportatlon
of commodltles across the country .

" The development of the local bu11d1nn materials industry in Indla i1s thus
hased on the maximum exploitation of the resources that are readily avallable -
raw materials, coal and other fuels, abundant labour. The techhologies that have
been develored for ‘the industry have been determined bty the kinds of resources
available and by local needs.

Africa, 1like India, enjoys abundant availability of raw materials like limestonc,
clay and tlmber which could be converted into useful building materials, but has not
fully utilized them for a number of reasons. In the main, Africa has suffered from
the tradition of dependency on imported ready made nroducts from developed countries
to the extent of neglecting the develomment of avallable traditional skills in brick--
making, lime manufacturing, etc. Even when the develoument .of the local raw materia’
resources have bLeen plamned, the general tendency has beén to adont sophisticated and
capital intensive technologies whlch have not only drained hard earned foreign
exchange but have also required imvorted skills, the ahbsence of which has sometimes jed
to the collapse of productlon plants,

philosophy upen which the building materials industry in India has been
developea fits in very well with the philosophy of self-reliance embodied in the
Lagos Plan of Action, which is the blueprint for Africa's economic and social
developwent during the next twenty years., The experiences gained by India can
therefore prov1dn an input into the efforts being made in the countries of Africa
to achieve an increasing measure of self-sufficiency in the building materials
industry. It is important however to pive due consideration to the specific
conditicns in  the different countries of the African region

Flrstly, the labour intensive .technologies tHat have successfully been
used to produce the bulk of such materials as burnt bricks, clay tiles and lime
would have to be studied further to arrive at suitable labour-capital ratios,
since labour costs in the majority of African countries are higher than tbose
pertaining in India.- Secondlyi since coal which is the primary fuel used in the.
building materials industry:in India is available only in a few African counttiss,
redesign of same of the plants in respect of energy input would have to be considered.
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For examnle durlno the tecimical viorkshop which was held after the study tour by

the first group of African experts, 7/ cuestions were posed on the scope of using
other sources of energy, like oil and electric power instead of the low-volatile

coal that is currently heing used in India for the production of cement in mini-
cement plants based on the vertical shaft kiln technology. It was explained that the
develonnent .of technology for using these sources of energy had not received attention
in India since coal was abundant and had been found to be, and remained, the cheapest
‘'source of energy. Hovever, in some zases, as in lime oroductlon the kllns used

in India could, with only mincr modifications, be operated using flrewood and oil

as, fuel. :

- The promotional measures that have been adopted for 1ncreasmor the use of
1nd1genous building materials in India, including the formulation of appropriate
standards .and the construction of demeonstration buildings, should engage the prioritv
attention of African Govermments. It is also important to have precise information
about locally available raw materials and their potential uses as a hasis for
planning programmes for their optimum utilization to meet the needs of the construction
industry for building materials in various locations in a given country. The choice
of plant sizes should depend on the economic circumstances and the technical needs
of the country, the need -to create employment opportunities and should also give
due consideration to the concept o& decentrallzatlon of production.

3., ..Promotion of research and indigenous huilding technology

Research and develo“ment programmes have been given a high priority in the
development policy of India and this has contributed rrrea.tly to the successes that
have been achieved in the building materials and construction sector. The Council
of Scientific and Industrial Research plays an important role in the formulation
of research policies and has the Prime Minister as its President. Research and
development programmes therefore enjoy the full supoort of top Government policy
makers. The autonomy given to research institutions in theit overations and the
‘level of resources nut at their disnosal have qelped oreatly in enhancing their
effectiveness.

Ba51cally, India has a mixed economy in vhich the private sector rlays a
significant role; this ‘extends to the administration anﬂ funding of research and
development 1nst1tut10ns.. Equally.important is .the extent to which the industrial
sector. appreciates the need for researcb work, Tecognizes the findings of research
work as of importance to itself. and contrlbutef to the develoyment of research and
the comercial application of such findings. It is well revresented on the Boards
of management or the Scientific Advisory Councils of the reeearch institutions and
hence, is closely involved in their activities. National institutions like the
National Research Development Corporation and the National Puildings Organization
also assist in promoting the field apnlication of - the results of research work.

7/ Revport on Workshop on the development of the bulldlng materlals and
construction industries in -Africa based on Indlan experiences, ST/ECA/HUS/3,
October 1981.
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Research and development activities in the field of Luilding materials and -
construction have not always received the priority attention of many African
governments. It is clear however, from the experience of India that the maximum
exploitation of local raw materials for the production of building materials as
a means of pramoting self-reliance in the construction Sector cannot be achieved
without an effective, locally relevant research and development base. The o
co-ordination of scientific and teclnological research at the national level as
well as the promoticn of the adoption of newly-developed processes and tecimiques
in the building industry througi. instituticns akin to the Council of Scientific
" and Industrial Research, the National Buildings Organization and the National .
Researci: Development Corporation should be accorded increased priority attention.

African Governments need to review the current level of manpower and financial
resources made available to existing research institutions with a view to strengthening
them, where necessary. .. The Govermments should also explore the nossibilities of
encouraging the industrial sector itself to assist in the financing of research
and development activities and to make use of the research results, In this comnection,
the idea of levying -a 'cess" on certain building materials as a means of generating
funds to supvort research should merit a serious evaluation. Some countries may
have to detemmine the desirabiility of setting up new centres to undertake research
in the field- of building materials and construction. This assessment.should give
due consideration to the possibilities that may exist for joining other countries.
in establishing subregional research centres to serve the needs of the participating
countries. ' ' : o

In order to remove bottlenecks that hinder the ready application of research
findings, steps should be taken to: evolve suitable policies and incentives; educate
engineers, architects and other technicians on new building techniques and systems
tiiroush seminars and courses and also at the wniversities; organize training programmes
for middle-level technicians and artisans; increase resources available for

dissemination, particularly for the establishment of pilot/demonstration projects.

nesearch has contributed significantly to the use of improved building materials
in the rural areas of India and African countries could benefit fram some of the Indian
experiences relating to materials production technolopies, building construction
techniques and systems, and imprcvement of the durability of materials used in
construction, especially timber. In this connection it would be helpful for
building and building materials research institutions in African countries to
establish chammels for information exchange with their counterparts in India.
This will assist in determining which processes or techniques can be applied directly
and those that can be adapted with suitable modifications for application in individual
countries in the African region.

4, Development of construction services

The situation reparding the implementation of building and construction projects
in the majority of African countries is that the bulk of the important and high-
valued projects is executed by foreign based construction campanies while most of
the indigenous contractors have capacities to undertake only minor and low-valued
projects. The cost of project impnlementation in terms of foreign currency expenditure
therefore tends to be high, a situation many countries are finding increasingly
difficult to sustain. - :
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The problems of several local contracting fimms, particularly the smaller ones,
include lack of access to finance to purchase machinery and equipment, and also to
cammance projects without advance payments; general tecknical incompetence.due to
lack of formal training and unwillingness scmetimes to enfage the services of qualified
technical staff: and lack of sound managerial and organizational ability required

for successful project implementation and general maintenance of a sound business
enterprise. ' :

In some African countries, prograrmes have Leen initiated by the Governments to
* ijmprove upon the capacities and performance of local contractors. For example, in
same countries foreign construction companies are reguired to enter into partnership
with local counterparts before they can be registered to operate in the countries.
This policy has assisted greatly in the transfer of modem technologles to the
.1local entrepreneurs and 1in building them uo so that they can eventually handle,
independently, the tulk of construction projects. In some other countries special
schemes have heen set up to assist local contractors in the sreparation of contract
.-documents, planning and organization of construction works, management of latour
‘force, etc. in order to imhrove on their efficiency and profitalbility.

A lesson which can he learnt from the high degree of self-reliance achieved by -
India in the execution of .building and construction projects is. that with deterrzination,
backed Ly the formulation and implementation of appropriate pelicies and programmes,
African countries can overcome Current problems relatin; to inadequate local construction
capacity. The tendency to favour foreigm construction conpanies in the award of
contracts should be controlled by governments and prograrmes for improving the
capaci.ty of..local entreprengurs to handle more complex jobs should be planned and

implemented.
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IV.. - FOLLOW-1P ACTIONS - .

At the end of the workshop organized after théfétudy;tour of the first team
of African experts,.the experts made recammendatiens for the attention of African
. Governments, the Economic Commission for Africa and other international organizations

regarding the measures that should'be taken to bring atout improvements in the
building materials and construction sector in the countries of the African region,
giving due attention to the experilences gained by India in this. field. These .
recamendations are presented in.Annex I. : B L .

It was evident from the reports submitted to the Secretariat of ECA by the
participants in the study tour and, in-plant.training programmes that, the activities
undertaken in India had constituted a successful exercise in ;echnical‘co:gperation
among . developing countries (TCDC) and that ECA should continue to .promote such
TCDC activities. The experts, however, regretted the inability of ECA to. sponsor
experts from a greater nuwber of African countries in the training programmes due
to financial constraints. They therefore called upon ECA to take the necessary
_measures to ensure that the experiences gained in India by the experts were.
disseminated widely in the African countries through the organization of regional/
subregional/national seminars and also through the publication of technical documents.
ECA was.also requested to organize other study tours on various aspects of the
building materials and construction sector in African countries, as well as in
countries outside the resion, for African experts.

Another practical .follow-up action which ECA was called upon by. the African
experts to indertake is.the establishment of pilot-cum-demonstration plants, in
collaboration with interested African countries, for the production of selected
building materials (for example, lime, lime-pozzolana, cement on small scale,
roofing sheets from. agricultural wastes, etc,) based on simple technologies that
have been.developed in India. Such centres would not only provide opportunities
for demonstrating. the viability- of the new technologies, -but would also . be used
for training technicians from other countries and serve as instruments for
transferring the technologies to African countries. This action is considered
very important because the technologies are new to most African .countries, even
though the raw materials are available locally. ' :

The development of new technologies and their effective application in the
building materials dndustry is another important area where the intervention of ECA
is considered vital for the industry's development in the African region. .In this

- connexion, ECA has been requested to promote and support the establishment of
working groups/committees for the development, standardization and popularization
of new technologies in Africa.

The African Goverrments themselves have an important role to play in ensuring
that maximum use is made, at the national level, of the opportunities for making '
greater use of indigenous resources for improving the condition and performance
cf the building materials and construction sector that have been brought into focus
by the training programies orcanized by ECA in India. In particular, they should
give priority attention to the following areas:
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(1)

(ii)

(iii)

(iv)

(v) '-

The governments should. take steps to speedily establish a 'National Buildings

. and Construction Development Cell" (or strengthen an existing mechanism) to

assist in the detailed and co-ordinated planning of the building materials

and construction sector in respect of innovative policies and programmes and
institutional services, taking into account the relevance of India's experiences
and availing of India's assistance, if necessary;

Based on a determination of the aspects of the Indian experiences that could
possibly be applied in the countries, the Governments should take steps to
obtain further detailed information as may be necessary, either directly
from the relevant- Indian organizations or through the secretariat of

the Ecanomic Comission for Africa. It might also bte necessary ‘to sponsor °
selected national experts for further training and consultations in India
with regard to specific tecinologies or practices which could be considered
for adoption or modification to suit local conditions;

The Goverrments should speedily undertake detailed investigation, evaluation
and documentation of locally available raw materials, vhere this has not been
done already, and pramote schemes for developing or processing the raw
materials for the production of building materials including thé upgrading
and optimum utilization of inferior grade materials, . secondary species

of wood and their wastes, agricultural and industrial wastes, etc.;

The Goverrments should draw up a long-term development programme, with the
assistance of ECA or donor agencies if necessary, for the establishment of.
production facilities for specific building materials tased on cancents of small
and medium-scale production technologies, low investment, maximum use of local
materials and local entrepreneurship, as well as the relevant Indian experiences
in the field of mini-cement plants, the production of lime, clay-pozzolana,

~ clay- bricks and. roofing materials, the processing and use of secondary

species of wood and utilization of non-conventional sources of energy (solar
energy, biogas, wind energy, etc.); IR S

.The Governments should seek avenues for establishing oﬁeratdonal linkages with

other developing countries and international organizations with a view to
developing bilateral and multilateral technical co-operation in the field
of building materials and cohstruction’industries. In this comnexion, the

~ possibility of establishing firm-c¢-operation arrangements with: India

should be investigated and the appropriste. actions taken.
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V.  CO-CPERATION FETWEEN AFRICAN COUNTRIES AND INDIA

The findings of the training programmes organized in India by ECA fo. African
experts point to similarities in the problems th#at face India and African countries
with regard ‘to the development of the buildinig “indizstry to ensure a high degree of
self~sufficiency. India has made significant progress in this direction and African
countries can derive same lessons from the experisnces of that country. '

In his opening speech to the workshop cn the development of the huilding materials
and construction industries in Africa held in New Delhi in June 1581, the Secretary of
the Ministry of torks and Fousing of the Government of India expressed the hope that
the initiative taken by ECA to orpanize the workshop would pave the way for future
collaboration between India'and African countries in tackling the problem of housing
and building expeditiously. 8/ He also assured the experts of the willingness of -
the Government of India to provide technical assistance in specific fields as micht
be identified by the African experts during the workshop. The representatives of the
All India Prick and Tile Manufacturers Federation and the Lime Manufacturers Association’
of India also declared the willingness of their unions to assist African countries in
setting up building materi-ls plants hased on technologies developed in India. There are
therefore great opportunities for promoting further co-operation between India and
African countriss in the field of building materials and consttuction. The modalitias
for ensuring this co-operation should be defined and implemented.

1" Identification of areas of co-operation

Highly- trained technical manpower is an essential ingredient for the development
of scientific and technological capability and in view of the long sestation period
required, it is important to consider the training of technicians, scientists and
engineers as one of the areas of co-oneration. .

Another important area for co-operation will be in the scientific, technological
and industrial fields. In the industrial field for example, there could be co-operation
in setting up ‘of building materials industries such as cemen:, lime, lime-pozzolana,
brick and tile, using technologies appropriate to the African situation. Other areas
of co-operation could be definéd to meet the specific needs of individual countries.

2." Meéchanism of co-operation

Broadly, co-operation in the development of manpower may take two forms. African
Governments may arrange to recruit skilled manpower from India to train African scientists,
engineers and technicians in the countries. They could also arrange with the Government
of India to send African scientists, engineers and technicians to India for varying
periods .of training and refresher courses. Both tynes of co-operation for manpower
development will te needed.

8/ Report on Workshop on the development of the luilding materials and construction
industries in Africa based on Indian experiences, ST/ECA/IUS/3, Nctober 1981,
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In the field of science, technology and industry, similar metiods ‘can be adopted.
Above all, there should be an arrangement for repular exchange of scientific and technical
literature.. The research and development institutions have an impertant role to rlay
in tiis regard. . In addition, Indian tecmologists and industrialists may be required,.
on consultancy LiSlS, to establish building materials plants using rroven Indian
technology. Any institutions and organizations whose support the new industries will
renuire may nave to he set up tFrouon nanagerial conqultancy from India. Industrialists
from India may be encourafed to be joint partners to soae of the industries that vqll
be set up., :

4. The role of ICA and other United ilations Organizations

The United Nations Econemic Comission for Africa and other United Hations,
organizations such as UNCFS (Hahitat), UNIDO, UNDP and UNEP have an important role
to nlay in the nromotion of co-operation bLetween African countries and India in the
building materlals andd construction sector. The specific areas in which these
organizations can Drov1de assistance include the *'olloumcr -

(1) The esta}llsnment of onerat10nal linkages with varicus organizations in India
with a view to assisting African countries in develonine bilateral and multi- -
lateral technical co-cpmeration in the flell of tuilding materials and
construction; - -

(ii}) The establislment of a resicnal inforration system with subregional and national
linkages, in order to give African countries access to technical information
.avallarle in other African countries and in countries outside tihe African’
r8n10n,~1nc1ud1nﬂ India;

(iii) Assistancé in motlllzlno funés to svonsor African sc1ent1%ts and,technlcal
personnel for tralnlnq courses, 1nc1ud1np study tours in India;

(iv) "!rpanlzatmn of meetmcs, seminars and workshops on’ asnects of the btulrlmf*
materials. and construction industries..at the re~1onal subrenional or natlonal
level durins which Indian experiences could Le hig: llghted and in wiich eXDeTtS
from India could be invited to participate; and

(v) Promotion of thc establishment of joint regional or subregional research centres
for the development of the buildinc materials and construction- industries
in Africa, in collaboration with the relevant institutions in India, as may
ke necessary.
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¢ taking into account the relevance of India's cxperiences and availing of India's
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.. "ANNEX I
o ~ RECQ #ENDATIONS OF YORKSHOP ON DEVELOPMENT OF TiE
- PUTEDIMG MATERIALS AMD CONSTRUCTION IMDUSTRIES TH
"~ AFRICA BASED ON TNDIAN EXPTRIENCES b4

In the field of ﬂollcy, plannlng and promotlon

(i) Tach African Gove rnmpnt siould ﬁpeedlly establlcn {or: strcnvthen ex1qt1n0
mechanism) a "Mational Puilding Nevelopment.Cell" to’ assist governments-in-the dﬁtalled
plannln" of this sector in respect of innovative policies and prorrames and 1nat1tut10na1
services including development of skills with tie assistance of ICA whérever required,

assistance, if necessary.

In the field of production of building materials

(ii) African Fovernments Shoulu individually or throush: their econcnic communities,
speedily undertake a detaziled 1nveqtlpat10n, evaluation and documentatlon of locally
availalle raw materials-and pramote. schemes for developing/processing. the ‘raw materials
for production of huilding mﬂterlalsJ including the upgradation and optimum utlllzatlon
of inferior grade materials ant’ secondary species oL 1nod dnd their wastes.

(iii) African Governments should draw up a lonp tern develoﬁnent procramme with
the cssistance of IICA' if necessary, for the estallishment of ‘rroduction facilities for
specific Luilding materials based on concepts of small and medium scale production
tecnnolnﬁles low 1nvestment maximem use of local materials and wastes and local
entrerrencurshin, as well as relevant Indian experiences in the field of mini-cement
vlants, the ﬁroductlon of lime, clay pozzolana, clay bricks, utilization of non-
conventional sources of enerpmy (solar energy, LlO”aS wind enerpy, etc.}.

(iv) In order to nopularize the production possibilities referred to akove, ECA

. should assist African Governments and their concerned econgmic commmities in setting

up pilot plants/demonstration nrOJects in aﬂpronrlate locations, as a mqtter of priority.

v} Based on the aboVe.efforts and experlence, A‘rlcan Governments rmust organize/
undertalie required nre-feasibility/feasilility studies tc lead to the establishment of
a networli ‘of economlcally viable planus for production of buildiny materials. ECA's
assistance in this revard will 1e necessary.

In the fleld of 1ow—co°t hou51n§

(v1) African countries s‘ould male concerted efforts to achieve low-cost housing,
both in urban and Trural ‘areas, by improving the desitn and construction practices,
efficient architectural »nlanning, economical use. of materials, n=w and improved
construction technloueg, Letter mananenent of construction.prejects,. etc. ECA should
be instrmental in nromoting: develovments in these fields. - .

1/ Renort on workshop on the development of the tuilding materials and construction
industries in Africa hased on Indian exmeriences, ST/ECA/IUS/3, October 1981.
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(vii) To ackieve sirnificant results in the above fields, African Governments should
eammark specific funds for the implementaticn of low-cost housing nrojects.

(viii) To promote low-cost housing, experimental and demonstration housing projects
should be undertaken in urlan and rural areas, using innovative building techniques, new
construction materials, new design concepts, ctc. Proper feedback of experiences of
suc::-projects should- be orﬁanlzed Ly ECA for effective transfer .of technolocy 1n the B
field of low-cost housing in the African countries. -

In the field of research and'matérial standardization

(1x) African Governments should indertale a nositive procramme of promoting building
and tuilding materials research with ermphasis on the develomment of ampronriate teclmnologies;
for this nurose African Sovernmrents should strengthen existing material laboratories or '
set up new. research centres according to their needs with emhasis on regional and L
subresional co-operation-as well as co- oaeratlon with countrles outs1de the Afrlcan '

regsion, : : :

(x) ECA should nromote the estatlishment of re"10na1/suPreﬁlonal research centres
for the development of the tuilding materials and construction industry in Africa and
in this context, should assist selected existing national researc’. centres to become
focal points for urgent and specific research programmes. .

{xi) The research programmes and the programes for production of building materials:
should ‘te effectively linked with national housing and construction programmes as well
as with measures for the stﬂndarclzatlon of the huilding materials and their quality
cantrol.

(xii)' To facilitate tle. development of new tecinolories and their effective. .- o
application, ECA should pramote and supwort the establisiwent of working groups/
comittees for the deye standardization and ponularization of new tecimologies
in Africa. 3 A : e oo

in the field of 1nfonmét10n on building materials and Pulldlnﬂ _tecmiques

(xiii) ECA should estq :1ish a central information system (Data bank) with subregional
an-l national linkages in o der to give African countries access to technical infermation
on the tuilding and building ﬁatcrlals industry in the African region and in countries
outside the Afrlcan Tegion, o

“(xiv) LCA should ass1st African cointries in resnect of technlcal know-How by
orpanizing seminars, workshops and study tours for African experts on various aspects
of the sector, The study tours sihould ke oroanized in African countries themselves
ltesides countries outside the African region. In this connection, ECA is urged to
organize a regional seﬂlnqr as a follow-up to the current study tour and worLshop
in Indla.
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In the field of skills develoment

(xv) African Govermments should organize specific programmes for manpower training
with emphasis on skills upgrading and on-the-job training for art1sans, craftsmen and

techn1c1ans

In the field of International Co-operation

{(xvi) ECA should establlsh operatlonal 11nkaqes vith various organlzatlcns within
and outside the African region with a view to 3551st1np African countries in developing
bilateral and multilateral technical co-operation in the field of luilding materials
and construction industries.
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AMNEX 11
INVESTMENT AND LABOUR REQUIREMINTS FOR
TRICK PLANTS IM INDIA 1/
. . . Total
Optimum size . Total number
of plant - fO;nV$2§ﬁ§2§on of persons
annual of g million employed ner Remarks
capacity bricks 16 million
2
1. Handmade bricks Puildings up to three
by bhulls trench -5 10-12 300 storeys; plastering
kiln recuired
2. Bricks by soft Puildings up to five
mud machine 5 - 150 200 storeys; no external
(N2O) plastering required
3. Bricks by semi- Buildings up to five
mechanized 5 250 200 storeys: no external
process (CBERI) plasterins required
4, Pricks by : Buildings up to five
mechanized Al 250 75 storeys:; no external
DYOCESS plastering required

1/ Source: Production and utilization of bricks, roofing tiles and other masonry
Paner presented at workshop on the development of building

blocks bty A.V.R. Rao.

materials and construction industries in Africa, iew Delhi, June 1031.
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ANNEX 111
CAPITAL INVESTMENT FOR MINI-CEMINT PLANTS &/
50 TPD 199 TPD 150 TPD ‘ 200 TPD
Canacity
VSK  RK VK RK  VSK RK | VSK K

Fixed capital

3 - - 1 , 7 82
Yorking capital ‘. | - - 3 3
Total capital _ - _ r .
5§ 16, 600) 160, 90 274,89 317.65 561.17 . 416.47 705.88
Investment per
annual tomne of 97.5 - 7.2 - 642 1134 631  107.0

installed
capacity (US$)
Note: The cost figures were converted fram Indian runees to US dollars using
~ the exchange rate of US§ 1 = Rupees 8.57. '

VSK: Vertical Shaft Kiln
FX: Rotary Kiln.

~ I7 Scurce: S.K. Chopra - "Cement production in small scale'. Paper presented
at workshop on the development of building materials and construction industries in
Africa, New Delhi, June 1981.
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ANNEX IV
INVESTMENT FOR LIME PLANTS IM INDIA LY

A B C b
Capacity, tonnes per day 5 10 20 50
.Capacity, tonnes per annum 1,500 3,000 6,000 15,000
Total investment 31{250 02,500 0

43,750 100,000

Investment per 20.8 20.8
annual tonmne . to to 41.7 - 38.3
(US dollars) 28,2 33.3
Fuel used | coal coal coal coal

17 TData from "Production and utilization of lime and pozzolana in India' by
A.V.R, Rao, Mew DNelhi, June 1981. The 20 and SO tonne ner day plants have mechanical
hydrators. The costs .include working capital.
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SO'E INDIAN ORGANIZATIONS DEALING WITH ASPECTS
OF THE CEVELOFINT CF THE BUILDING INDUSTRY

Central Building Research Institute (CERI)
Roorkee (U.P.) .

Cement Research Institute of India (CRI)
#10 South Extension IT Ring Road
New Deliyi 110049

Forest Research Institute (FRI)
P.C.New Forest, Dehradun 248 006

Indian Plywood Industries Research Institute (IFIRI)
Tumkur Road, Bangalore - 560 022

Structural Engineering Research Centre (SERC)
Roorkee (U.P,) - 247 672

Structural Engineering Research Centre (SERC)

CSIR Campus, Madras 60C 029

National Research Development Corporation (NRDC)
23-22 Zamroodpur Cammunity Centre

Xailash Colony Extension

New Delhi - 110048

National Puildings Organization (MB0)
"G" ¥ing, Mirman Fhavan
Mew Delhi - 110011

'Housing and Urban Develorment Corporation (1IUDCQO})

12A Jam Nagar House
New Delhi - 11

Khadi and Village Industries Commission (XVIC)
Bombay | .

All India Brick and Tile Manufacturers Federation
1-E/21, Jhandewalan Extension
New Delhi -~ 110955

Lime Manufacturers Association of India
10 Alipur Road, New Delhi 110054
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