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Construction activity is complax and is inter-related v~~y closely
with overall National Development. Thers are limitation~ in establigh—
ing and explaining the ovarall concept of construction o ascount of
ite special characteristics.

Tn India construction activity is wecond only tc agriculture in
impertances  The Planning Comrissiosn has recognized that
construction, both public and private, accountz for about 50% of

the total outlay in any plan, anéd has made a comprehensive and
nbjective analysis of this activity.

The political set-up and inflow of outsiders into the sountry has

had great influence on construction. TIndia was known fer its
constru: tion materials from by~gone days. After Independence the
country ilaunched massive socio-aconomic development plans. The
development, i1n the use of materials, methods cof constructiona,
mamufacture and use of construction aquipment has been impracsive,
Construction activity has played a great role in tha growth of
different seciors of national development of the country.

The overall econory of the country is governad by the policies of
the Government. The Goverument has a dual role to play in
construction ano it acts both ar a legislative authority and alsc

ac a participant.

The role played by private and public rectors in construction

varies according to their respective places in the different sectors
of National Development. The finance for most of the sonstruction
is provided directly or indirectly, by the Government.

Construction is a complex process, may be not for tachnologieal
reasons, but because of the involvement of a large rumber of
participants with differing requiremsnts and attitudes. Construction
activity is the one where the end product is 'sz0ld? before it is
built, unlike a manufacturing industry, where the product is made
first and then sold. This characteristic has given rise to the origin
of 'Contract bond'.

The Agency that handles planning of overall construction activity has
to manage the different attitudes or requirements of different

constitutents to get a co-ordinated result,.:
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The methods of construction processing is different in Housing,

Irrigation and other heavy Civil Works, Bridges, and maintenance.

The process of construction depends on the number ot participants and
their approach to the construction activity, materials, finance

and construction methods.

Data and statistics in construction are scanty on account of the
special characteristics of the construction activity, It is not
always clearly defined, many of the agencies are involved, both big
and small, There is an overlapping of authority to which profession-
al institutions are not paying enough attention., The construction
activity is mobile, seasonal, and varying volume and intensity., It
is a 'Contract system' of work.

All aspects of both direct and indirect components of construction
have to be planned properly.

Building material forms 65% to 75% of the Construction out lay which
in turn is about 50% of the total Plan outlay. The local production,
selection of alternate material on final cost analysis, planning

in advance and development of new materials are matters needing
careful astudy,

Constmiction tools, plant and machinery manufacturer and their use,
are important for modern methods of construction and fast growth.
Indias is now self sufficient in most of the tools and equipment
exospt for some special items,

The Construction Industry is Jabour intensive in India. It is mostly
contract worke Data is not available on account of special nature of
consiruotion activity. The Building Trades training programmes need
greater attention. The wage structure of workers are in general low.
There is a predominance of unskilled workers. The woikers are not
organized. There are too many labour laws applicable with the result
they are either not applied or are overemphasised.

The problem of finding adequate finance at reasonable terms has been
one of the main difficulties faced by construction in India. The
planning commiasion and private contractors’' have suggested short
tern and long term measures, the short term by a ohange in prevalent
contract oonditions and improvement in the existing banking facilities,
and in the long term by setting up a Construction Finance Corporation.
The relationship and co-operation between the Government and the
private construction agencies which carry out most of the constiuction
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need greater study to effect improvement in the over-all interest
of construction.

The construction agencies range from a small private unit to a well
organized corporate company. On account of this gap, and its
region-wise and state-wise distribution, the construction industry
has remained organized and has not achieved its rightful place in
the Nation. A distinction has to be made between contractors
engaged in the real estate and building activity, and those engaged
in Civil Engineering Construction. Contracting firms of All-India
sianding are few, but statewise there are many well established
construction agencies. There are very few joint ventures and the
big firms handle all kinds of work themselves and this has given
rise to some problems in development of specialization, sharing of
risk, finance and employment. There ~re no well established
inetitutions to voioe the problems of constructicn agencies., The
Planning Commission has brought out a standard contract form to
regulate tendering method but it is not made univecrsally applicable,
The probleme raised by the constructicn men are, that: construction
is not recognized as Industry, financial institutions do not render
adequate financial assistance, tendering process is out-moded and
one-sided, material supply etc. by the owner often irregular, no
relief for esoalating prices of material, no co-ordination among
different participants resulting in delays. The labour laws for
construction do not take into consideration that construction is
contract work, that it is seasonal, that its volume of work changes
and that it is mobile. There are nearly 15 separate laws that apply
to a construction site, so a comprehensive single law is necessary.
The wage structure is low and not clearly defined. The acceptance
of the lowest bid without considering competancy, is another cause
for problems that arise on construction works.

The owners have on their side to state that, the contractors do not
employ qualified men, do not have proper management of works, do not
adopt modern technique of management, are not safety consoious,
disregard specifications, and do sub-standard work. There is no
oode of ethics among private contractors and no strong organization
to represent their oase. It is also alleged that (ontractors
mis-use the construction material and plant given .n trust for their
use,

The oonsultancy services in India have develope’ from the foreign-owned
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or based consultancy services. It is suggestea that design

departments of the Government should make more use of the expertise

available, Indian Consultancy Services are also capable of

rendering services even to less-developed countries.

The Government has set up under different ministries public sector

construction agencies with the object of controlling costs, modern-

izing the construction, to act as a check and guide to private
construction agencies.

However until now they have attained their objectives although of

late their performance is improving.

There are a number of research institutions connected with

construction activity which are rendering valuable service.

In conclusion it has to be said that in India, construction aotivity

has developed so rapidly after Independence, that it is neoessary for

it to learn much from more developed countries. In its turn y it has
much to offer also to developing and under-developed oountries,

Considering all aspects of the construction activity in India, its

present situation and trends, the following lines of action should

be considered ar important and essential for intregrated construotion

activity inany developing or under-developed country.

a) Pre-planning in the overall aspects of the sector of national
development and the construction factor involved.

b) Some of the present methods of construction are out-moded, some
designs are over-burdened with safety factors. These have to
ohange in the light of newe techniques and methodologies.

c) There is a neoessity for proper estimates of requirement of
construction materials and much scope for higher productivity
in the manufacture of building materials and also introduction
and promotion of new materials.

d) Evolving short term and long term measures to extend financial
assistance on reasonable terms to the oonstruction industry.

e) Mechanization is vital for development and modernization of
oonstruction. Measures have to be taken to reduce idle time,
and minimiee under-utilization of equipment. The formation of
oonstruotion equipment pools, rationalizing spare procurement,
building up after sales services is vital, The mamufacture o~
indigenous equipment has to be selective.

f) Administrative processing within the industry in the form of
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tender documents and contract forms, standards in specifications
etc. need a bold approach and ohange of attitudes on the part

of Government and othar owners.

The Labour laws have to be compensative taking iato consideration
the special nature of construction activity.

The training programme for constructicn trales needs a different
approach, taking into account the differnet trends in
construction activity.

Construction management has to undergo a radical change in its
approach to suit fast development. The present outmoded system
of public administration of construction has to give place to
the professional men taking over with full power ard responsibi-
litye.

The private construction agencies form the mainstay for the
execution of works., They have to develop on right lines with
proper codes of ethics and gain a fightful place in society.

The technical associations which give more attention to design
and research aspects have to give the due attention to
construction methods also.

The construction activity has to be organized as an Industry, so
that it q§vtlopa properly and utilises all aids and services
which engineering management has at its disposal for the over-
all devlopment of the industry.




IT

CONSTRUCTION ACTIVITY IN INDTA-PRFESENT STTUATION AND 'PRUNDS,

INTRODUCTION

1, Scope of this Paperst Construction activity in any Nation

is a complex activity as it is very closely inter-rvelatad ~i ik
the over-all National Development. Various attemp- have been
made to define the complexjties of the construction activity,
and define guide lines to establish the overall concept of
construction but all of these could be likened to the prover-
bial "Blind men and the Flephant". Bach blind man touched inly
a part of the elephant and described his total concept of tha
elephant in terms of his experience of the part. This paper is
an attempt to high-light the total concepts of conatruction
Industry or activity with the full rea‘ization that ths concept
is not based on blindness but perhaps o1 a limited vision., I
have baeen directly involved in the construction of heavy Civil
Engineering Projects, spreadover different parts of the country
while working for thes foremost private construction company of
the country. I wish to limit my presentation to the Complex-
ities of the construction activity in my country as I conciave
them,

DEVELOPMENT OF CONSTRUCTION IN INDIA:

2. The role of constru.tion in National Development and
Economy .
The Construction activity in aﬁy nation is guided by the ovarall

National Development. Sufficient data and statist.cs ace c¢flen
however not available for correlating the construciion activities
with the National Econcamy. Cor -truction activity may bs second only
to the Industrial Sector in any developed Nation, TIn India, the
construstion activity is the second most important economic
activity, next to dgriculture. It is well recognized by the
Piannirg Commission, the top planning body of the ccuntry, that
Construotion accounts for a major share of expenditure in any
plan for Socio~Economic development. Aiong with the incresase

in the total outlay in each parsonal plan, sxpenditurs on
construction has also recorded a steady increase. Construotion
Programmes are inter-woven in a large measure in all wseciions

of development; be it l.ousing, transport, industry, irrigation,
power, education, health, defence or as a matter of fact any
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activity af the country. The Flarming C~mmission has
racogmi:ed tnat construction, bhoth public and private,
acceants for abuut 507 of the total ~utl:y in any plan.
Constructicr ac tivity covers not orlv new constrnction bnt
repuir ano malntenance of nld works also, The latter may
form a fi:rly big percentage of overall consiruction
activity depending on what importance and prior-tiex are
g1von to this aspent of preserving the old conatruction.

3+ Davelopment of construction in the Country:

The political set-up and the inflow of outsiders into the
country had great influence on the development of the
constructior. in tha country.

(1) Pre-independence Periods

Trdia is known for its construction skills from by-gone
days. The temples, Palaces, Irrigation Works, Canal
systems, Ports testify to 4his, Indians knew how best o
use in construction the basic tonstruction materials. like
earth, lime, stone, and timber. The use of esarth for
building of watar storage reservoirs, fortifications, and
housing was well developed. Admixture: like grass,
cowdung, lime, atc, io #lve requisite properties were also
in use all over the country. The burning of lime, clav for
bricks was an important village industry. The seleciicn of
stone, working on iifferent kinds of stones, handling of
heavy stones for buildings, temples and forts was very ably
done. The use of stones with hydraulic lime mortat and
surkhi for dams and other hydraulic structures was a far-
reaching development,

The technique of tunnelling was an evolution of the

ancient method of digging secret escape passages for the
safery of rulers, The tunnelling methods adopted are
evidenced by the famous cave temples also in many parts of
Indias But in all these works, time factor was of no great
importance, bui the keynote wasg muality, fineness and granduer,
The construction men and workers took great pride in their
work and had great self-satisfaction. The local kings and
landlords were the owners and made use of the construc*ion

men both local and outside in special cases, for the

construction of structures, There was no regular corstmction




agency a8 ~uch 10 undertake works. The advent of Nuslin

rule brought in the construction methods, materials and
architesture of the countries where they had migrated from.
the skilled workers were brought or came from the countr.es
o* the Middle East.

During the British time, the construction of irrigation

and power Projects, roads, railways, and ports and so on,
brought in a technological change in the construction
methods. Use of better hand tools, steam—power, winch and pile
driving etc., came in with the British engineers planning and
supervising the execution of the workse There were no
established construction agencies to undertake construction.
The State Public Works Department and the Railways were
mainly carrying cut such construction works. The work was
carried out by employing small gangs of labour of different
trades and paving them only daily wages or on task work.

The materials, tools and plants whereever used were all owned
and supplied by the department. The Railways were the
pioneers in construction of Bridges and tunnels. The method
of construction adopted by the Railway engineers was mostly
based on British practice.

A great change in the method of construction, and use of
construction equipment came about only after the ?nd World
War when American influence of Eize, speed of construction
and eagerness to use better and faster methods of construction
were seen all over the World in some form or another and also
in different stages of application., The great increase in
the use of reinforced concrete brought in new ideas and

methods of econstruction.

(i1) Post Indapendence Pariodt

After independence, India launched extensive Five-Yearly
programmes for economic and social developments. The outlay
in the last three five-year plans iz about Rs. 210,000 million
which is more than what was invested during the 150 years
before independence. After the independence, the country has
made greal strides in methods of construction, use of
different construction equipment. In building and Housing




and the "igh rise and the multi-storey buildings dot the

skyline of most cities. The use of rainfor-ed cunerete,

precast anits to replace steel and brick wori, deri =g mixing
nd placing of scientifically controlled concrete mixes, use

nf building hoists, tower cranes, steel tubular ;saffoldings

and steel form work, use of polishing machinez, use of

glass panelling, aluminium and retal window frames, etc. is

in vogue. For factories, structures of insmiious shapes ares
being designed and ccnstructed either in reinforced

concrete, prestressed concrete, steel or 2 combination of thesze.
Special structures like coolang towers, muclear, chell
structurcs, hangers, silos etec., are being desigmed and
constructerd,

In road building, India has developed methods to suit the
varying conditions of the country. Starting with the traditional
materials and mamial methods for rural roads, the high-ways

and express-ways are being built using earth moving eguipment
consolidation by machines, and paving by machines. In nany
areas, combinations of both are used to balance tha spa-1 of
construction with employment needs. New corstristion met'da
have been devised to build roads in border areas, at nigh
elevations, and in unstable mcuntain terrain. The Central

Road Research Institute, Delhi, has evolved various methods to
tackle problems arising due to different soil conditisns and
load factors.

Bridge construction for roada and railways, ranging from short
R.G.C. decking span resting on open foundations, tc latge span
bridges founded on caissons built by use of floating,

pneumatic sinking methods with prestresced concrete superstructure
have been designed and cons*ructed. 411 equipment needed lor
these are manufactured in the country. In the field of
foundation engineering precast or bored concrete piles, in the
construction of sand drains, stone colums are in use. But in
this case the outside technical know-how and equipment is import-
ed. Of late some construction firms and Research Institutes are
developing indigenous methods and equipment, in ports and
habours, the designs for marine works are prepared with the

assistance of foreign consultants. The eJuipment and know-how
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for dredging is not indiginevusly developed. However the
construction methods for piling, btreakwatar construction
are heing carried out by Indian Construction firms without
any foreign collaboration.
On the irrigation front, India is widely known for its
irrigation worke, storage dams and canal systems. The
country possesses all the technical skill for designing as
well as construction of all types of hydraulic structures.
Indian Construction Companies have carried out massive earth
dams using sophisticated earth equipment, rockfill dams and
% concrete dams using all modern methods and construction
\ equipment. The country has very well develorad the technology
for building massive concrete dams and hydraulic structures.
Except for some high~capacity batching and mixing plants and
big crushers, most of the equipment alsoc is available in the
country and methods to use them to the fulles extent are
being adopted.

4. ROLE ON_THE CONSTRUCTION INDUSTRY IN MAJOR DEVELOPMENT
SECTORS OF THE COUNTRY:

The total investment and approximate break up of construction

estimates in different sectors during the last three 5 year
plans will show how the construction activities have been

generated as a result of tha outlay in the developu.nt plans.
[

Outlags on plans and estimated components of construction in
some major sectors

Total Investment Estimated Fstimated Con-~
in Res Millions Construct- struction Component
current Prices ion Com- Rs. in Millions

ponent.
2nd 3rd 4an % 2nd rd  4th
Plan Plan Plan Plan Plan Plan
1+ Housing and
construction, 7250 11000 17800 100 7250 11000 17800
2, Transport +
communitation 14100 17360 36400 55 7760 9530 20000
3« Organized
Industry 15450 25700 62810 25 3860 6430 15720
4. Power 4850 10620 20800 43 2090 4570 8960
5. Irrigation 4200 6500 9640 80 3360 5200 Y710

6.Agriculture £350 14600 24750 47 3920 6860 11630
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The financ:al cutlays in different sectn; - and subsectora
and the physical achievements in con-truct1on activity are
detailed in Annexure 1,

CONSTRUCTION ADMINISTRATION IN INDIA:

5« The Role of the Government in Construction:

As the overall economy 5 the country 1g foverned by the policies
and guidelines laid down by the Government, the public or
private sector has to act in consonance with these policiaes.

The CGovernment plays the dual rola in that it acts as a
legislative authority imposing ccnstraints on construction and

28 a participant in the construction process. It has not given
by any special consideration to construction, esven though it ie
avident that practicaliy 31’ human activities take place in, on
or around the preducta of sonstructinn,

6. Qutlay in Public and Private 3ectors:

The outlays in Pu.i.. Sacter and Private Seator :n the plang
indicate the trend of investment and participation in different
sectors. As stated earl.er the share of construction activity

in the outlay for the various sectors varies, so does the role
played by Public and private cons:runtion agencies participating
in the conatruction. During the first two five year plans of the
country out of total R:., 1,01,100 million, Rs. 52,100 million
were spent in public sector and Rs. 49,000 miltion in private
sector. The investment and outlay in 3rd and 4th five year plans
in the publi: and nrivate “actors and also the estimated
construction component in 4th rlan under differant gectors are
shown in Annexure >,

The Covernment is usually committed to provide finance for

the construction process as a part of tha activity of any

ssctor of development., They may act as direct cliants as in
case of all public investment either diractly or through State

or Local Jovernment or through public agencies founded by the
Government. But in cane of housing, both living accomodation
and factorises, private construction is encouraged by making
availab'e capital at reasonable ratec of interest and over long
periods as iz done by such sources ag Life Insnrance Corporations,

Housing boards, and Metropolitan development Board:,
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T. Construc.;on a complex process

Construction is a complex process, not for tachnologica:
reasons but because of the large number of participants
irvolved and the conflicts arising out of thair differing
raquirsments and attitudes. Another complexity is the
contractusl r-lationship linking the participanis concerned.
Construction activity is one where the product, for example,

a building, a factory or a power station is "sold" before

it is built, This 18 quite unlike manufacturing industry
where the product is made first and then sold and so the
product cost is known. This is characteristic to the origin
of a "contracted bond" associated with construction in all
countries, at all levels of development. Because of this
special nature, there is the complicated process of written
which are very detailed in defining contractual obligations,
specifications both general and technical, bills of quantities
drawings, legal and financial conditions, and so on. In these
documents all the characteristics of the final product must be
described and qualified in unequivocal terms, to enable the
contracting agency to offer a firm price for the ptoduct
envisageds The scope, quality and substance of information ex-
changed among the participants is largely embodied in the form
of contract linking them.

8. The Participants:

The construction activity involves many participants or con-
stituents the main being (1) the owner, (2) the user, (3) the
sanctioning authority, (4) the planning authority, (5) the design

team, (6) the supervising team, (7) the contractor, (8) the sub-
contractor, (9) the manufacturers of building materials,

(10) the mamufacturers of equipment, (11) suppliers of stores,
(12) electricity and water supply services, (13) the labour
Unions, (14) the financial institutions, (15) the Taxation
authorities, and most important, (16) the Government and

its policies and plans. The requirements of each constituent
are quite different and the approach or attitude to the activity
at hand will always vary. The Agency that handles planning of
the overall constitution has to see that these different

attitudes or requirements are well co-ordinated.
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9. Administrative Methoduy:

The works to be constructed may be by an individual for his own
use or by the State for the use of the people of the State.

Hence the process of operation of construction businnesses
varies depending on the number of participants and their approach
to the consiruction activity, materials, finance and construction
methods adopted.

(i) In small hamlets: A private owner who wants to build his

own house makes use of the local material like earth, grass,

bamboos and local timber, etc., and the construction is carried

out by the owner himself and his family, In bigger villages or
rural areas, local carpenters and masons are engaged. In this area
the mason or the carpenter usually evolves his own design and
becomes a planner for the house. In manu of the towne an experienced
mason becomes the contractor, who takes over the overall management.
He arranges material, men, gives thn plan and carries out the

entire worke This same method applies to the digging of wells

or land improvement or irrigation feeder canals to the fields.,

(ii) In bigger towns, having municipal atatus, the building

plans have to be approached by a chartered engineer or architect
bafore sanction i=s given for construction. In such areas quite
a number of experienced contractors, who are either graduate
engineers or gualified overseers or retired people from the
Government engineering services ast as consultants or Contractors
and do the entire work. The purchase of materials, and the arr-
angement of men is usually done by the contractor. In bigger
cities the architect prepares the design after discussing

with the owner or user. He obtains a sanction from the local
authority, the municipality or the corporation as .he case

may be. He may then invite bids fron local contractors, allot the
work on negotiated rates to one of the contractors known to him.
He supervises the work, certifies the bille and gets the
structure completed.
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(iii) The co-operntive tyre of construction 1s nowadays adopted

for the multi-stor~ied buiilding., Here the promoter invites peopie
in need of housing %o form 4 co-uperative society. 1lle ants as a
promoter and/or manager. He will partly finance the work, and
collect money in instalments from members of tha* Co-operative
Society and get the construction of building completed, le nay
engage architects and consultants also,

>

(iv) Housing Boards, Life Iijurance Corporations and Urban

Devel opment Councils are playing a rapidly increasing part 1.

housing for low income groups. Here financing is done by these authori-
ties, and iand belonging to th: Covernment is developed intc a
fommunity area, Buildingg are consiructed in a modular svetem and
after the entire building is ready, it is then sold out-right or given
on instalment baris elther against security of insurance or, in the
cage of the GQover ament employeeg on loans against Provident Funds,
Some Indistrial houses give lcans to their employees at a 1ow intereat
nte repayable ir easy instalments, so that they ~ar own their own
homee, [t can thus be seen that in a vast country live India, housing
development is moving forward steadily frow the primitive dwellings
to tje most medern buildings.,

{(v) In the cage of factories the situation 1s quite Jifferent,

In large factories, the design for the factory builiing and layout
varies depending on the location, tyra of factory aand the pricess
adopted, 1t may so happen that the factory has a toreien ciilaberation
and foreigh technical know-how\veing involved, Lhe foreign consuliant
will have a say in the layout, OCnce the factury 1nyout is finalized,
the preparation of drawings, details ate,, is done by the local
congultants or the engineering -departnent of the company, or the
Government, In such cases ugiaily a limited mumh-r of Lide or contracts
are negotiated with builders known to the factory ourers or consulting
engineerg. The work is not always awarded to tL» lowesl bidder, 1In the
case of public sector factories, tenders are invited in the normal
bureaucratic Governmental pattern, and work awarded to lowest bidder,

(iv) 1In the case of construction of irrigation works, ports, habours,

transport, shipyards, airfields etc,, the procedures are entirely
different. These are undertaken by the Government either Sta‘~ .

Federal., The irvestigation, survey, feasibility studies both technical




and finarecii', are undeviaken by the ppronriate Govo rament
Departments. G the hasis of this data, the enera’ layout

plan of the particular project i rmode out.  1In this onse, the
Tocal bodiesz, the Tentral fGovernmeni, the Otate Goverament gervire
departments live eolosic.! survey, commnications gand elactirirs
water supply Jdepartmente, o way usaa iy algo ~ome 1nto plcture,
All these facturg ~ontic? tha congtruetior processes methods to be
adopted on the projec’, 7Pender docurenta contuinine specifications,
termg and conditions and lrawings are prepared by fte Department
entrastied with the execuiion of the project, Bide are invited and
between one month and ihree months time is allowel to the bidders
for their investigations and preparaticn of bids., The bids are
expected to confuorm to the gnecifications laid town and -catain all
technical information, After the bids are open.i, a comparative

ana ysis of the bids is made and saully the !owest b1 is accepted,
irrespective of whether he is competent ~r not,

(vii) 1In highways, bridges and port constructions, water supply,

treatment works and other specialized works the owner may ask

contractors to bid on a turn key bagis i.e. including the design and
construction bagsed on ihe requirements of the owner, The entire
responsibility for desipgn and construction ot a fixed or lump sum
price then resls with the centractor, who has the necessary engincer-
ing skill and whc can co-ordinate specialists and emiinment supplies.
In such cases the work is awerded after discissing with the fwo or
three of the low bidders to acertain the souadness of the contractor's
proposal and the overall cost,

(viii) Maintenance work execution varies Loth in financial

allocation and metiiods of execution depending on the agency owning or
underiaving the maiutenance work and the stricture. The maintenance
costs are fixed either as a percentage of the cost of the structure or
based on the experiences on similiar structures, The central Public
Works Department gets about Séﬁ of the maintenance work lone through
contractors and the -est departmentally., The Railways carry out all
worke within their department, The practice with some State Qovernments
is to get the work done through contracts, in Military Engineering

Service about (87 through contracts and the rest departmentally.
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rere the maintenance work is ecarried st thron,-h controote, thue cystem
et rontracte varies, In some cases a term contract un a 2onal basis
ir entered into and requisitions placed from time to time. 1In other
nases con'racts are for particular work, The trend is to get normal
maintenance programmes executed through contracting .pencies and ad hoe

repairs departmentally,

G, Non availability of Data and Statistics on Construction:

Data statistics in construction are scanty on account of the apecial
charactistics of the construction activity in the country,

(a) FEven though so many participants are involved, scant attention
is paid by most of them to the important aspect of the construct-
ion for the fast economic and social developmeat, Theras are no
defined targets for construction in National Plans.

(r) In India, the construction industry is not well defined, It is
often difficult to clearly identify what is coustruction lecause,
as stated earlier, it covers activities from building a small
hut, to building a sophisticated Nuclear Power station, Data
and statistics for construction activity are not available nor
serious attempis made to collect them by proper definitions and

introduction of norms,

(¢} The construction activity is carried out by a number of agencies

right {rom & individual on his own to a group of men, for a
village administrative\ouncil to the central Government. It may
be for changing a floor tile of small building or maintenance of
a dam, or a canal system.

(1) There is over-lapping of authority of controliing, sanctioning,
executing and using and as such collection of statisticts is
difficult, The agencies that undertake actual ronstruction also
are not properly organized., The agencies may be from an

individual worker himself to a huge public limited firm, from a

small sub-contractor or tradesman tc a big department of the
Government,

(e) Even though construction work has been carried out by contracting

firms for a long time, there is no effective and proper organi-
zations that exist do not work for the industry as a whole, The

interest of their individual members are given more importance

than the interest of the industry as a whole.




(f) the professional institites of te-hnical men “unnected
Wwith construction have not given ser:oug thought to the
congtruction industr, "hey have motly enraged themselves
in the desi;n ani research aspects but not in construction
aspects, and preblems of tre comstruction industry.

(g) The crmstruction activity is movile. As soon as a wors is
over, the c~ongtruction agency ie¢ either woula (p or moves
t¢ a now construction site, It is alse s=2asonal, The aemand
for construction materinls and labuur varies according to :

]
demands of the construction activity genercted by the different .
sectors of national development,

(h} On account of the contract system cf work, and its seasonal

natire, the labour front in construction has not been
organized, There is no comprehensive legislation also to

protect the labour force,

1V, MAJOR COMPCNENTS OF CONSTRUCTION INDUSTRY AND THEIR PRESENT STATUS
AND TRENDS,

11, The major components of the Construction Industry are:

i) materials

ii) machinery

iii) man-power and

iv) finance
which may be considered as direct inputs. The supporting industries
such as the manufacturers and processers of machinery and mnterials,
and the supporting institutions like ed.cational and research, form the
indirect inputs,
All these aspects of the construction industry should be given adequate
congideration in planning the economic strategy and has to be done at

District level plans for success of any development plans,

12. Building materials (industry and present position in th; Countrxl:

The material inputs are in the form of earth or soil, rock, bricks and

clay producte, lime cement, puzzolans, wood-based hardboards, steel,
p.astics glass, ceramics, hard-ware, aluminium, brass-fitting, electricaﬁ
goods and 8o on, As stated earlier, the type of material used or the
quantities put in vary depending on the development in the particular
material, climatic conditions, technical skill available and the




finances. Consiruction formns 4‘),1: to (‘3\:‘,’1 of fivod canital Tormation,
of this amount building materials account for betwean %57 to 750 of
the tctal value of conriruction, Thus the boil irng mterinie industry
is verpy closely connected with the process of aevelopment or
construction indugtry. laterials like clay producis, r e d
aggregates, bricks, lime and cement, timber and stec! ure the basic
building materials constituting anything between w0 e Bl of the
total materials wused depending on the structucc,

The other materials are s!till imported even though they may nci be
used in large quantities, shortage of them may affect very critically
many construction works,

i} Local production or production at zonal centers: In a vast

country like India, with different climatic conditions, natural
resources, technical skill and cultural and historical background,
the types of materials vary. The usage of materials also varies
according to the State of Construction. In many cases the

building materials industry and the construction indusiry cannot be
separated, particularly when the construction agency itself manufact-
ures the building materials at site. Construction materials being
bulky, invariably the use of local materials are preferred or
production at site is undertaken. But special building materials
cannot be made locally and hawe necessarily to be transported. Such
items are hardware, glass, cement, wood, s’eel and other metal products,
In such cases production centres should be specified to serve the
particular surrounding area to avoid transport costs. Even in the

uge of bricks, ceramics, lime and other clay products, the local

production cannot be adjusted to varying construction outputs. These

will create complication in investment, labour layoffs, and develop-

ment, In these cases also, it may be worthwhile to have production

centres where quantity and quality could be controlled and cost could

come down on aocount of mags production, These centres would take

care of variation in construction volume in different parts of the

sone to which these centres supply. Si.ice most building materials
are bulky and have a high volume-weight ratio, which controls the
transport cost, it is necessary to seek out the overall optimum cost
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to decide whether to produce locally or at the zonal centre and
how big the zone would he,

For any successtul implementation of economical and timely
construction of the planning of constriction material production
and where it should be carried out is vital.

ii) Alternate materia! selection on final cost analysiss

Another aspect is the adoption of alternate materials to serve the
requirements, There are cases where stone materials are transported
over a distance of 3C0/3%0 kms. on railways fcr river protection

works where concrete blocks made from local sand and local river bed
aggregate could be used. If proper planning and cost analysis igs

done in such a case it would be evident that there is no difference

in ultimate cost, Similiar cases arise in selection of aggregates

for concrete manufacture, whether to have local aggregates even though
some evtra cement is needed to oblain the strength or to transport

it from long distance .rly on superficial counsideration of excassive
c.st of cement. In such a case it would “e prudent to work out designs
and carry oui tests to find out the economical golution, The final
costs has to take into account the road transport bottle-necks,
different authorities and local Governments involved and the hold ups
thereof, Hence a proper evaluation of final cost in place of the
material is very essential for proper utilization and planning of
building materials,

iii) Demand and supply of building materialss The problems involved

were not a matter of serious study and planning till the end of the
Indian Second Plan Period, The National Building Organization made

a good start on estimation of material requirements during the Fourth
Plan as per Annexure 3, The advance approximate estimates of fifth
Five Year Plan are shown in Annexure 4.

iv) New materials od construction are bteing developed as

conventional materials only, will not be sufficient, for example
modern clay oroducts such as high strength bricks, perforated bricks
are being concidered. These would be produced only by mechanical
mean3e Number »f foctories are being set up in all parts of the
country., Similiar is ‘he case with sand-lime bricks in Kerala,
Cellular bricks and punels using lime ard fly ash are produced in

Madras and another factory is coming up in West Bengal. One plant
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usine the Swenish "Siporex" process is established in Poona, The

Hindugtan Housing Tactory of the Govermment of India is making light-
weight concrete blocks, Wood bLased panel products to overcome shortage
of fimber are being taken up in different parts of the country,
Asphaltic corrugated sheets for low cost housing have been developed and
sroduction started in three factories. Plastic products are replacing
building hardware,piping for sanitary waler supply, hand rails and

in floor tiles, and so oa., The use of deformed steel bars to save

steel in reinforced concrete is being encouraged,

13. Construction tocls, plant and machinery:

Construction activity in this vast country being in all stages of

development, varied types of equipment and tools are in use.

i, Hand tonls: Hand tools are made in the country for a long time
and there has been no improvement. Wheel carts and wheel barrows
have been in use only lately but are not very common, Head load
method of conveyance of materials in baskets is used extensively
in most of the building operations and even for carrying earth and
concrete.

ii. Animal power: In many parts of the country, donkeys, mules and
camels are used for transport of material like bricks, sand,
earth, They were used for earth consolidation also in the early
days.,

iii,Hand operated machines:s The hand operated tatkles have been used,

and are now in use in many;parts of the country for hoisting
materials, sinking of tube wells, pile driving, erection etc,

iv. Power driven construction plant and equipment could be broadly

clagsified into two categories,

(a) Buildings.

(b) Other civil engineering works,
The plant for building construction is not heavy or varied whereas for
Civil Engineering Works where heavy transport of materials and different
operations are involved the equipment is specialized.
ive (a) Plant on buildings: for most dwelling houses and not too-high

buildings the only plant used is a concrete mixer, material hoist, pump
for dewatering and mortar mills if lime i= used. As taller buildings
started coming in, the use of Tower Crane and Travelling Cranes

became necessary, Tower Cranes have facilitated the introduction of

recast consiruction techniques, as heavier units can be handled.
p q ’



Tuwer Cranes are of recent origin and the uce of these on tall buildings
hags changed tte cuncept of tuilding congtruction and time schedules
re;gmired,

I3

v, {a Congtraction plant and machinery in civil engineering works:

The pilant and emiipment .sed for construction ranges from a smail
concrete mixer or 4 wotor mill to a excavator, hauling and concrete
placing units, stcene crushing and aggregate processing plants,
sutormfic concrete batching and mixing plants, equipment like cable-
ways, cranes beltcrete etc, In the early days even pumps and concrete
mixers of srall capacity were being imported, Now most of the small
construction plant like pumps, vibrators, concrete mixers, mortar
mills, builders hoist, scaffolding, winches are all being manufactured i
Indin, They are awviilablr in different sizes with either electric or

. diegel drive,

(b} Heavy constricticn nlant and equipments

“he empluyment of emuipment depended oii factors 1ike sk11l, education
level and service facilities available for operation of the equipment
and the overall develcpment in different gectors,

Some construction equipment and mining equipment brought in the earlier
days was.mostly steam operated. Some of them can still be seen in some
parts of the country,

With *he advent of industrialization and the agricultural revolution,
Jrrigation and Hydro-Flectric Projects such as Bhakra Nangnl, D.V.C,
an. Rihand, Steel Plants, Fertiliser factories, and Refineries were
talen up and equipment started coming into the cuuntry, Many of these
projects were taken up with technical and financial assistance from
developed countries and International Aid Organizations and United
Natione agencies, The report of the construction plant and machinery
cosmittiee of 1954 states "The mechanization of projects is a new sphere i
which Indian engineers are noit yet fully oriented. It should be
reilized that we are attempting to adopt 1953 technirues in this
country with a background which is 50 ye.rs behind the times in the
countries we try to follow, The entire approach is in a process of
avclotuin," Until 1948 there was scarcely any heavy earth moving
eqiipment in India whereas in 1954, its value was of Rs, 400 million,
After independence in India there was a great pressure for development
in all fields, DBut there was no definite programme of gelection or
manuafacture of heavy equipment. The equipment then available was mostly

taft over by Lhe allies after the Second World War, Hence a definite
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policy could not be laid down for equipment imports as to type of
equipment, standardisation, training of manpower, or spare parts. .
This was on account of the varied types of equipment under different
stages of development coming into the country depending on the

agency that was giving aid or loan or technical advice. The different
types of equipment from different countroes gave rise to a

problems of foreign exchange requirement later for spare parts with
the result the utilization factor was very low.

Another aspect is the scarcity of foreign exchange available to such

a vast country, to cover so many fields of development. So a large

number of smaller items of equipment spread over number of develop-

Sl i N sk

ment projects, would seem to be the better solution, rather than
going in for a lesser number of big and sophisticated units which
may be locked up in only a few projects. Even now in all parts of
the country the technical skill has not yet improved to handle such
sophisticated equipment. The auxiliary industries also have not deve-
loped so fast. Metallurgy is still at a low stage of development. The
siges of the units have to be considersd in the overall economics
depending on planned indigenous manufacture of such equipment in the
country.
The export market to less developed countries and the marketable
products in these countries and the technical skill the country can
easily spare for such countries has to be also a guide line in
taking up the marfacture of indigenous equipments.

Earth moving equipment wer® almost unknown in the country up
to 1930 except for small wheel tractors used for agriculture
purposes. It has now all assorted makes and types and sizes of earth
moving equipments. The indegenous manufacture of earth moving
equipment has started and the country is self sufficient in this
(see Annexure 5),

(1) Automatic mixing and batching plants: There are very few
fully automated mixing and batching plants. The total number of

plants may be about ten, all of them were imported.

(ii) Crushing Plants: BHarlier the large crushing plants needed
for mining and irrigation and hydro electric projects were being
imported, capacities varying from 100 tons to 800 tons per hour.

Gyratory crushers for primary, and gyrospheres for secondary
crushing and rod mills for sand processing were imported during 1950-60.
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Mo new plart has been added of late. Crushing piant of cmaller
capacities naking use of jaw crushers of smaller sized manually
fad are nunerous in the country. Fven though these were being
imported earlier, the country now produces sufficient number of
rrucjers of different si.es the maximum being with opening of 15" x 30",

Gyratory and ragrhere ~rusners are now being manutactured in India.
Y gy ]

(111) Aggregate processing plants: These were being imported

earlier. Now there is enough capacity as well as know-how to design
and manufacture the aggragate processing plant consisting of screens,

conveyors and elevators,

(iv) Concrete placement equipment: For the large dams trestles

and cranes have been used since 1954. Tnese were imported earlier

either new or second hand from the U.S.A. Now, cranes are manufactured

in India to local requirements. Blonding or cableways were always used i
for concrete placemant. These are imported, There are about 12 cable- '
ways in the country of capacities ranging from 5 ton to 20 ton capacity
and from 1000 to 3000 foot spans. These were all imported. No cable-

way has been importad in the last 8 to 10 years and the available

cableways are being utilized on different projects by suitable modificatiorgf

(v) In tunnel equipment, even though earlier all items were
being imported, during last 5 to 6 years many of the equipments have been
made in the country. The tunnelling mole has not yet been brought to
India.

Current extent of manufacture in India of major construction
equipment and the range and numbers is indicated in Annexure 6.

14« Man Powert Conatruction Industry, as stated earlier is labour -
intensive and the employment potential is great but it has its own
special nature.

(i) Special nature of Construction employment:

Construction work is ssentially a contract work. The term of
employment ia purely temporary and no one can be sure of retention
beyond the contract period. There is a constant change in working

sites both for the employer and employees. FEveryone moves away
immediately after the job i1s over,

The construction operations are seasonal. The volume and
intensity of work depends on the climate and vagaries of nature. The

employment 1s casual as on any construction work. All the different




work: and proc23s canuot take place at the same time, or continue
together for long intervals, =o employment is restricted only to
the duration of that activity. Fmployees work in oroups and work
measurement and payment 1s made also mostly on 2 sroun bas)«.
Compensatinn for work is always in cash, and no other benefits are
usually avaiiable to any one. This is particularly so for unak)1led
workers with the result that the unskilled workers have maintained
the.r land and village ties to be able to return to them when
necessary. Due to low wages, and piece rate system of payment,
workers ancourage their women folk and children also to join them 1in

increasing the output and consider it as a family assipnment. The

recruitment is mostly through intermediaries and not direct emplovment,

(ii) Volume and pattern of construction employment:

The data availabl: on the employment aspect of ronstruction is
~canty. The one comprehensive source which gives some idea of the
employment in construction activity is the decennial rennus of
ropulation. As per tu~ 1951 census, out of 139.4 million worksr -bout
1+3 million or 0.9} parcent are shown as emplcved in construction.
The fimres for 1961 are 187 million, 2.1 million or 1.1 percent
respectively and the provisional figure for the 1971 census iw 1.°%
percant (see annexure 7).

It may bs of interest to note what the UNIDG Yonosraph o
Construction Industry has to obderve on this problem of dat on
Construction employment.

"Statistics for less developed countries ure le3s accurs.e than
those for indus‘rializedj rurther more, they are nci likelv to cover
the corsiderabie construction activity thai occurs in the subsi:t ince
sector of the economy. There are no reliable estimat..: af the
member of self employed and "do it yourself™ buildars, %Wven in
industrialized countries much construction work is carried out in
this way. Thus in the United Kingdom it has been c.:timated that 10
percent of total construction output and aporoximately 310 pevcent of
211 auintenance work, particularly of currert maintenance and repai v,

take place outside the construction industry®.

(iii) Scasonal and casual rature of emplovrent:

The construction employment is seasonal and ca~ual, Tha volume

with inteneity depends on the climate and vagaries ~: nature,
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This is particularly so in irrigation and road works and may
not be so pronounced in building activity. A construction project
has different works and processes all of which may not take place
at the same time or continue together for long intervals. 1In the
case of a building or a bridge or a dam, the excavation of
foundations has to be completed first before the superstructure starts.
Fvery different item of work such as excavation, masonry, concreting,
reinforcement work, wood work finishing, ire carried out by different
workers and their employment is restricted only to the duration of
that activity. The situation is the same whether the particular work isi
carried out by labour intensive or mechanized methods or a combination :
of bothe A field investigation by S.N. Guha Thakurta shows that on I
an average the skilled workers in construction industry are employed
for 9.3 months and the unskilled workers for 7.5 months in a year.
The rest of the year they may have to seek non-construction jobs or
remain unemployed. The casualness and seasonal nature can be seen
from the ;umber of men employed on different types of work. (see

anriexure 8).

(iv) Building trades and training of construction workers:

There was no organized of training in construction skills. Mostly |
it was hereditory, on a father to son basis. As tuo volume of work
load increased the construction agencies also started their own training.
programmes fcr apprentices, training and helpers under each trade. ﬁ
Limost every district in the country has a Government training

‘nstitute or centre for craftsmen. Special talents in building trades

have developed in different parts of the country. The Southern States, .
Gujarat and special skills in masonry have developed as bunildings, k
bridges and dams are usually built there in stone. Similarly the
technique of tunnelling and handling of tunnelling machinery. 1In

north India, where stone is costly and brick work is common, and

the bricklayers are highly skilled. Of course the mobility of the
labour has now increased and on any big project one can see construct-
ion workers from all parts of the country doing different specialized

items of works,

(v) Wage structure of construction workerss In gaeneral the

wage level is lower than the organized industrial section. The
construction worker, particularly the unskilled which form the major

part, was drawn from the agricultural zector. The wage level of
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construction was higher than agriculture. 1In addition for the
agricultural worker construction work was a supplimentary work
and extra earning opportunity. Now there are safe-guards being
sought for the agriculture labourer, and his wage level is
increasing.

Skilled workers originally were the masons, carpenters and
blacksmiths in rural areas, and for ‘hem also construction work was a
complimentary worke But now with increasing construction volume,
speed, techniques, processes, mats;ial and mechanization, being
developed, more and more skilled workers and different craftsmen or trades-
men are coming into the construction industry. The skills and trades
in both construction and industry are becoming similar such as
welders, elactricians, and machine operators. The construction agencies
will have to offer better wages to draw them to project arsas where
the worker has to work under difficult conditions, away from hias home
town, in a place where he has to build up amenities for others, at
the cost of his own living conditions.

In general, the wages of a skilled worker is about one and half
times to twice that of an unskilled worker., The highly skilled may
earn even 2 to } times the unskilled. The wage level of an unskilled
worker varies in different parts of the country but is now mostly
between Rs. 2,50 and 3,00 per day. The ratio os skilled workers to
unskilled workers in construction works are shown in annexure 9,

(vi) Labour laws and the" construction workers:

There is no comprehensive labour legislation to govern and controll
the overall aspects of construction employment and the worker., The
nature of the employment being seasonal, casual, temporary uncertain,
and unorganized, construction labour was not ab.. ‘~ muster a strong
front to fight for better conditions, unlike workers in other more
organized sectors of industry., In the developed countries, organized
construction labour is & big force and has a great bargaining power.
The wage rise is much higher than in other sectors. The construction
agencies in India on account of their peculiar nature of business
with time-bound and rate-bound contracts with heavy penalty clauses
are forced to accept higher wage demands. It is now being realized
that the industry cannot bear the burden, and this trend has given
rise to low productivity and high demand for overtime. This trend is
seen wherever strong Unions have been formed in the construction
agencies like the National Project Construction Corporation and
Building Department of Public Sector Undertakings and some well




established private construction firms like The Hindustan Construction

Co. Ltd.

In general in India, the various Unions of industrial workers are
sponsored, lead or guided by one of the political parties. In the
construction field, because of its special nature no political party
has taken much interest. Construction workers are casual and the activit -
in any particular area being for a small period, the politician is not

interested in these workers as they do not form any electorate voting

strength., But in some States, the construction workers of the

Government organization and building trade have been taken care of by
the political parties,

On account of these reasons the construction activity is not under
any comprehensive Labour Lawe There are as many as fifteen laws and
acts, which could be made applicable to a construction site. When all
these acts and laws, each of which is made specially for a particular
type of worker, are made applicable to a construction site there is
considerable confusion and conflict. The protection and benefits
offered by the various laws such as wage scales, overtime, leave,
provident fund, gratuity and protective wear are different even for

workers of the same trade, The mobility of the worker to different

sections of work becomes difficult. There are pressures built wp to 3
get the best of all actse There are cases where the construction agency

will make full use of this compiexity of law and not make any provi-
sions of law applicable to it workers and then exploit the labour. j

This is particularly so in case of small works and housing and building

sector of the industry. Because of the number of laws, enforcement is

difficulte 3So where the unions are strong and organized as in the big

private construction companies or Government construction agencies the :
managements are put under pressure and fully exploited, and where it is a
case of small works with no organized labour force the workers are fully
exploited and in both cases the construction activity or industry is
ultimately the loser,

15. Finance

The problem of finding adequate finances at reasonable terms has
been one of the main difficulties faced by the construction industry
in India and this hac been appreciated by a study group of the

Planning Commission.
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Al present tne construction agencies obtain finance mo:=tly t'rom
provate partiar at exoroitant rates of interaata, As conntructinn
15 not treated as an 'industry' and contractor: are looked upnn an
traders, bank:- do not ¢ive loans or permit advances against fixed
asaets as secnritye.  The development of the construction intustry
1= very necessary with the increased outlays in plans, measures
have to be adopted to afford financial assiastance tn the construct-

ion industry.

(1) Present fasilities availablet

The financial facilities available to tne construction agencias
vary according to the type of the construction agencies.

(a) Public limited. Joint Stock Construction Companies

These compinies are able to secure financial arrangements as
under?

(1) Borrowing from their Bankers against immovable and movable

assets, but this 13 only available to a limited extent as fixed

agsets are far less than movable assets,

(ii) Ad hoc advance payments from the owners or the clients

against machinery and plant brought to site, amounts limited to

maximum 5 to 10/ of the contract value and advance against non-

perishable material brought to site to the extent of 50 to 75%

of the value of the material,

(i1i) Their own working capital.

(iv) "Private" deposits Jﬁth high rates of interests and for

short periods.

(b) Partnership and proprietory concerns: In the case of

partnership and proprietory concerns finances are arranged mostly
from private loans at exorbitant rates of interests and there are
only limited resources. Generally banks do not finance such

concerns,

(2) Measures that are being taken considering that a very limited
amount of finance is available from the Banks or the Owners end also the
difficulty of raising funds on reasonable terms from other sources,

(a) Short terms measures by way of advance payments to contractors

working for Central Governments departments, Public Sector bodies,
autonomous bodies, etc. against:
(i) supply of acceptable non-perishable material brought to

site and not incorporated in the work;
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(ii) Bank Guarantees or idemnity bonds from insurance companies;

(iii) machinery and plant brought to site;

(iv) excavation, preliminary items of work, labour camps, site

offices, foundation for equipment,

The amount to be paid against each or all could be limited to a
percentage of the entire contract value depending on the type of work and
the method of construction either manual or mechanized, to avoid blockage
of maney and to afford 1.quid cash to the construction agencies. Earnest
money, security deposit, retention deposits should be in terms of bank
guarantees or bonds from Insurance Companies. A Committee of the
Planning Commission which went into standard forms of contracts for
construction works have suggested some of these short term measures ro be

incorporated in the standard contract documents,

(b) Long terns arrangement are alsc necessary as the existing

financial institutions such as the Industrial Develupment Bank, Industiria
Finance Corporation, Industrial Credit Investment Corporation, National
Inatitute of Development Corporation, State Financial Corporation, do
not cater to the needs of the construction industry as they do not treat
construction as an industry. FEven though there are special institutions
like Agricultural HRe-finance Corporation, Agricultural Export, Credit
and Cuarantee Corporation, Industrial Reconstruction Corporation, Rural
Blectrification Corporation, Smaller Firms Development Agencies, and many
such financial institutions to cater to the needs of other =ectors of
national development, special financial institutions to cater for the
conastruction industry, have not been establizheds, Hence a Committee of
the Planning Commiss.on has suggested that a Construction Finance
Corporation should be set up to cater to the need of this industry. If -
a construction finance corporation i3 established for the benefit of
contractors engaged in construction, construction material industries
and even consulting engineers, it will help in establishment of a more
acvonomically and financially sound construction industry in the country.g;
By providing funds both for short and long-term periods the
Construction Financial Corporation would help in mechanization in certairﬂ
fields of construction which are essential in the interest of economy, |
and also to its speeding-up. This will also bring down the cost at the
present financing is done by raising loans at interests ranging from 15

to 24%. Tt will also help the economic growth. How exactly the Finance
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Corporation will advance and the mode of advance and the suarantees
required by the Corporation are detailes that have yet to be worked

out and are under study.

V. GOVERNMENT AND PRIVATE CONSTRUCTION AGFNCIES:

16, In general, it can be sa’d that in terms of technical competency,
and know-how indigenous talent is fully available, except in some
specialized fields where special plants and techniques have to be
importeds Teh successful execution of construction activity involving
large scale, and huge and complex structureas during the previous plan
periods have infused grvat confidence in Indial construction agencies,
both private and public. The owners in most of the cases, except for
buildings and factories, are Government either Central or State.

The main volume of construction is carried out mostly by private
construction agencies. The Government also has its own construction
firma in the public sector as well as departmental agencies, to carry
out the works. However, even the private sector construction firms

as well as Government departments do nect directly carry out the works
but employ contractors either big or small. So, whether it is
Government agency or a private agency, the problems faceu are common

to the construction activity as such. Previously, the role of the
Government and the effect of Covernment policies on the construction
processing has been dealth withs The relationship and zo-operation
between the Government and the p;ivate institutions dealing with
construction require more detailed study, since most of the construction

industry is in the hands of the private construction agencies,

17. Development of private construction agenciess

The construction activity is spread throughout the country from
the smallest village to a big city. Tha smallest unit consists of a
mukadam or a headman, heading a team of 5 to 20 workers either skilled
or unskilleds The big wmits are well established corporate bodies
employing several engineers, technical supervisory personnel, skilled
and unskilled workers, and also own heavy and the more sophisticated
construction equipment. The general term "contractor" covers any
construction agency covered under these two extremes. On account of
a very wide gap, and its regionwise and statewise distribution, tha
construction activity remains substantially an unorganized industry.
It has failed to acquire its rightful place in the nationj even though

this activity is contributing so much for the Fixed Capital formation




of the nation and to its growth. Another aspect already mentioned is

that constructiorn activity extends from a simple dwelling to the sophisticate:
Nuclear ~tation or a massive iam structure. The private construction
agencies couid be bhroadly classified into those dealing with buildings
involving small dwelling to multi-storey and townships on the one hand,

and other civil engineering works involving all other construction

activitier like ports, highways, bridges, dams, power stations, sirports,
open marine work= and dredging on the other. The duration of construct-

ion activity on any work last: a tew months or a few years. So, in

many cases the life of local private construction agency is that of the

construction activity it undertakes unlers it developes into an

organization to take up further wurk. Some firms operate statewide, and
a very few on the All-India basis.

(a) T™e contractor, that is whosoever i3 interested to take up the

é

conatruction contract can register with the authority who assign works.

Mostly all works are for Government or quazi-Government or lecal bodies.

Here the system is that a registration 1o necessary according to the value

of work the agency can handle or rather intends to handle. ;

Tenderins authority in case of private sector ~onstruction is the
owner himself or the architect or conmilting engineer wh) handles the
work on the behalf of the owner. The general rules made by the
authorities were meant for work: where no capital equipment was envisaged,
ag mostly the work undertaken was fully labour orientead or even in some
amall plant was needed, it was made available br the owner, namely the
Government, So, if a contractor cculd raise 109 to 15 % finance he could
easily carry out the work equivalent to 5 to & times his initial

inve :itments The money was received mostly from private money lenders.

But this situation has changed now with the advent of long duration work,
wherein more technical skilis and new sophisticated tools and equipment
are needed. The owner, who was the Government, was able to give the plant
and tools when the works were not so ma.y and the volume handled was lesas,
Now with so much construction going on, it is finding it difficult and

is encouraging the contractor to provide these, Hence it is necessary

at this stage to identify the expressions "cnontractor" and "construction
industry". A findamental distinction must be made between contractors
who are engaged on real estate and buildings and the well astablished

construction firm in orpanized or corporate sector. Those engaged in

civit enrinearing constriction as a whole, rather than only in real
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estate and buildings, must be considered as constrmictors rather than
contractorss But it must also be mentioned, that thare is no suitable
word to describe them other than 'contractor?.
This word 'centractor? is so compact in conveying the complete sense
of undertaking the obligations to carry out certain works, at a pre-
determined price, within specified time, conforming to specifications
and conditions with all its legal and penal provisions when a contract
13 entered into by a 'constructor' with the 'owner®. Contracting
firms of All-India standing are few. There are many well-known -mall firms
of sontractors doing building works in the different states and muijor
cities,

3ome of the construction firms working on All-India basis can
handle any type of civil cagincering works. (Annexure 10 gives an idea
of this aspect).
(b) One special feature of Indian construction firms is that there
are very few joint ventures taken up by a combination of firma as in
United States or Burope. ‘The construction firms handle single contracts
valued about Rs. 250 to Rs. 300 million. Some well known construstion
firms have a well trained and qualified engineering personnel, management
personnel and technicians and skilled labour, and their ssrvices are
utilized all over the country from Job to jobe Such firms own their own
heavy consiruction equipments, On any big project, the construction
firm does all works itself, from setting up of camps tn oroduction of
agrregates, electric supply throaéh to completion. In a joint venture,
the main contractor need not build up all men and esuipment. Thin also
spreads the risk among many. The risks are less as specialist firms in
their own lines handle different aspects of the jobs Another problem that
arises for a contracto: operating on All-India basic is the question of
accomodation at job sites for all personnel and famaliss. In jobs of
longer duration, provision of family accomodation is a must. This in
turn calls for other facilities such as schools, and big hospitals with
naternity wards. Since workers are drawn from all parts of the country
their food habits are different and the running of common messes are not
head cost of construction agencies. The Govarnment can well reduce this
ourden by building comnact model townships near to major projects hoth
for its own personnel and contractors' which could be well utilized

later for rehablitating the peopla of the area.
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(¢) Institutions to voice the contractors problems are few:

The private construction companies have not been able to join
hands and batter their status and solve their problems with the
Government. There are many small associations of contractors! in
different States or for different Governuent Departments but they are
not very effective. There is the All-India body "The Builders
purpose and is getting the recognition of the Government and other

authoritiese.

(d) The methods of tendering and construction that are being

followed even now, were suitable when works were not so sophisticated
and were small in nature and‘magnitude, and time schedules were not
so tight. The contracts were probably suitable when wages and price
rises was more suitable.

Now things have changed but the conditions of contract have not.
Even though the Planning Commission brought out a revised standard
contract form it is not yet implemented anywhere in spite of changed
conditions, although heavy construction works will be involved in the
ensuing plan of the country. The works are becoming more and more

capital-intensive and financing has become difficult.

18. Problems of private construction industry: that are beought out

by the private construction agencies through their associations and
individually are:

(i) Constriction an an 'industry':

'Construction' which is now treated as a 'trade' must be
recognized as 'industry's Construction companies are not deemed to fall
within the statutory definition of Industrial companies to which certain
privileges and concessions in taxation, import regulations, and other
matters are applicables The inclusion of the construction activity

as a 'priority industry' under Industrial Development Bank of India Act

is voiced by the construction men. It has been said that this will have

asalutaty effect when this field of basic economic activity is taken
the preview of 'Priority Industry' which will give to it a status to
attract more young educated entrepreneurs, The nature of the industry
is changing with its high content of material and labour and of late
involvement of construction equipment. This should put it on a

par with any other industry in its financial operations. Construction
also contributes the greatest share in capital formation of the

country. Thus with all these changed conditions, when small scale
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industries are also covered under priority industries, one may ask why

not 'Construction®?

(ii) Financial institutions and private construction agencies:
In the absence of any credit policy applicable to this industry,

there is almost no opening with banks and financial institutions to

serve the construction activity in the country,
(a) There are 3} stages at which the contractor requires finance
vizg
(i) Registration fees - "Rarnest" money;
(ii)  Security deposit or retention depositj
(iii1) Procurement of plant and equipment and working capital
for contract execution.

(b) The owners, the banks and financial institutions should be

able to help in these by adopting uniform codes for Bank Guarantees
and insurance fidelity bonds instead of cash deposits}

(¢) The registration fee and earnest money for each contract

could be avioded by introducing a central registration asystem.

This would help reduce the lock-up of firances

(d) At present some of the mamufacturers enjoy the facilities

of the Industrial Development Bank Scheme to sell machinery on
deferred payment basis with reasonable interest rates. This facility
is available only to cert}in heavy-earth moving machinery., This
facility should be extended to other construction equipment and vehicles
8o that it will be of help to improve the methods of working of
medium and small sixe contractors alsoj

(d) Another problem is financing the contract itmelf. Tight

money conditions deprive contractors the facility of even the

short term credits from suppliers and manufacturers of construct-
ion materials, stores and spares., This is particularly =o with
nationalized industries like steel, 0il, cement etc, FEven on
equipment the nationalized industries ask for 20 to 307 advance
payment with orders. This leads to heavy borrowings from

private money lending agencies at exorbitant rates of interest which
affects the contractor's efficiency abd zeal for good work. So,

it would be desirable for normal banking to provide channels/funds
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on the contract. At the same time of registration the contractors could
obt iin the certificate of financial =tability and establish the
peraonil or inatitutional standing and <olvencv. Any contract or
contracta he or the institution undertakes could be made over to the Bank
and alt bills and nayment be routed through the Bank. The recoveries
could be phaned depanding on the type of work and duration of contract,
(f) The financial problem to a graat extent san be cased if the
owners make timely payments and se'tle rates of extra items
and stop unilateral deductions from the paymentse.
(g) The proper advance againast machinery and plant and materials
by the owners and proper pha:ing of recoveries also will help to a
great extent. FBven thourh in some big contracts these conditions
are being accepted of late, it 1a not followed in all contractsa,
With the prasent day tisht money conditions, ultimately it will
help the owmer himeelf in veducing ultimate conts if =mch methods

are adoptad,.

(i1i) Tendaring procedurest

Problems in tendering is another valid complaint of construction
agency, private or public, that the tender conditions are not always fair
and sounds The following items may be mentioned that arises out of the
tender procedures and documents,

(a.) The tender papers are not prepared with due care and diligence

as the claunes incorporated safe-guards only for the owner from all

his own short comings,

(b) The =011 conaitions, sub-s0il conditions, hydrology materials

resources etc, are not properly investigated and propar data is

not available in the tendar dorumenta, particularly the sub-soil

datas The project has been underiaken after careful investigation

by the owmer and he in expected to have fully detailed and ascurate
information. This iz oftan not given and contractor in asked to

do his own investigations Thi= i=2 not A practical nropo=itinn,

Moot of the disputes on contracts arise due to the wrong, vague

or incomnleta data provided by the owner in his contract specificat- g

ions, 7

(¢) The material revuirements, and their availability are not

astimated and plannad by the owner or even for items of materials

to be supplied by h'me The delay in ~upplies like steel, cement
sheet-piles, structural steel, electricity, land, quarry rights
etce., retards progress Imt the conditions of contract do not hold the

owner responsible, On the ~the- jand, all imch delays on ownars
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part also are made the responsibility of the contractor.,

(d) In most of the canes, the projects are sanctioned with no
proper investigation and model studies, After the work has

been started the entire scope of work may be changed, making

the coatractor’s plight extremely difficult an the contractor may
not have technical know-how and skill and equipment for such
work,

(s) The construction drawings are never ready in time.  Changes
in construction drawings is an accepted privilege of the owner.
This again leads to claims and disputes,

(f) Since the oontractor has to invest heavily on labour and
aquipment and finances, any delay on the part of the owner will
put him to heavy loss., Delays on projects due to the owner not
fulfilling his obligations, are on the increase every where,

(g) Any construction work involves the co~ordinated effort of so
many Govermnment departments, that the often lack of underst .nding
of the problems involved, and co-ordination affects the work,
Further the attitude that "it is after all the contractor who will
suffer" has to wndergo a change. 1In reality, the contractor is only
a part of the entire system and ultimately Society and the Nation
suffers, in an unfair and one-sided system,

(h) The contract conditions do not allow for escalation of wages
and materials. This is particularly neoessary in projects of
duration of more than one year,‘* as it is seen that Government
policies on taxation, import and export, priorities, agriculture,
and cost of living, affect the proce so miche The escalation
could be provided by introduction of suitable clauses based on
cost of living and other indes figures published by the State

and Central Governments,

Labour laws for construction workers

The labour laws have a great effect on construction, which is labour

intensive and of a special nature.

(a.) At present there are no comprehensive tabour laws for
construction works. Any big contractor on a project has to
follow as many as 8 to 15 different labour laws enacted by state

and ceniral Governments. Rach law has its own interpretation of the




.applicability and interpretation of wages, leave and safety
rules, etce On a single project, different works are covered
under diffarent labout acts and laws and safety acts and rules.
The fact that construction is of seasonal nature, varying
labour load, is not taken cognisance of in the existing laws as
most of the labour acts and laws are drawn up for established
industriess It is also true that the absence of labour and
safety laws included some contractors to exploit labour.

(b) The labour laws have also .o take into account that the

Eonstruction industry i1s an assembly industry. It involves the
service of many specialists. This brings in the question of
sub-contracting »f different jobs., The sub-contracting is mostly
in skilled trades. So, a group of workers are engaged as sub-
cont ractors to perform a particular job in a particular time
schedule at a particular price. The labour laws therefore have to
take into consideration this gpecial aspect of the construction
activity. This has particular reference to the present contract
labour abolition and regulation act. Of course, a regulation
is necessary to safe-guard the interest of the workers under the
sub-contractor, but its abolition is not warranted.

(c) There are no regional minimum wages or fair wages

specified. Fach Government department has it- own wage structure
which is given in tender document. So within a small area or
even under the same project, where iwo or three Government
Departments are involved the wages and ~onditicns of employment
vary. This created problems for the workers as well as
contractors. 3o a well defined fair wage for a region, appli-
cable to all departments must be established. This will avoid
the exploitation of labour both by contractors as well as

UNnionse

(v) Accepting lowest bid. The acceptance of the lowest bid

irrespective of other consideration, such as experience and
competence, 19 another proolem. On account of the uncertainities
mentioned above, a contractor has to gamble in his bidding rather
than work out on a scientific basis allowing for known variables

and risk and time achedules. This gambline may make his bid

either too high or too lowe [f a contractor has a bitter exparience
of the problems enumerated earlier, he will try to cover hinself

againat all these risks and then his bid tends to be oo high,
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The financial rules insist on the accercance of lowest bid unless
the accepting authority can justify otherwise., The lowest bidder
may not ba able to complete the work due to insolvency and the
project will thus be prolonged and ultimately become costlier than
the highest original bidder, if one could check this back. Most
Government contracts throw a disproportionate share of the burden
of unforseen expenditure and risks on the contractors and in
consequence tenders tend to be too highe All this could be
avoided by proper tendering procedure, use of the system and of
limited tenders to contractors selected by pre-qualification
method.

19« Problems woiced by owners or clients about the private

contractors agenoies are that:

(a) "Normally the private contractor, except for a few
who are well organized have no Jqualified men with them,

A1l contractors do not employ engineers and technically
qualified men to carry on the works. Such cases however
are now very few, at the insistence of the Government.
(b) The contractors do not attention to the planning of
work and site and office management."

3ite organization and management of a contractor
play a big part. In some instances contractors have
failed to understand the s%gnifioanco of technical know-how.
(c) The construotion industry in India is not organized
to the extent that it ocan normally apply Modern Management
techniques like PERT, CPM, ~ven for integrated complex
projeota."
(d) Haphazard oonstruotion practioes are adopted whioh
bacome responsible for failures of stfuctures during construot-~
ion."

Particulat mention may be made of scaffolding, centering,
framing and mixing and placing of concrete,
(e) "The failure on the part of the contractors men to
understand and apply the code of practioe is a frequent reason
substandard work.

(f) "There is no code of ethics among the contractors".




"Their associations are not able to enforce thia, with the
result very unhealthy practices are adopted by many contractors,
to the detriment of the contracting industry ana profession
itself,"

(2) "The contractors have not paid attention to the welfare of the
workers and their wage and living conditions".

(n) "The contractors exploit their labour."

(i) "Many contractors quote so low bids and try to make up by

bad workmanship and use of sub-standard materials,"

(j) "With the present scarcity of materials, the materials issued

by the owners in trust are misused,"

(k) "Not frequently the contractor agency acts merely as a middle

man and sublets large portions of work and earns profit without

making any proportionate contribution."

20. Consultancy Servicest

Indian consultancy services began to receive ircreasing encourage-
ment with the formation and implementation of technologically oriented
five-year plans. Under the first three § year plans Tndian consultancy
services came to be developed, but could not keep pace with the economic
growth of the country hecause of the indiscriminate foreign colloborat- |
ion arrangement under various Aid and loar often insisted, or implied,
employment of foreign consultants. The Tndian engineer.: associated
with such foreign con:sultants have ga;hered considerable experience
in the course of planning and detail engineering of such major
projects., Many foreign consulting firms trianed Tndian engineers in
their offices of origin or their offices in India.

When the lessening of direct Aid programmes, and the foreign
consultants started withdrawing, and the Indian engineers began
organizing themselves into public and private consuiting organizations,
The Government also started encouraging the training of engincers .
in consultancy and have set up their own consulting organizations.

The State owned undertakings usually make use of their own
organzational or departmental design and planning cells as consultancy
services for the development or expanszion of their schemes,

Since technology is changing very fast, there is bound to be
costly delays if specialized jobs ares not executed by cperialist

organizations with the expertine available in those special fields.




Moat of the Ministries and Departments of fGovernment however
have not encouraged private Tndian consulting agencies in their
field of worke The utilization of asrvices of indapendent consnl-
ting agency should not one considered however as a refllection on the
working of the public departments. The departmental agencies have
experiences limited to their own department, whereas a competent
ontside consulting agency will have a wider and more varied experience,
A Goveinment organization once it is set up, cannot readily be changed
according to the needs of changing technological methods, and new

blood infuned without entailing heavy expenditure., If a competent

conculting firm is selected, not on low-bid basis but soley on the
basi: of competency, the definate costs are known and there is no

need to carry extra and may be later redundant personnel. The full

utilization of consultancy servvices of construction agencies is
essential for the development of construction technology. The
consultancy services managed by construction agencies have an added
advantage that the practical construction aspact is taken when
formulating designs,

Indian private consultancy is being used for most of the building
and factory works. The Government departments utilize and accept the
designs of the, consulting engineers or the construction agenoies in
cagse of bridges.

Of late, even the port and harbour authorities are asking for
alternate designs from the contractors. In the field of Public
Health i.e. water supply and treatment and sewage treatment and disposal
the services of private consultancy agencies are being utilized more
and more.

The Inaial consultancy services are capable of rendering services
to less developed countries as the tachnological development, skill
material, material resources of the less developed countries in the
areas match with that of India.

The Indian consultancy engineers have their own All-India fornm
called "The Association of Consulting Engineers (India)" which started
in 1958,

21« Construction gggncies in Puulic Sector:

The Government has set up under different Ministries public
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sector coastruction agencies with the object of controlling costs,
mcderning the construction and also and also t¢ act as a check and
guide to privaite construction agencies. The 1list of such undertakings

and their activities are detailed in annexure 11.

22, Research Institute and organizations dealing with design and con-

stuction aspects are also mostly under the Government. The activities

of such institutions are in annexure 2.

VI. CONCLUSTONS AND RWCOMMENDATIONS:

23+ Conclusions: In any developing country that has a socioeconomic
aim in its development plans, construction accounts for a major share
of expenditurs. Construction programmes are interwoven in a great
measure in all sectors of development of a country. It is estimated
that construction both public and private sector accounts for about

50/, of total outlay on plan expenditure.

Construction antivity in India which has developed so rapidly

in the four plan periods after independence has much to learn from
developed countriea and has much to give also to devaloping and
under-developed countries. The country being so vast .he coastruct-
ion activity, in its volume, method, approach modernity, in building
materials and conmtruction equipment can b~ discerred in 4111 stages
from medieval, through national to modern international. Fven
though construction activity is next only to agriculture in terms of
inputs of finance, materials and man-power there has not been a
co-ordinated and organized development of the construction activity.
The reason lies in special characteristics ot this activity.
Construction is an implied activity of all sectors of National
Development but it is not yet considered as an Industry essential for
over all cocio-economic development of the country. The volume and
intensity of construction activity depends on the importance given
to the different sectors in National development plans,

There is no repgular and defined inpute as in the caca of other
industries,

Construction work ia essentially a contract work. The terms of

employment of the construction agency along with its men, material and
finances are purely temporary and often no continuity can be foreseen
beyond the contract period. This situation exist not only for

private contracting and construction agencies but also to Governmental

Organizationse.
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Construction activity is mobile. Tt is seasonal and casual
depending on the vagaries of nature. The construction activity
ranges from a small hutment to complicated and massive structures,
from a self-employed builder to big private construction agencien

and Government undertakings. The construction materizl requirements

estimation, programming, planning has only recently been given the
necessary importance. In the field of development, amnufacture and use
of new construction materials, much still needs to be done.

Construction tool and plant manufacture has gained momentum and most of

the needs of the country can be met by indigenous manufacture except
for special types of equipment. But the spare parts and after-sale
service is not properly organized. The country has construction
equipment of different makes and sizes from different countries and the

spare part arrangement for the same, which involve foreign exchange,

have created problems with the result that availability and use of these

{; equipment is of low order. On the man-power front, on account of

special of construction aotivity, there is no contimiity of employment.
The training programmes are not sufficiant to create a team of
construction workers that can work as combined tradesmen, There are
no comprehensive labour laws. The wage structure is also not well
defined. The labour is mostly agriculture and rural baseds There are
f? no strong organized labour unions as in other industries. The nature
1 of' contract work which is so inherent of constructinn activity has its
E' own special problems in work fo;ce, labour laws, wage structure, etc,

On the financial side there are no regular institutions to finance the

construction industry, unlike other industries, There is a case for

financial institutions and the owners to come forward to help in

i

financing the construction industry if it has to develop and become
effioient and economical in construction costs. The private construct-

ion industry which is the main stay of construction activity in the
country is saddled with its own problems regarding of contractors
registration, contracting procedures, conditions of contract that
throw a disproportionate share of burden of unforseen expenditure and
risks on the contractor. The owners or clients on the other hand are
faced with the problems about unrealistically low bids, non-standard
work, disregard of specifications, non-observanoe of labour laws and

safety rules by the construotion agencies. There is a lack of proper




construction management personnel both in Government and private
construction industry and for modernized and organized development,
construction management personnel i: easential,

Considering all these aspects the Planning Commismion, the
Builders Association and similiar organizations have put forth a
number of proposals for development of construction industry as
it has a great part to p.ay in the Fifth Five Year Plan and ‘he
plans ahead.

24+ Recommendationst

The present development plans and successive plans will carry
an almost 50% component in construction and an efficiently organized
and modern construction industry can play a ereat part in relieving the
strain on the nation’s resources and in aszisting large development
programmes of a deveiuping country,

Tn this connexion the following lines of aciion may be considered
for intergrated construction activity.

(a) Preplanning: The most important aspect on any activily is
preplanning within the total concept. Ivery construction project
should be planned as completely as possible before its axecution is
begun so that essential requirements are not overlooked and physical
targets are achieved phace by phase.

This is possible only if:

(i) Planning is done in the concept of a decade, five year, or
one year plan.

(ii) Continuity in planning is maintained by data collection,
and a time-table .s set out for investigation, reports, designs,
contracts, auterial assessment and so on,

(iii) Sufficient funds, men and time are available to preplan
task forces,

(iv) Proper phasing of projects so that benefits accrue in phases
from the earliest stage.

(v) The best talent and professional expertise in the country
whether in Government or private industry, is made available to
the planning "cell” ~c that major changes during the exaecution
periods can be avoid:’ or minimized,

(vi) Methodology to assems construction components of different
sectors of the natural economy 15 -i-velopeds This will assgsist in
pre-planning finance, construction materials, manpower and equipment
and organizing to undertake constrution,

(vii) Prior consultations are held with participants involved
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in the project, as on any construction work there ara several
participants with 1ifferent attitudes and approache: to the
oroblem and any one can stop or delay the construetinsn work
during exscution. Sufficient powers are to be given to the

planning cell to be effactive in dealing with all aspncts,

(B) Designs and technology of construction:

(1) Preparation of designs in detail well before embarking on
construction is vital in order to ensure economic and orderly
construction and speedy completion,

(i1) There should be no hesitation on the part of the "overnment
and semi-government agencies to make use of the consultancy
agencies available in the country, particularly for works of
special nature,

(iii) The designs adopted should take into conisideration the
available construction resources like finance, amterial, technical
skill and plant and equipment available, and it is no nse
designing the structure needing sophisticated know-how and
materials or plant, which will have to be imported.,

(iv) Standard design criteria have to be formulated and adopted
for all designs and construction. The Indian Standard Institute
the Railways and the Road Congress have formulated the standards.
There must be full co-ordination and collaboration among these
organizations, The codes should* be reviewed at an interval of

5 to 8 years and revised based on experience,

(v) Standard National Puilders Code that has been developed
should be made applicable all over the country,

(vi) The by-laws of local self-government are out-dated and
widely different from place to place and so standard by-laws are
necessary.,

(vii) If there is to be improvement and evolution in design and
technology of construction, there should be better collaboration
and communication of results and experience between various
engineering, researoh and construction organizations, and a
co~ordinating authority should be set-up.

(C) Construction materials:

As the cost of the building materia's accounts for about 6.




- 40 -

to 70% of the total cost of any construction the assessment,
development and production of building materials ahould receive
the utmost attention. It may be worth considering setting up of
construction material development corporation to deal with overall
control and development.
(i) From the construction component of each sector, the norms
to assess construction material components have to be prepared.
(11) Construction materials assessment and development cell to
be set up in every district and co-ordinating cells in States
and centre.
(111) A greater degree of mechanization and research in the
fields of manufacture of bricks, lime, clay products, pre-
cast units to be undertaken, and in all aspicts of quarrying,
handling, transport etc,
(1v) FEconomy and better utilization of steel.
(v) Cement production and distribution, research and develop-
ment of economical concrete design, use of puzzolona.
(vi) Development of new materials using locally available raw
materials,
(vii) Timber being an important and scarce material greater
attention to be given to treatment of secondary species, drift

and hard-boards, ply-woods partition boards, etc.

(D) Finance.

In order to modernize construction activity, to speed up
conastruction, to indusce valuable competition, to draw in better
qualified technical persons and lower construction costs, it is
essential to adopt measure to provide financial asasistance

to construction. It is beat done by giving the status of an
Industry to the construction activity and treating it on par
with other industries so that all financial and other

astatutory safe-guardea available to indusiry are available to
construction.

(i) Short term finance by the (lovernment or the clients out of
the funds allotted to the project in the form of advances

against materiala, machinery, preliminary works etc., and
phasing the recovery in such a way as not to affect the cash
flow of the construction agency for running the job.

(a) Advances against bank guarantees, insurance bonds etc.
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(c) Accepting bank guarantees towards earnest money and
security deposits etc.

These could be achieved by introducing thesa in the 'Contract
form,'

(ii) long term measures to comprise setting up of an
independent construction finance corporation to advance finance
for the development and expansion of the construction industry=
in general and in particular to advance funds io construction
firms and contractors, consulting engineering agencies and

the building material industry.

E. Construction tools and equipment:

Mechnaization is vital for the deveispmani, molernization of
construction. Unless measures are taken to reduce idle time and
minimize under-utilization, expensive construction plant and
equipment becomes uneconomicals The following measures shovld be
considered.

(a) Not to permit imports of all types to and all makes of

equipment from different countries. Theis leads to idle machiery

due to lack of technical know-how in maintaining and operation

of 8o many differnt types and alse in arranging spares, particu-

.la.rly when foreign wxchange is scarce.,

(b) It is not in the interest of the country t import very

sophisticated equipment whic;i eannot be fully employed for its

useful life.

(c) 1Indian machinery and equipment industry must turn out

makes and sigzes of equipment that can be utilized in any works

and stock the standard spares and services built up so that

individual user is required to have a large inventory of spares
which tie up hard to get capital and may become a dead loss if
equipment changes.

(d) It is unwise to embark on special equipment that are needed

in small numbers. Such equipment should rather be imported,

(e) Proposals are made for setting up of equipment pools on

commercial lines and on a zonal basis so that machinery is

maintained scientifically and operation is efficiente This may




not be possible the existing set-up where so many authorities

own equipment but a new unit will be necessary.

F, Construction Administration:

Construction 1s basically a 'contract! form of work; whether
a private firm or public undertakings perform the construction. ®ven
in the case of Governmental works, it may be piece work or task work,
l.8s payment of work by measurement and not time rate. So, the
'contract form' is an important item that controls the development of
construction.

(a) Different government departments use different contract

forms. The present form throws on contractors an undue share
of the risk for unforseen conditions, terms of payment, settle-
ment of disputes on inequitable terms and capital gets unduly
locked up in the form of '®arnest" money and security and
retention deposits. These need revision and the construction
division of Planning Commission has brought out a stand and
contract form which is yet to be adopted by all authorities,
(b) The specifications of items of work are not well defined,

The use of I.3.I. Standard specification in all contracts will

avoid confusion,

(c) The classification of contractors, the registration of
contractors, the prequalification for contractor- are
essential in the overall interest of th; construction as modern

construction demands specialized techniques and modern methods

of management,

(d) "Contracts should contain the specifications, the qualifica-|

tions both general and special, bills of Tuantities, and
authority delegated to the contractor in well defined terma so
that there is no confusion, uneccessary disputes and stoppage
of work,

G. Labour Laws:

It is not in the interest of industry to have so many conflict~
ing labour laws as at present.

The Industry is labour intensive. Tt has its special characteris
ticse It is necessary tHat comprehensive labour laws to cover the
construction inductry be enacted taking into consideration the fact that §
construction is ‘contract' work, seasonal and casual, involving
different work loads, all kinds of tradesmen and that the activity is
mobile,




e Training programme.

(1) On account of the sprcial nature of the construction industry,
1t 15 advisable to consider special training programme for
construstion workers who should get training in two or three
trades, so that they can be continuously emploved.,

(1i) The technical personnel and supervisory personnal should

get special training in construction methods and techniques, Their
present education is more on theory and design. Special cources
dealing with construction planning, methods and management of

men, material and equipment and finance be instituted in the

technical edwucation centres.

I. Construction management,

The construction activity covers so many spheres and the partici-
pants are sn many with varied attitudes., If any construction

is to be econominal and efficient, timely proper co-ordination,
co-operation of all concerned is very essential. This could be
done only by proper construction management organization which
can administer with sufficient powers and responsibilitineg,

The prarent approach of TJovernment departmentsa dealing with
construction has *o be modified. The present system provides

for unecessary checks and restraints, which leads to lack of
faith and confidence and to a marked tendency to avoid taking
decisions. It does not permit of§bold action and trials of new
ideas and scientific advance. The accounting procedures are out
moded and unsuitable for speedy and economical execution,

The Secretariat control, has to give place to full responsibility
and authority vested in Head of the technical department

handling construction,

Ir th2 present system of public administration, the supremacy of
administrative persomnel over technical personnel, acts as a
deterrent where exercine of ititiative by the latter iz concerned,
Terms and consitions of service construction management peraonnel
has to be equal to, if not better than administrative personnel,
The construction management has to be so framed that there is
maximum centralization of policy making and maximum decentralization

of executive authority with full responsibility and powers,
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J. Private construction agencies

As most of the construction work is carried out by nrivate

construction agencies, it is necessary that a proper organization
to represent these agencies is formed and developed on right lines
with a proper code of ethics to control the activi*ies of the
members, so that the image of the construction in society is not
tarnished. The organization should be able to present the problem,
supported by enough data and facts.

The Government should also recognize the National Organization

of the contractors and builders, and membership to this organization
be made compulsory for registration for work. These organizations
should initiate and help in development, research and training

programmes,

Ke Technical Associations:

e e

There are many technical associations like the Tnstitutea of
Engineers, Consulting Engineers, Surveyors, etc., but most of them
do not give due importance to construction industry. The

activities of these institutions are imvlied in the total activity

of construction and more interest ought to be taken by these

institutions in construction industry in its over all concept,

L. Construction as industry

The construction activity meets the requirements of Government
Organizations and the private sector involving a wide variety of
clients. At present there is no single Government organization which
is in a position to influence its performancas substantially, and to
assist and promote it, or to be able to speak with unjuestioned
authority on itas behalf and on the wide range of problems which concern 3
the industry as a whole. There is no organization to encouragze the |
development of modern techniques and materials with confidence, and to .
ensure proper utilization of available resources. The training and use
of technical manpower, the communication of technical information, the
collection and utilization of statistios the intensification of
research and its application are dealt with in piece-meal manner
because so many authorities consider themselves entitled to deal with
these. The conatrction activity has to be organized as an Industry
30 that it develops properly and utilises all aids and services
which engineering management has at its disposal as in the case of

other Industries,
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ANNEXURE -~ I

Achievement in Construction Activity during Plan Periods.

The development in the construction both in terms of physical
as well as financial in different sectors during the lasat twenty-five

years after Independence are dealt in detail under each major sector.

1« Rehabilitations

Migrations have taken place in the twentieth century on an
unprecedented scale throughout the world for variety of reasons
such as change in regime, alterations in frontiers of countries,
political upheavals and persecution. Migrations into Tndia during
the last 25 years came under the political category. From 1947 to
1971, there was a constant stream of refugees from Pakistan, who
sought shelter in India.

Housing constitutes the basic need of refugees, and has been the
largest single item of rehablitation expenditure.

Between 1948-1959, 19 Townships, 136 Colonies with 1,66,000
tenements and houses by Government and 45,000 houses by private
organizations were constructed to house the refugees from Wast
Pakistans The expenses were Rs. 600 million which formed 41% of
the total expenditure on rehablitation,

The settlement of these 2.2 million on 3.31 million acres was
also completed by 1954, B

There were other connected works like metting up relief homes,
industrial units, schools etc. Out of Rss 2060 millions spent, only
Rss 660 millions were for relief and balance indirect rehabilitation
expenses,

Retween 1943 - 1970 about 5.3 million refugees left their homeland
in Bangladesh and moved to Indias In 1956, about 168 camps were
built to house 3,00,000 refugees,

By 1760, over 430,000 residential houses were constructed spend-
ing Rgs 380 millions,

A number of land reclamations, rehablitation and othar works
were undertaken,

There were between 1959 - 1972 fefugees and repatriates from
Burma, Ceylon, and Tibet who were housed and rehablitation done either

by siving agricultural land, or ~etting up of industrial units.
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From Bangladesh, the inflow in 1971 was the greatest ever
known in the world, 9.9 million in 8 months time. Tc house this
multitude was a problems About 1,200 camps were constructed with
water supply and sanitation, starting with 300 in April 1971 it
rose to 1,200 in June 1971,

S0, the rehablitation calls for quick and temporary construct-
ion in the beginning to provide immediate shelter.

Construction of houses and supply of amenities like water
supply and sanitation is one of the basic needs of any society.

During the first plan period, it is estimated that about
700,000 houses and tenements were built. The Government itself
built 120,000 houses spending Rs. 385 million.

During the second plan about Rs., 2500 millions were spent to
build 500,000 houses by the Government and more than Rs. 10,000
millions was interested by private sector.

During 3rd plan the estimate of investment was private sector
Rse 11250 millions and Government and its agencies Rse. 4400
millions, This inveatment is expected to have used to construct
42 million wunits in urban and rural areas,

The shortage of houses at the beginning of the fourth plan
was estimated to be of the order of about 11,9 million in urban
and 71.8 million in rural areas,

Again the construction sectors contribution in repairs,
alterations and maintenance of housing is fairly large and is
difficult to evaluate properly.

The estimated requirement of houses with the present rate
of population inoreased is about 3 million houses per year.

2. Bducations

For any development and expansion of eduoation, the construction
has to come in the form of construction of buildings, amenities,
hostels etc. |

1950 -51 1968 - 69
Noe. of Schools 232,400 518,800

No. of Colleges 595 2,143
No. of University 27 75
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Je Health:

Over twenty years of planned development considerable pragress
was done in health Family Planning.

The number of hospital beds in 1956-57 was 13,000 and it rose
to 255,700 in 1968~59. The family planning centres 1100 in 1961
to 4,848 in 1959,

The medical colleges being 30 in 1957 was 90 in 1949,
Turing the 4th plzjtn, it was proposed to add 25,000 beds and 508 new

health centres and 10 medical colleges.

4. Shipping, ports and harbours:

In 1947 there was only 5 major ports and it has now increased
to 58.

There are about 200 minor parts all along the coastline of about
5000 kns. and about Rs. 2,000 millions in the outlay in the fourth
plan.

The investment done during the plan periods on the major port
development in India (1949 to 1969)

R, inmillions

el

Calcutta 771.10
Paradip 257450
Visakhapatnam 215450
Madras 322, 40
Cochin 86,50
Marmagoa 29,20
Bombay 496.70
Tuticorin 97.00
Mangalore T72.02

Major share of this outlay went to the construction industry.
As shipping facilities impose the infrastructure in terms of
harbours, ports, shipyard, warehouse and other auxilliary facalities
also develop which has a great element of construction.

From 49 vessels and 192,000 G.R.T. in 19446, in 1971 it is
243 vessels and 2,435,000 G.R.T.

The Visakhapainam shipyard having a rapacity of 2-~3 ships of
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12,500 DT per year is beine axtenved to build & shion of
12,500 - 140,000 DWT ver year. The putlay is RS.77 millions,

A Graving Dock Project costing RS, 48 million is near
completion,

A wet basin costing Rs, 30 million has been started.

At Cochin a building dock and repair dock to make 656,000 DWT
ship has been started and is expect~d to cost Rs. 450 millions,

5. Roads and Bridges

On roads and bridges the outlay in third five year plan wase
Rse 4400 millions and in fourth five year plan Rs. 8290 millions.
The progress of road constructior in kilometersi

1947 1956 1966 1970
Surfaced 145,855 183,023 283,385 325,837
Unsurfaced 242, 371 315,321 551, 380 638,670
Total 388,226 498, 324 834,765 954,507

During this period about 174 major briczes and large number
of minor bridges are to be built,

[ Rail&.v_ss
The first railway was opened in 1853 with 32 KMS of track.

The railways have developed ani the construction involved being
in physical target as unders

Total track lengths 59,684 KNS
Number of Stationss 7,060
Total bridges ] 1,04,299 with 8,420 major
bridges,
No. of 3taff quarters built
during three plan periods 1,638,500
Hoapitals t 97
3chools ] 1249
Health Centres ] 597




expenditure of civil works:

Rse in millions

2nd Ela.n jrd plan Annual plans
Track renewal . 1542 2152 948
Bridge works 320 279 143
New lines 778 2119 457
Line capacity work
including doudbling 1734 3204 1086

7o Communications

The postal, telegraph, telephones, air and 7.V. development
indirectly support the construction activity.

195¢ 1968 1970

Poat Offices Urban Rural 5284 9116 9891
Rural 30810 80717 95064

KMS of overhead linea 120243 2422506 2250950
KMS of underground lines 120000 655244 8119870
Telephone exchange 507 3151 3122

The outlay of Rs. 200 millions in fourth plan provides
Ree 173 millions for comnstruction of postal buildings.

8. Industrial Sectors

Any industrial activity‘must have a factor -~ aither in the
form of an open shed complex Muilding structure. A factory has
again its own auxilliary =ervices like roads, railway siding
water supply, houming for its employees etc. Further there are
always additions, alterations, maintenance and repairs to the
factory and its services.

(i) Major industriess
Cotton industry growths

Spindles Loonms
1880 14.8 m.1lions 0,03 millions
1947 10.3 " 0.20 ¢
1970 17715 ™ 0.21 "

In 1970, there were 657 mills.
Jute started with 21 mills in 1880 in undevid~l India and
had about 9% in 1965.

Sugar - In 1951 India had 139 sugar factories and in 1347 the
number was 205,




- 50 -

Paper — India had 15 mills in 1948 and in 1970 - 57 mills,

Cement with 2.7 millions tons has grown to 14.3 million tons.
The central Government itself ha~ 91 units in 1970 with an
investment of Rs. 43000 millions, whereas at the starting of the
firat five vear plan it was 5 unit=s with investment of Rs. 290
miilions.

The growth of small scale industrias beings

Year No. of units
1951 16,109
1965 106,883
1968 161,865
1971 241,516

The conatruction activity ia very closely ralated with the

expansion and development of Industry.

(ii) Fertilisera:
During the period 1951 to 1968, 5 units were constructed and

4 units are under construction and 5 more are to start,

(iii) 0il refining:

Before independence, the entire demand of the country for
petréleum was met by imports.

Two refineries in 1954, one refinery in 1957, theoutnut being
Te5 million toms in 1970, Five more refinerias came on stream betwaen
1958 and 1970,

At Haldia now a rafinery of a capacity of .5 million tons is
being constructed,

Over 3300 K.M. of pipes have been laid c¢h~ trarsport of crude
oil, petroleim product and natural gas. Then the outlet centre~ and

retail centres have hmen conatructed all over the country,

9. Power:

Flectricity either hydro, steam, diesel or muclear contribute
about 507 of its outlay towards constraction. The transmission,
transformation and distribution also ham to depend on construction

in varying degrees,




The progress of installed capacity by type of plan in millions K.
1991 1955 1961 1966 1968 1971

Hydro 0,56 0.94 192 A.19 549 5e60
Steam 1.59  2.77 Aedy 5,47  5.49

0il 0.15 0.21 0. 30 0.44 o.M 9.6
Gas - - - 0,13 0.39

Nuclear - - - - 0.1}

Transmission lines of 11 K.W, and amd above in K.M,.

1955 .o 58,400
1961 . 1,34,400
4966 .o 2,78,000
1968 oo 3,54,209
The total number of towns and villages electrified by 1951
was 4637, and by 1970, it rose to about 93,000 and 1,21,000 by March
1972,
The outlay on power which during the ist year plan was Ra, 3020
millions rose to /th plan period to Rs. 21,350 millions,
The fourth plan outlay is Rss 10,150 millions for power
generation Rs.3630 millions for rural electrification.

10. Irrigation and flood protections

Irrigation is an important factor in National planning and
development., If the agriculture sector and alao the other sectors
have to develnp, the country thas to be self sufficient in food and
raw meterial for agriculture,

Construction has a big share in the irrigation sector. Whether
it be a small tank, well or a big dam or a canal syrtem, construction
forms anywhere between 457 to 80% of the outlay.

The proper maintenance and upkeep of the irrigation aystem is
another important sector where conatruction has a big share.

The phyaical targets achieved in irrigated area is an idea of
the development.

At the end of Area in Millions h.a.
Major + Medium Minor Schemes.
Schenmes,
Preplan period 9.5 12.58
First five year plan 12,16 14.0%
Second five year plan 14.30 14.74
Third five year plan 16.53 17.00
Anmial plans 18.15 19,12

Fourth plan target 22,18 7223

e e e A




About 8% major medium schemes were taken up during the plan

period ending 1370 ard 22 major and 329 medium scheme: have been
completed and rest are und:r construction. On minor irrigation,

the irrigation by tanks is 8,12 millions and by wells and deep-wellr
11.00 millions,

iis Hlood rrotection:

Flood protection is another section where construction has to play
an important part.
Pre-independence there were embankments of 5300 KMS lenfth.
During plan periods 7300 KMS embankment and 10150 KMS drainage
channels were constructed. 197 town protection works and raising
of 4600 villages above flood level were completed. The outlay in plans

-

on flood control and irrigation,

Rs in millions.
Major and Flood

Medium, Controls Minor Total,
First plan 3800 130 550 £450
Second Plan 3800 480 950 5230
Third plan 5830 £20 2700 9350
Annual plan 4140 430 3140 77110
Fourth plan target 9540 1330 5760 145039

11. Agriculture and allied sectors

Agriculture and allied activities on which 70 percent of tha
people of India are dependent for their living, account tor really a
half of the country's national income.

The outlaywin the racent of this sector is:
Outlay in plans. Ras in millions

Progress. Third Plan Yearly Plan Fourth Plan
(1964-66) (1965-69)  (1969-74)

Agricultural production
(including of research

and education) 2030 2520 5100
Soil Conservation 770 380 1510
Area developmant 20 130 290
Animal Husbandry 430 340 910
Fisheries 230 370 840
Foresats 460 440 920
Warehouse marketing and Storage 270 150 650
Community development and

Panchayats 2880 9%0 1160
(i) Agricultural land utilization in India

Total land area 329,79 M. ha,

Cultivatable area 194,24 M. na.

Under cultivition 156,71 n »

Irri~..isnaole area 7567 " »

Under irrigation end of 134 15,61 " »

Uncuitivable area 13545 " on
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(ii) Soil conservation in project oatchmeniss
The soil conservation programme o:u couairy-wise sesrcn

started out towards end of 1st Flan:

2nd Plan oo 04294 1 ,Ra,
3rd ¥len .o 0,930 "
4t Tlan .s 5,000 "

The levelling of land,swall bunds, weter leading chenuels,
cross drainege works all form a part of congtruction, These
are carried out by Agriculturist nimsel? using mostly locally
mede tools and materiels.

Az area of about 9,5 million E.a was treated with soil conser-
vation metiods et a cost of :,1363 millions upto 1948-69, An
outlay of #5.1580 millions to cover an aree of 6.4 millions h.a
is planned in fourta plax.

(iii) Pisneriest

Any development fisaeries will involve mechenised boating,
better herbour facilities mud cold storege, Consiruction ef
major finisaing harbours have beea tcken up at kadras,Bombay,
Tuticorin, Vahinjin and Karwer. 4 totel of 40 sites are taken
up for fishing harbours.

(iv) ere-~housings

On werehousing stora.e, construction pleys e major part,

In community development, the building of roed communication,
construction o7 buildings and othor amenities for about

£s0 200 millions.

12, Defences

The Defeirce outlzy bes a considzreble amount spent on
congtruction ol accomiodation for its forces, treining coentres,
defeace ouiposts, rosds on the border,improvement in Naval
Docityarc, Air Porce eerodromes otc,

Further the Defence has its Ordnence Peclories and other
menufacturing faciories,
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3stimated Construction Component in PFourti: ¥laa.

1. hgricultire, Construction Componen-,
Bs,Crores(Crore=10 i. )

i) Agriculiure production.

ii) Linor irrigetion, 360
iii) ' Foraests. 10
& iv) Animel Lusbaadry, 40
v) Deiryiag & 8ilx suiply. 40
vi)A,riculture L.arketin,. 10
vil) Pisheries. 50
viii) Community Yevelojment. 150
ix) Co-o erestion, 50

x) Suger & Sugarcane,sutszidier;
food. & storege & wareaouzing. 10
Total Public Sector 960

Irivete Becicr 300
Totel Fublic _;lus ;rivate

sectors, 1260
2, t Plood Cont
i) Irrigation. 75¢
ii) Plood Coatrol. -390
Total. 850
3. Pover.
i) Fower Generation. 450
ii) Trensmission end distrioution, 400
iii) Rural electrificatior. 200
Total, 1050
4. Smell Industries. ‘?.
i) Public Secior. 100
ii) Private sector '
ht.li .-%
5. QOrgenised Industries.
i) Pudblic seocior. 600
ii) EFrivate sector, _%%
Total 1
6. Zrgasport & Communicgtion.
1§ Railwzys. 1150
ii) Roads. 650
iii) Forts. 60
iv) Porekka Carrege. 59
v) Saipping 30
vi; Air trensport 10
vii) Tourism, 0
Total Fublic Sector “1‘5%6
Frivets Sector 3¢

Total Fublic plus Frivate Sector 2510
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7. Bducation Froiranmnue,

i) Public Sector. 250
ii) Private sector.

Total 270
8. BScientilic Reseerci. 30
9. Healta.
1) Water sup_ly anc sanitation. 340
i1) Healta other than water su;;ly
and sanitation, 180
Total. ,20

10, Hougirg & Coxstruction.
i) Public vector. 550

4i) Private sector, 1450
Total " 2000
11, Jdelfare of Sackward Clausges. 50
. 12, Social VWelfare, 50
13, Crofiaman treipicz & Lebour Wolfarg. 30
14, Miscellancous such o cGevelornent
Works for rurel programmes etc. 100

15, Qongstruction under Revenue budgets. 600
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Cons*ruction durt . Jo.rita ¥lar ia tii> Tulblic Leocior av b

v
—— - Cee e - e . — . -

Centrce ang tue Stalen -ol in Friveie sectoyr,

{All figures ia .Crores)

Sr. kublic sector. rrivove
Lo, Tien. Centre Staies Tolal lLec or.
1. tyricaliire. 166 800 $60 360
2, Irrigation & Flood Conirol., 60 198 85C -
3., Power 200 350 105¢ -
4, Smell Inductries. 50 50 100 100
5« Orgeaised industries. 700 2y 750 600G
. Transport & Communic-vion 17CC 250 198C 55C
7. EBducatiown, 8¢ 17C 250 20
8. Scientiiic Researc. 3C - 3C -
9, aealth 90 9C 18¢ -
10.7ater suy_ly sanitation, 20 320 340 -
f1.Housirng & Coostruction 320 230 59¢ 1450
12,Velfore woris 30 p-Y 5 -
13.8c¢ciel) Telfasro, 15 5 20 -
14, Training 20 1C 3C -
15.hiscellarcous, 1C 30 1G0 -
16.Constructios under R venue
bucget, 1 500 100 | 60_(.).,,-._-.:. L
Total 4045 3i15 762C 3220

Totel Public asd Frivate Secior .. 10340 Crores.
S‘? .0 _;wo 11060 Cl’orou.

(3curce - Builders Association or India )

Faper DOy Adi.LALICIU - Formor Lireclor,
¥lon.ing Cormnission,
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building Materizls Reguirement in tne Fo.rti Plen{ 1955-14)

1. Total invesiment in tue rlai 2.22,635 Crores.
I1, Sstimated, invesiment in:
’ (a) Construciion i-.13,600 Croves, *

(b) Besidential buildings ...2,800 Crores.**,

T i 1 | Iron |

NO} Laterinls, f Bricks | Cement | and [Timber.

1, l l l o l Steel 1
‘.’Qiﬁ"hfgo

2. Residentiel, ++. 16 21 10 18

3. Totel construction,+++ 1.4 12.3 15.4 7.2

Totel value of matericls
required for consiructioin
in crores of ru.ces

4, Residential Col.(2)x(:) 448,0 588,0 280.0 504,0
5. Others Col.(ﬁ)-{}cl.(‘;) 553.4 1054.8 ‘83404 475:2
6. Total Col.(3) x (a) 1006.4 1672.8 2094.4 979,2
7. Frices & Unit{as on eT5.,00 2,211,217 k.89,3 :,392.96

1.4.70) ++. per 1000 per per per
Nos.& guintal. quintal, cu.mt,

wantity required
21n uillion).,

8. Residential.Col{4)/Col.(7) ¢0,000  27.7 3.1 5.6
Hoeg. ton..es tonnes. cu,.mt

- 9. Otiers Col,.(1)-Col,(C) 74,000 51,2 2.4 5.4
Hos. tonnes, tonnes, cu.mt,

10.Total.Col.6/Col.(7). 934,000 78,9  23.5 11,0

Nos. tonnes. tonnes. ocu,mt,




szl 1 1 Tirer. Y
Nol liaterials | Bricks | Cerent | ana [Timber.
i L i j5teel 1
Bstinated production
;in milliow).
11.et current rate of
production, 100,000 75.0 22,5 13.5
Hos. tonnes. tonnes., cu.nt.
12.daring the Fourth Flan, 100,000 80,0 22.5 13.5
‘ BOI. hQHGSo tonnes. w-nto
13.8hortage or surplus
(in million) «3400 +1.1 «1,0 +2,5
Hos, tonnes. tonnes. eu.t

# I4 has been assumed that .13,600 Crores, i.0.60 percent of
the totel investment (,22,635) during the Pourth ilen will
be in construction,

## On the besis of Ruport on Fourth Plan, it has been broedly
estimnted that i3,2,800 crores will be invested in the
residential buildiags.

++ Sources Centrel Public Works Departament,

+++ Joigat for bricks,iron and steel snd timber computed in the
N.B.0. from ti:e Feper"Growth of construction industry in
India-1950-51 to 1564-5%", Prepercd by 8hri R.N,Lal and
others for "Sixih Indian Conference on Research inm National
Income” held at Banjalore, hay 1768.

& Teigat for cement heg been computed L:, tae Nationel
Buildings Organisation,

@ Avorege of tle prices preveiling in Delai snd Calcutia.
(Sources i1.B.C. Journel,)
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AlLLISXIRS - 4,

.15. 3.73.

Assessment of Boildin. tcteriels Recuiremeats in tiae St Fleon,

At the instance of iwie Flza..ing Commission sn sssessment was me-e
by tae }i2@ ol the recuirements of Euilding i.etericls end manpever
for the construction componont ol tae 5iia FPive Yeor Flan, llurias of
consumption for key building materials have been computed in the

NiC from data collected from tae CS0 and other sources.

The investmeat in construclicn is expected to be 55 percent of
the totecl out-lay in the Pive Ieer ilen. O this tie expesditure
on building materizls wouid ve 70 percent nf tiae cost of conste
ruction,

Tne assessment revealec tust -

(1) Brick produ‘ction will Lave 1o Ve incrensed from 24,000
million to 37,50C million per year. To accomplisa tais in
addition to improving the sroduciion of the traditionsl
industiry, it will be necessery t establisi 50 mecisznised
brick plants et specific locetions. Llso to “produce adaition-
al mesonry materiais 10 sa.d line brick _lanis encd 3 cellulsar
concrete plants will be recuired to be ostablisied.

(2) The production of cement is to be stepred ur fr.m 16 nillion
tonnes, to 27 million tonaes. Ten split location cemort gringd-
ing units at Letropoliisn Centres will be recuired. In eddi-
tion 10 plants for taue procuction o7 flyash pozzoleane cemeornt
and 10 plents for tie production of dry nydr:ted line will
help to sugment tae su;ply o2 cement. Also 13 plants for tae
manufectare of reective clay pozzolans (Surkai) will be
required,

(3) Tue availability of steel Zor constructicn will have to be
increcsed by 2.9 million tons  in t.e S5tiu Flan, I- order to
conserve steel, produclio. of higw strengta deformed bars
woulé aave to be ircrecsec by one miliion tons as tueir

use results in considereble ecoiomy of steel.
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(4) The primary species of timber wi'l noi be able to mect theo
requirements in the 5th Pive Year Plas. A gap of 2 million cu.m,

is expected; itnis could be mel by usin, secondary specios of
timber after secsoning anc preservative treesimeat, Ten integreted
plents for conversion, seasoning end treatment of secoidary species
of timber would have to be set up.

(5) Bsteblisiment o plants to manufecture other new building
materials like lijht weight aggregates, asphaltic corrugeted
roofing snects and plastic pipes to augment the requirements

of building materisls aesve bee. suggested.

Since the gestation period for tne establishment of plants is

4 to 5 years it would be recessery to teke immediate ection as
proposed to implement the construction programme, Ia this
regerd the proposal made earlier by dbC for the estabiisnment of

building materiels develogment corporation may be considered,

(Sources National Building Orgenisation - Brief no,70)

T R . T o . T

o
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i 3XURS ~ 5,

Corstruction Bcuipment position in India.

e——

The vrlue of equipmert adced -

1756-1950 ., LR 350 millions,
1560-15C5 o, we 1000 "
1965"‘137() [ ) .:J. 1300 "n

The major eddition ol e uipmeni Live bee: mede 1n the lest decrde

dxrigg vue ryear 1561 to 1570, The sddition during tais period
were almo~t 80% o tae totel, The aver-,e number of mechines
added annually was over 110C, Prior to yeer 1356, the adaitioa
wefe less then 5,10 millicns a year exce,t for 1553 anc 1555 waen
there were zbout ,,20.7 million and &.14.6 million lekiis, wheracss
it touched 4,240 million to ..370 million annuclly alter 1553,

Lostly tae equipment is in use in the Goverime.t Dezoarime..t anc
Agencies ana Fubiic Sector Orgeniseiion., The owving by private is
low,

The distribution is -

Bein billions. upbers,

1, 8tate Guvernment including

Irrigation and Power Dept. 1327 7542
2, Centrel Governament including

Irrigation and Power. 445 3758
3. Government Bodies, Public ’

8ector undertekings, 883 2857
4, Frivate Bodies. 265 1433
5. Irrigation and Power

sectors only. 1393 T474

bultirlicity of ji-kes:

The equipment now in t.e country is an exhibitior ol assorted
makes of mochine orf ¢ifferent countries sn. dif.erent m:kes and
cayzcities. Tae reesons for this state o effeirs ars been
declt witi earlier. There are apout 35 mekes of Fover Sacvels,
Drag Line Suckets, Jicel Sicavator etc,, varying from cajyccity
of 3/ eyc. to 35 cyd. buchet size. In case of Crswler Tractors,

whic: Torz:s almost 1/3rc ol %.c neavy Consir.cticn Zcui ments

. 4 m YAy gy Ay el y
there #»c 4ypes from o+ MY erwries.e 0Of the highiay

dumrer ‘hers are
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about 24 differeat makes with capacities varied from 7 tons

to 72 tonz, . Among the motorised screpers there are about
16 mekes end cepecities varying from 7 cyd., to 24 ¢/d. The
indigenous manufacéturing oi lctorised Screpers has started
since 1566 in the Public Sector factory of Bharet Brrth Mover.

In respect of towed screpers, taey were startes sometimes in
1563/64,
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ANLELURS - 17,
1971 C3:8Us FLCVS AT 4 GLJICS.

fopuletion of Iudie. Tersons 548 Lillious,
hale 234 "
Feme les 264 "
Decennial _rowth rete 1551=-T1 24,80 gercent
De..sity of pojuletion Sex ratio. 1756 ser s¢.lu*
Scx ratio 930 females

per 1000 weles.,

Literagy rete(including age Persons 29.45 percent
grouy 0-4) kiales 39.45 "
Females 18,70 ¥
Froportion of urban population
to totel population, 19.91 percent
Fercentage of workers, Fersons 32,92 percent,
to totel population wales 52,50 "
(main activity only) Pemelos 11.85 "

Category of workers

Fercentage to

total worliers,

kales 38.20
Femeles 5. 14
11.Agricultural Labourers. Total 26,33
kales 17.57
R Foneles 8,7¢
I1T.Livestock,Forestyry,
Pishing,Hunting,Flentations, Toteal 2,38
Orchards and allied lisles 1.95
activities. Fonclosn 0.43
IV.Eining and Luarrying, Total G. 51
Males 0444
Poncles 0,07
Y.henufacturing,¥rocessing,
Servicing and Ropairs.
(a) Househiold Indusiry. Total 3,52
Leles 2.78
!3335135 0074
(v) g:g::t:;an Housenold Total 5,94
¢ ales 5.4¢
. Femoles 0.48
Vi.Construction, Totel 1.23
}nﬂleﬁ 1.12
Femalos 0,11
Vil.Trace & Conmerce. Totel 5.57
liales 5,26
Peaales 0.31
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5; ViiI. Transport,Stors;e

. and Communications, Total 2.44
. i.ales 2,36
é Females, 0.00
1 IX. Other Workers. Total 8.74
hﬁles 70 50
Femeles, 1.24

* Density worked out efter excluding the figjures of Jammu end
Kashmir as the figures of the area beyond the cease-fire line
are not rvailable,




Wl EXURE - 8, .

by SEASONAL MATURE OF EMVLOYMENT IN CONSTRUGTION,

lio.of months of Yo, of months o7

Employment in unemnployment,

Construction } Others {Voluntary [Inveluntary
S8killed(4il mele):s 9.0 1,06 0,15 1.49
1. Masons, 9.29 0,71 0,16 1.84
2, Charpenters. 9.88 0.67 0.12 1,33
30 Fitt.rs. 9090 0060 0010 1040
40 Kh.lﬂﬁi!o 8000 2019 0018 1063
5.0ther3. 9043 1015 0. 19 1.23

Unskilled:(l.cle & Femznle)
1,48 2,32 0,07 2,13

1. hale. 8017 1065 0013 2.05
2. Pemale. 6. 80 30 00 - 2.20
3. A1 Workera. 3039 1069 0,114 1.81

"8mployment in Coastruction Incustry-Does it heve to be so
stablo.”ﬁ

v
SOURCS: BOONC,IC fiid POLITIC,L KLY,

B Number of lien employed on different types of work,
Berrage ater Sugnly Yort dork,
August 351 400 329G .
8epteacer, 691 820 2926 ;
October. 895 1100 3607
lovember, 1064 1500 3843
Decembor. 1290 1400 4016
January. 1505 1555 3416
Pebruary 1681 v 1663 3472
karch. 1852 1657 3672
April 1949 1412 3507
key 1820 1053 3572
June, 1203 580 2061
July B 986 411 3100

-

8 L]
(counisr 1, Hindustan Construction Co,ltd,)

e
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AN IXURS - 9, TABLE 1,
Norms for building sector.
i Period
Norms., | -
[ iarch 1966 | 1968
fto June 1966 |
1, 8killed to unskilled workers, 112.2 112.2
2, Investment per man-day(fs.) 18.50 23.00
3. Vages to value of materials
to overhead charges., 2,5:9.0:1,0 3.0:12,0:1,
TABLE 2,
Norms for building snd non-building sector,
N ) Feriod
orms (Karca 1566 [ 1968
fto June 1766 J
1. Skilled to unskilled workers 1:12.8 1:3.7
2, Investmont per meu-day(is.) 17.60 21725
3. Yages to vilue of materials
to overhead caarges. 2.3:8.111,0 3.0:11,011.0
T4BLE 3,
Fumber of workers on differcnt worka,
Type of work Skilled Unskilled Totel
1. Jater Supply and
Pipe line, 83 359 442
2, Cement Factiory
Constriction. 95 143 238
3. B&rrﬂaeo 935 3940 4875
4, Port=work 452 3097 3549
5. Concrete Drms. 1650 2569 4219
6. Tunnel York, 95 263 358
7. Bridge. 70 305 375
8, Tunnels-Dams-Fower
House-Combined Scheme. 1200 2691 3891

(cozrr=sv s+ Hindusten Construction Co.Ltd.)
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AN IZURE-10.
GRC /Tl OF FRAVATS C0USTIICTION CChYANIES.

(ICT3: The data in Trble I,II sa..é III are based on =ccount
of (i) 11 units Zor tae period 1960-61 to 196465,
(ii) 14 units for the years 1965-66 1o 1969-70, and
(iii) 8 units for 1970-71,

* Includes repairs to machinery, bad debts. ete.
@ Inclusive of other expenses.

NOT3s Figures in braclets are perceatages to total cost,

COST STAUCTURZ, JBLB 1. B.Crores.
] Rew TSalaries]Depreci-] ]
i [materials,]/ages & fation., | ] Other
I2AR fTotel Jand Others|Other | jInterest]Bxpenses.*
[Cost, [Construct-|Benefits] i
| lioi Bxpen-| l L l
L Jses, 1
1960-61 23.33 14.52 6.46 0,71 0.15  1.49
(100.0) (62,2) (27.7)  (3,0) (0.6) (6.5)
1961-62 26,37 17.03 6.65 0.84 0.20 1,65
(100,0) (64.6) (25.2) (3.2 (0.8) (6.2)
1962-63 31,22 19,98 8.16 1.01 0,20 1.87
(100,0) (64.0) (26.1) (3.2) (0.6) (641) i
1963-64 35,24 22,91 9.14 0.99 0,25  1.95 i
(100.0)  (65.0) (25.9) (2.8) (0.7 (5.0) |
.
1964-65 19,82 26-81 9.34 1,10 0.28 2,29 4
(100.0) (67.3) (23.5) (2.8) (0.7)  (5.7) i
1965-66 59,38 37.74 14.49 1,79 0.49 4,37
(100.0) (63.6) (24.4) (3.0) (0.8) (8.2)
1966-67 61=76 38.91 Y 15,43 1,92 0.64 4,86
(100.0) (63.0) (25.0) (3.1) (1.0)  (7.9)
1967-68 59,65 37.02 14,78 2,18 G.91 4,76
(100.0) (62.1) (24.8) (3.7 (1.5)  (7.9)
196869 55,75 33.60 13.94 2,57 1,29 4,35
(100.0) (60.3) 25,0) (4.6) (2.3) (7.8)
1969-70  62.3% 38, 28 15,06  2.55 163 4,83
(100.0) (61.4) (24.2) (4.1) (2.6) (7.7)
1970-71 57,11 40,909 12.31 2,32 1,58  Nil
(100.0)  (71.6) (21 6) (4i1)  (28)
” S—



TABL3 II.

Allocation of Profitg.

PRIVAYY

COTL R
CeTBATTIT

e a e

(weCrores)

I Frotit

iRetained

Year before | Taxation [Dividends JErcfita
Tax, 1
1960-61 1.76 0.94 0.37 0.45
(100.0) (53.4) (21.0) (25.6)
196162 1.88 1.03 0.40 0.45
(100.0)  (54.8) (21.)) (23.9)
1962-63 2,96 1.79 0.40 .77
(100.0) (60.4) (13.9) (26.0)
1963-64 3,08 2,08 0.5) C.47
{ 100,0) (67.5) (17.2) (15.3)
1964-6% 4,24 2,92 0.76 0.56
(100,0) (68.9) (17.9) {(13.2)
196566 5,01 3.82 1.06 1.13
(100.0) (63.6) (17.6) (18.8)
1966-67 5.30 3.43 0.92 0.94
(100.0) (64.7) (17.5) (17.7)
1967-68 2,78 1.81 0.84 0.10
(100.0) (65.8) (30.5) (3.6)
1568-69 1.9%5 1.25 0.57. 0627
(100.0) (80.,6) (36e-8) (-17.4)
1969-70 1.14 1.00 0.59 ~0.45
(100.0) (87.7) (51.7) (=39.5)
1970-71 1.32 0.83 0.58 «0,14
(100.0) (65:7) (43.9) (~1C.6)

NOT3: Rigures in brockets are
L

before t:rx.

percente, cs to profits
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TASL3E 111,
Key rrofitability Ratios.

Gross Gross jiiet [Dividends [Recteined Frolits

X lProfits lIrcfits [Frcfitsfas # of Jas % of Profits
ear as % of tas % of las % offliet [a ter Tax.

Sales. lCagital fiiet fdorta, i

i {Zaployed]foxrth, § 1 4
1960-61 8.1 5.5 12,6 5.7 54,9
1961-62 TeT 5.6 12.1 5¢T 52.9
1962-63 9.7 8.1 14.5 5.0 65.8
196364 9.0 7.1 10.9 5.8 41,0
196465 10.8 8.4 13,4 7.7 42,4
1965-66 12.7 7.3 14,5 7.0 51,6
1966-57 9.7 6.3 144 546 50,3
1967-68 6.6 3.6 5.4 4,8 9.4
196 8-69 5.4 2.7 1.7 3.2 «90.4
196970 4,9 2.5 0.8 3.3 -3231,4
1970-71 5.1 5.3 2.5 3.3 -31,.8

1 -
S80URCS: Industriel Timds - JULY 24, 1972,
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Some Importe. .t Gover.ment and rubiic Undertekiug Crienisction.

connected witn Constr.clion ®esearcii and wesign.

Central Rocd
Resenrch
Institute,

¥ e DC 1;51 .

Centiral builg-
ing Research
Institute,
Roorkee,

Structural
Bagineoring
Research Cenire,
Roorkeec,

Research
Associetions,

Tpe meia fumction of tae lustitute is o Tind
solutions for tane varied proviems of road consbe
ruction, mainteuance and improvemeot, 1% uinder-
tekes research on nev metiuods of roaod construction,
treffic and roud safety ana on stendrras erd
specifications for roed building rlent end

mechinery.

The Institute undertekes resenrch on building and
allied brancaes of civk engineering including
building materials, foundntion ergineering,build-
ing tecaniques, dosign and functional afficiency,
building ecoiomics and manegemen’ and other user
requireronts. Its field research station is locite
ed at C-lcutia and extension cells at Lhmedebad
and Bhopal,

Tais Centre conducts research in s, ecinlised
design e-d sirdetural problens connected witi
buildirgs, bridgzes and other structures and unaer-
takes tic develo,ment o2 utility comyuter pro=
gramies for the anclyasis and design of 'repoat!
structires, such as, multi-swreycd buildings,
pre~-stressed  besms, shell roofs,folded plates
a.¢ transmission line towers., Its regioncl ceatre
is locetec @t b.adras, ,

Researci associatiors in difserent industriel
fi:lds are boi;b provided finenciel assistance
by t:0 C5IX. Tue Couccil also renders assisiance
by wey of tceanicel acviee, preprration of plaas

ana procurene:l of expertise and materirls,




Geolo.y.

Hydraulic
Resecerca,

Rai 1*?§}' 8,

- B -

The Geological Survey of Indi-~, witi: heedgurrters in
C- lcutta and establisaed more tnen 120 years ago,
conducts geolo_ ical geo-puysical and geocaewical
surveys; procectving,exploration and assessmeinv

of pineral resources, incl.cuing water, by drilling

and exploratory mining; end research to develog

and adopt nov tecaniques and meliods leacing to
advences in research anc explorction =2nd funda-
mental resecrch in geology, geocherdistry aud allied
fields, Tie resulis of these studies are dis-
semineted taro:gn differcnt publications of the

GSl. The departme.t functicns turough five

rcgional offices anc 23 cirecle offices.,

There are elever hydraulic rcsearen stations

under the Centr:sl Board of Irrigataon and Powver.
The Contrzl Weter, Jewer and lrrigation Researca
Cenire nt Kazdelkvosle nesr Fooan, is the pioneer
avdraulic researci. stetion in India. Work on
fundementcl and vasic rescorch scnees on problens
of river valley projects, power stations and
transmission system is connectec ihrough 20
irrigation ana 18 [ower reseercn stations in the
country under iae supervisio:n oi the Contrel

Board of Irrigetion and ¥ower,

The Rrilwcy Board hans est:blished a research centre
at Lucknow kaown as i.e Research, Designs and
Stand-ards Org nisations with subestations et
Chittersnjan end Lonsvla to investigate problems
reforred to them by the reilw:ey worltsiep and

the Cenlrel Sirndards Gffice(Reilways)

Tae proilens ol roed develo riont and rocd mcterisls,
highways ».C tridges, engineering ports anc
horbours,etes,cre doclt with by the Indian Ro=cs

Congross functioning uader iade ninistry of

fr-naport,




General,

S8tendeard-
igetion,

- 31 -

The Centrel 2oara of Irrigatioa and Yower, co. sii..tlec
in 1927, is responsible for vae initietion oif runda-
mental reseesrca in tne field oi irrigaticn ana pover
ana tihe co-ordinatica oi tac work of 38 researc.
stetions established in dilfereut garts of iae
country,

The Central Water ead Fower Coiwrission (C7 &FC) is
cherged witi the resporsibility of initiating,co-
ordination ard furtherirg, in consultiation wit.. tae
State Goverameits concerneu, scuemes for tne coatrol,
conservation and utilisation of waler resouirces
throughout tiue country for tae purpose of flood coniwl
irrigetion, nevigation and hydro-power generatioun. It
is aleo responsible for tue schemes of l.ermel puver
develo;meat and of trensmission and utilisalion of
electricel energy througuout tae countiry.

The C/&FC has undertaicen tac assessment ol surfecs

water resources and tueir utilisation for major and

medium river velley schemes and the co-ordinetion

of the data collectad by the Ministries of Agriculture,
heelth end Transpor% perteiaing to minor irrigetion
woriks anc domestic and navigational gurjoses. Tue
ultimate aim is to drev up e balauce sieet of weier

to be utilised for rdditionsl benerits in the

country.

Tae Indien Sianderds Institution(ISI) fucetions under
the Union Ministry of Industrial Developmeni with

heasdguarters at New Deliii and brench oflices at
Aamedabad, Bangalore,Bombey,Crlcutca,dyderabed,Ken ur,
and Ladres, 3stablished in 1947, tac Institution leys

down netioncl standarcs for comodities, meterials,

practices,processes,etc. and promotes gtandardisatiion,
urlity control and simplifieetion in irdustry and
. £

technology. Over 80 percent of ihe slencoris |




fornylatea by ISl have been adopied by _ublic end
private secitor organisetions for tieir procuctiion
and procuremer.i progremmes,

Tiaé Insii.utior also cperstes the ISI Certiricriion
larks Scacne uader an Let of Parliameni and issunes
liceices t¢c maiufaciurers for ern:lying the ISI
Cervification herk on tie products as a taird

party guarsatee alout tieir qualiiy. S0 far,

nearly 7000 stainderes have been formalated waien

include aboutv 1000 standerds o co..cumer interest,

The Institution also imparts detriled treining
in standarcisetion melioés and wecaniiuves to
colmpany executives and technicrnl personnel,
BEngineers aud tochnologisis from Surme,Ceylosc ™,
Kenye, i.oleysie, Yhillisines,Singe, ore,Sout.
Yomei,Thailend,® v, ¢, anG Zanvia nave also

undergone training unuor tue centr:liscd

treining progranme.

Resoarch

and ' The Rrilwzy Bo:rc has sei up a Rese:rci, desin

Trainirg. and Standerds Crgenisation et Luckiow with sube
stations 2t Lonevl. aud Chitterenjan w icvestie
gate problems referred to it by the reilway
vork-ships end tihe Cestrel Stenderds O7_ice
(Rrilweys),

Reseerch

Activities. Tie Centrel Rocc Resesrch Instity @, Delhi, )
was opened on 1¢ July 1352 for resecrcn om wed
eaginesring, Tho Institete e2lso gives tech.ical
ravice to tue Swave Governmenis on verious ;ro-
blems concerning ro-< vworks, etc, The Centrsl
Desigins Ofrice of whe oucs Wing desls witn
the type desigrg for route mskin, Jor tae

natiorel higavays, principles to be followed




liatiodal
Buildings
Orgenisc-
tion,

in the erection of advertisemeniv torrds cn ro-a

sides, form oi recoraing dete on bricges, sccurii) o

of desiges for bridges, procuction o rord rollers,

manu.octure of roed-melking machinery, ctc,

The llationel Buildings Crgraisatios was sel up in

-

1954 to collect study ant dissemincte resulis of
resenrca in ouildings and nousing wita a view to
brin in;, aboui quelityAm, rovemeut end cost reduct-
ion i buildings through improvements in des. a

and construction tecaniques and buildiug metericls,
The Crganisction also conducts studies in verious
socic—cconomic aspects orf housing like invesiment,
finence, texetion, reat control, speculction in

land prices, etc,, and also collects anu compiles

bhousing stetisticss Iis five 1~giv.al rurcl house

inz wings are workiny al Bragrlore,C leutia,Anand
& g &6 8 s ' ]
Chendigoera end llew bel:l for reser cch,irsining

giué extension ia rursl housing.

The Or;enis-tion has set .p a permcnent building
exhibition Nirmen Dhuver, Hew Delni, .iere build-
ing materials are exhibited alon; with disgpley of
new materials and construciion tecanigues evolved
by ressarch orgenisatiors, Typical house desi .2
for omell size plols are also aveila.le at tais
exnibition, Tie Orgenication mainteins a wellw
docune-%tod techniczl book library and e film
librery, 1t dis-seminai2s information iarcuga
publiceiiong, symposies end trairing courses.

To promote ianiroduction of improved consiruction
methioGs end oi new meteri:ls, the Crgenisation

gives srants to Jovernment bodies up to 7% of

8
¥
%
3
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of the cost of construction for experimental
pro:)'ects. The Orgenisetlion also functions as
" UN Regional dousing Cenire" for SCAF3 region
eng some of its activities cover the entire
3CLFI regicn,

(S0URCS: INDIA 1973 - rublication Division Govt.of InGi:.)
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