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Small Contractors in Developing Countries
during the Economic Depression
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SUMMARY

This paper takes a review on the development of the construction industry in developing
countries and tries to find out a way for those small contractors to adjust themselves during the
economic depression and facing the high technological world.

RESUME

La contribution traite du développement de l'industrie de la construction dans les pays en voie de
développement et essaie de trouver un moyen pour les petits entrepreneurs de s'adapter en
période de dépression économique et d'étre capables de progresser dans le monde nouveau de
la technologie avancée.

ZUSAMMENFASSUNG

Dieser Beitrag gibt eine Ubersicht Gber die Entwicklung der Bauindustrie in den Entwicklungs-
landern und versucht, fur kleinere Unternehmungen einen Ausweg aus der heutigen, wirtschaft-
lichen Depression aufzuzeigen. Gleichzeitig soll damit auch der Anschluss an die rasche, techno-
logische Entwicklung im Bauwesen sichergestellt werden.
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1. INTRODUCTICN

Economic development is a goal not only for a nation but also For Fhe whole
human beings. It goes onward but has fluctuations. Construction 1n§ustry
usually takes as a leading role like a locomotive to pull the économlc develop-
ment onward. Because construction project is complex in materials and manpover.
it is also largely influence on the market and banking activity. The prgimtum
stand there has shown the practical results of the economic growth both in
quantitative materials and in quality of human life. This is specially true
for those well developed tiny Asia economic giants.

Construction industry builds up real estates and joints the public works which
keep the idle money as a revolving fund for the investor. Thus during thé
economic take off the easiest and fast developed industry is the construction
industry. But when the economic recession comes, just like now, the over ex-
panded construction industry are no longer in order and turn into catastrophe.

Take a view from the technology:in the beginning they import construction
method, materials and machines from the foreign country. Only the assembly
works were done locally. In order to earn the know how to transfer the design
process,the local partners have divided into consultants and contractors. They
gain the experiences and gradually work independently and even turned into as
opposition party in Jjob hunting and construction supervison. Now a day most

of the construction works are high-~tech and the rest remain very hard compe-
tition. The educational background of those small contractor are very limited,
The oid generation althrough they won the business but is getting old to adapt
to the modern technology and management. Thus very few of them are able to stay
alive. Those over expanded contractor has turn into trouble because of recent
economic recession.

Main problems for those small contractors are the ill organization, poor manage-
ment, lack of high construction technology, ignore in financial operation and
over establishment of contractor firms.

Now, a new philosophy to handle the business is necessary. The purpose of thisg
paper is try to find out a way for the small contractors to adjust themself
during the economic transfer period and to grow up again.
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Table 1. General organization of small contractor
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2. PRESENT SITUATION OF THE SMALL CONTRACTOR

The so-called small contractor is limited by their registered capital up to us
$600,000.- only. The organization of this kind of contractor are shown in
Table 1.

Usually they divide in 3 grades depanding on the capital. It is necessary to
know which department are taken charge of the cost flow. Table 2 shows this
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Table 3 Cost flow chart
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3. DIFFICULTY AT THE PRESENT SITUATION

Most of the small contractor are serving only on labor consuming works and
facing the ill management of own company. The heavy competiton on job hunting
due to the cover expanded in cuantity of contractor firms and lack of advanced
technology lead to the small contractor very hard to servive.

But the advantage of the small contractor must not be ignored. They join small
project, offer labor and share the minor part to the large construction, doing
subcontracting works and provide special equipments. There work have link as a
part of the social economic activity which is not able to be neglected.

4. PROBLEM SHOOTING FOR THE SMALL CONTRACTOR

4.1 Complete information and project control

To win a project usually has the following step: marketing, planning to join
the bidding, cost estimate and time schedule, open tender, sign contract,
financial arrangement, changing design, appraisement, cost control, final
account and approval. Table 3 shows how to divide the cost intc different item
in the contract.

After we know the division of the cost to the items project control are thus
mainly doing the control of cost and the degree of the progress. Project
control includes motivation and coordination of the whole project. It has to
do the collection, verification and distribution of the cost. It has to analy-
sis the budget and prediet the profits and losses. A project control schedule
for the small construction are shown in Table 4. An important matter has to
peint out here that the Jjob number are the itemized construction job. It must
be clearly leveling and label.
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Evaluation of profit & losses:
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Resource Assignment & utilization
Lump sum cost

Monthly cost

Precedence

Table 4. Project control schedule
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The indirect cost is usually difficult to categorize. But if we know the cost
structure and its cost flow entirely and treat it as a whole we can perfectly
do the project control. Anyhow small contractor are not dealing with large
and complicated project it is no problem to handle it.

4.2 Modernized construction planning and management

During the constructicn these are mainly the cost, degree of progress and
quality of work to be cared. But the fluctuation of market price, changing in
weather and design as well as the geological exploration etc. will change the
above mentioned figures quickly and seriocusly. We c¢an provide modern con-
struction management techniques such as piece-wise linearized linear programing,
multiobjective decision analysis etc. to have better adaptive and reducing the
influences, For instance, during the construction, when we look for the least
operation cost we can form a set of non-negative constraint equations; such as
design specification, energy efficiency, environmental condition, operation
conditions and efficiencies etc, to solve for the objective function with
economic operation costs. These costs are the "design parameter" for operating
the specific construction.

Another example to deal with the design process in construction is the Mixed
Integer Program. This MIP method can be used to solve both the construction
cost and the maintenance costs simultaneously to minimize the objective function.

The above mentioned modern techniques for planning & design process for con-
struction management can be done by the micro computer. Problem will be the
software designer for those small contractors. With a minor change on the ex-
isted software from the market can be useful for the management purposes.

Normally the data for computer processing can be list in Table 5. With all

these input data and the existed computer program we can predict and optimalize
the construction work.

4.3 Emphasis risk analysis

Construction risk are mainly divided in three parts:

a&. Predictable risk: high possibility to happen but predictable by experiences
and statistics of the probability. It can be covered by contractor all risk
insurance {(CAR).

b. Speculated risk: Difficult to predict but known by the professional. Beside
the CAR insurance it can be covered by reinsurance.

¢. Risk by the act of Gods or war etc., which is not covered by the insurance.

The main reason to have risk are miss cost estimate, uncomplete geclogical
data, using new method of construction and equipments, fluctuation of price and
weather, extension of time limit, the efficiency of labor and the execution of
Supervision. We must understand insurance is not the meaning to share the re-
sponsibility. A total preventation has a better efficiency than to make up
fault. Thus we must clearly study the contract and the related legal aspects
to spread fairly the risk liability on all parties; i.e.: the owner, insurance
company, designer, consultants and the contractor.

Using chance-constrained linear programming model is able to control the risk
too. The model will put the probability of the said risk on the constraint
equations to let those condition under the risk then solving the objective
function. The chance constraints must transfer to the deterministic equivalence

otherwise it can not fulfill the requirement of the deterministic property of
the L.P. model.
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4.4 Rationalization of construction management

As a small contractor, first of all, we must choose the goal to joint the con-
petition of bidding. If it is impossbile or ungualified then perhaps try to
organize a joint-venture which is now a day quite a lot of appealing but very
few to call back. Small contractor are usually family businass. They can be
a sub-contractor but difficult to share the risk of the whole. The organization
of the small contractor are not systemized. They have learned the technique
from their experiences but the owner or the big boss are getting old. Most of
them can not keep up to date and unfortunately they do not trust the licenced
engineer or technican. The financial structure is also not in order thus the
bank is unable to supply necessary fund.

Joint venture or even doing turn-key process are the meaning to modernize their
thinking and management. It open wider possibility for the small contractor

to work for. But we need the governmental authority to renew the regulaiton

in order to have suitable documents to organize joint venture.

The rationalization of the construciton management we must do as follow:

a. From the contractor side: Establish sub-contractor system to form group of
contractors then encourage the joint venture work and further study to be
able to do turn-key job. But all of this must based on a fair evaluation
of the administration of the construction industry to classify the rank of
the contractor. So they do only what they can do well and then doing up-
grade as a incentive to the contractor. Inviting the foreign contractor to
cooperate with local firm can import new method and equipment too. Recently
this is already opened and shown the efficiency.

b. From the governmental authority: Review all regulations on the construction
industry, intensify the administrative function of the contractor's associa-
tion, standardized construction materials both on quality and dimension and
quality control by inspection. An independant arbitration gsystem and the
evaluation of the contractor has to build up too. So the social and econcmic
organization can easily follow up and give right support to the contractor.
Those unqualified contractor will be diminished and thus reducing the un-
necessary competition during the bidding.

4.5 Improving productivity

Productivity is a ratio of output volume and construction costs or utilitized
resources. One of the main problem is the correct coincidence of costs and
units of volume. Construction industry consists of many part-productions and
supply services. So the productivity figures will have chain influence of the
different parts. On the other hand, efficiency and effectivity are also a con-
tributing factor for the productivity. Thus high skill labors with interesting
warfare, modern equipments choosed by the experienced foreman, increasing the
degree of prefabrication and factory product are well improving the productivity.
Now a day the most difficult factor influence on the productivity is the skill
labor. Construction labor mostly work in all kind of weather and climate. They
must be healthy and strong to carry out heavy and dirty works thus work with
high accident rate. They work all round the clock to race with time for the
emergency rescue. Althrough the advantage of the low c¢oest labor are no longer
existed in this area but their payment are still more or less the same as the
factory worker. So very few worker are willing to join the construction indus-
try. Beside the above mented problems, the local Mafia has not only threatening
the public open tender but also control the labor sources thus influence on the
productivity of manpower. Small contractors are surely the major victims.

A well organized personnel policy with incentive conditions must be treated on
the subcontractor or jobber. Besides, it is necessary to organize on the job
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training and safety instruciton for teh constant labor. Small contractor can
be specialized in construction technique or doing specified work to skill up
themself and increasing the productivity. But don't just specializied because
it will cause to narrow the field of job hunting. Application to the construc-
tion equipments is another possibility to improve productivity too. But the
investment on the equipment should be careful otherwise it cause financial
problem of the whole firm.

5. CONCLUSION

Industrization of construction industry is a goal for teh developing countries.
Because it will lead other industries forward. Thus modernized the organiza-
tion of the contractor by computerized administrative work and training the
personnel are the most improtant work. Computer application by modern mathe-
matic technics for management such as operation research can be found from the
existed software, i.e. Quick-Plan, Primavera, Tim-Plan etc. all applicable to
the personal computer. Introducing foreign techniques and management process
will fast up to upgrade the construction industry. At last but not the least,
as we know construction is related to the social economic activity, when we
improve productivity incentive policy should be offered not only be the con-
tractor but also from public authority.
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