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PREFACE

The International Research Conference on Sustainability in Built Environment, organized by
the Commonwealth Association of Surveying and Land Economy (CASLE), United
Kingdom and Building Economics and Management Research Unit (BEMRU) of the
Department of Building Economics, University of Moratuwa, Sri Lanka, provides a forum for
exchange of ideas between construction researchers in the areas of sustainability with a view

to fostering a better link between industry and academia.

The main theme of the conference is Sustainability in Built Environment and the sub themes
covered a wide spectrum of areas related with sustainability such as, sustainable design and
architecture, sustainable urbanization, energy management, environmental economics and
management, sustainable procurement and risk management, green buildings, green rating
and green certification, green labelling of materials, facilities management in construction,
innovative technologies in construction, construction safety and welfare, construction quality
and continuous improvements, legal aspects in sustainability, disaster management and

research and education.

We received number of abstracts and full papers for the conference, which were reviewed by
a well qualified panel of international and local reviewers with respect to the originality,
significance, reliability, quality of presentation and relevance, prior to selection. Priority was
given for the quality and standard of papers rather than the number of papers presented at the
conference. It is our firm belief that the publication that emerged from this conference is the
result of the tireless effort of all authors, reviewers and conference organising committee
members and it would pave way for advancement of knowledge in the field of sustainability

in the built environment.

il
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Legal Aspects Concerning Sustainable Buildings and Cities
Relating to the Urban Development in Sri Lanka

Abeynayake M.D.T.E’

Department of Building Economics, University of Moratuwa, Sri Lanka

ABSTRACT

Sustainable buildings are energy and environmentally efficient, providing economic,
environmental and social benefits over the whole built environment, while protecting and
improving the needs of future generation. Sustainable construction also should be environmentally
efficient and economically viable. “Green Buildings" are an evolving term in Sri Lanka that
encompasses both the general concept of environmentally conscious development and
construction, as well as multiple formal rating systems for measuring the environmental impact of
projects. A Sustainable City is a city where achievements in social, economic, and physical
development are made to last. It is now widely recognized that cities make an important
contribution to social and economic development at national and local levels. Cities are important
engines of economic growth. Cities absorb two-thirds of the population growth in developing
countries as well as it offer significant economies of scale in the provision of jobs, housing and
services. Also cities are important centre of productivity and social advancement.

Laws governing protection of environment in Sri Lanka are largely based on legislative
enactments. The objectives of this legislation are to promote planning of economic, social and
physical development aspects and its implementation in the urban areas. This paper presents
existing and new environmental and planning law and legal aspects to be considered in
sustainable buildings, cities and urban development in Sri Lankan construction industry.

Key Words: Legislation, Green Building, Cities, Urban development, Sustainable development

1. INTRODUCTION

Sustainable building is energy and environmentally efficient, providing economic, environmental and
social benefits over the whole building environment, while protecting and improving the needs of
future generation. Sustainable construction also should be environmentally efficient and
economically, therefore the Sri Lanka’s legislation implements most law about these areas. “Green
Buildings” are an evolving term that encompasses both the general concept of environmentally
conscious development and construction, as well as multiple formal rating systems for measuring the
environmental impact of individual projects.

The Sri Lankan legislation has given the responsibility to the local government bodies and Urban
Development authority, thereby when making the building and construction in there are areas all
urban councils are considering and controlling that. Otherwise, the people will make, as they want.
After the “Tsunami”, the Sri Lankan legislation created more laws about the building and
construction, because more non-government organizations came to the Sri Lanka. In that time Sri
Lankan government, emphasize the green building projects.

" Corresponding author: E-mail- abey92 @hotmail.com, Tel +94715586655, Fax +94112650738
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2. SUSTAINABLE CITY

Is a city where achievements in social, economic, and physical development are made to last. A
Sustainable City has a lasting supply of the natural resources on which its development depends
(using them only at a level of sustainable yield). A Sustainable City maintains a lasting security from
environmental hazards, which may threaten development achievements (allowing only for acceptable
risk). It is now widely recognized that cities make an important contribution to social and economic
development at national and local levels. Cities are important engines of economic growth and Cities
are important centre of productivity and social advancement. Full realization of cities’ potential
contribution to development is often obstructed by severe environmental degradation in and around
rapidly growing urban cities. Environmental and physical Planning Law always control and regulate
sustainable cities and buildings through legislation provisions and case law.

3. BASIC LEGAL PROVISIONS RELATING TO BUILDINGS AND CITIES

Sri Lanka’s Constitution adopted in 1978 specially refers (Article 27) to the preservation of the
environment. The laws governing the protection of environment and conservation in Sri Lanka are
largely based on legislative enactments. Sri Lanka Parliament enacted National Environmental Act
No. 47 of 1980 to the establishment of the Central Environmental Authority (CEA) in 1981 as the
state agency responsible for the formulation and implementation of policies and strategies for the
protection and management of environment. Also our Parliament enacted various legislation for
protection of environment such as Fauna & Flora Protection Ordinance - No. 02 of 1931, Forest
Ordinance — No 16 of 1901, Soil conservation Act -No 02 of 1951, National Heritage Act No 03 of
1988, Coast Conservation Act — No 51 of 1981 etc. for controlling environmental matters. These laws
are directly applicable to the construction matters.

3.1. PHYSICAL PLANNING LAW IN SRI LANKA FOR SUSTAINABLE BUILDINGS

There are number of physical planning legislation in Sri Lanka such as Housing and Town
Improvement Ordinance No. 19 of 1915, Urban Development Authority (UDA) Law No 41 of 1978,
Town and Country Planning Ordinance No. 16 of 1946, Municipal Council Ordinance and Urban
Council Ordinance, Pradeshiya Sabahas Act etc. One such early legislation is Housing and Town
Improvement Ordinance No. 19 of 1915 for control of physical planning matters to protection of
environment. The objective of this Ordinance is to deal with the problem of in sanitary conditions of
urban overcrowding as well as to prevent such situation. Towards this end, this Ordinance has
introduced sanitary and environmental standards in urban areas and to improve the quality of the
housing stock. Accordingly a set of building regulations are set out inn the Schedule to the Ordinance.
These regulations relate to controlling height, light, ventilation and accessibility. In addition, the
Ordinance provides for the introduction of town improvement schemes, slum clearance schemes and
street line schemes. This is a basic law relating to sustainable buildings. However this law is not
properly implementing by relevant regulatory bodies.

3.2. PHYSICAL PANNING LEGISLATION AND ITS PRACTICE

Housing and Town Improvement Ordinance No. 19 of 1915 is to deal with the problem of in sanitary
conditions of urban overcrowding as well as to prevent such situation. Towards this end, this
Ordinance has introduced sanitary and environmental standards in urban areas and to improve the
quality of the housing stock. Accordingly a set of building regulations are set out in the Schedule to
the Ordinance. These regulations relate to controlling height, light, ventilation and accessibility. In
addition, the Ordinance provides for the introduction of town improvement schemes, slum clearance
schemes and street line schemes. The development control powers are vested with the Mayor or
chairman of the local authority under the Ordinance. Until the introduction of the Urban Development
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Authority Law (UDA) Law in 1978, this Ordinance together with Town and Country Planning
Ordinance of 1946 were the main legal instruments with regulated the physical planning and
development of urban areas in Sri Lanka. Today these two Ordinances are operation in areas which
have not been declared under the UDA Law.

Urban Development Authority Law No. 41 of 1978 (UDA Law) marks a new era in the physical
planning exercise in Sri Lanka. This law was in acted in 1978 due to inadequacies found in both
Housing and Town Improvement Ordinance No. 19 of 1915 and Town and Country Planning
Ordinance No. 16 of 1946 to deal with physical planning problems of the urban areas of Sri Lanka.
According to the preamble to the UDA law, the objective of the law is to promote planning of
economic, social and physical development and its implementation in the urban areas declared under
this law and control of environment. In order to realize these objectives, clearance of slums and
shanties, coordination and control of development projects carried out by other governmental
agencies, exercising of development controls to ensure conformity to development plans and planning
regulations. UDA has introduced a new set of development regulations in areas under replacing the
provisions of housing and Town Improvement Ordinance. Also Jayasinghe vs. Stheethawaka Urban
Council held that UDA has wide powers for controlling building matters than local government
authorities in their region.

3.3. URBAN DEVELOPMENT AUTHORITY (UDA) REGULATIONS

Regulations may be made by the Minister of Construction and Urban Development for the purpose of
carrying out or giving effect to the principles and provisions of the UDA Law No. 41 of 1978 as
amended by Act No. 4 of 1982 for regulate any physical planning projects or schemes prepared by
any Government Agency or other persons in such areas (Section 8 (r) of UDA Law), regulating the
use of land and buildings in different zones, and imposition of conditions and restrictions in regard to
several factors of building development. In addition, regulations may also be made on several matters
on which they are required to be prescribed. One of the latter is on “the levy of fees and service
charges in respect of different categories of developments”. However, all of the above matters should
relate to a Development Plan prepared and sanctioned for the development of the corresponding UDA
declared area. On the other hand, since there were no Development plans prepared for the UDA
declared areas in the immediate period after the establishment of the principal enactment (No. 41 of
1978), and of its amendment (No. 4 of 1982) The Minister at that time, acting under the generality of
the powers conferred by Section 21, has published the, “UDA Planning and Building Regulations
1986” in Gazette NO.392/9 of 1986.03.10. It specifically stated that the provisions of these
regulations shall be applicable to every area for the time being declared by the Minister as a UDA
Area. These regulations were approved by Parliament as required by Section 21 (3) of the law.

4. DISASTER MANAGEMENT LAW AND SUSTAINABLE CITIES

On the other hand Sri Lanka is one of the countries that were hardest hit by the tsunami tidal waves
that ravaged severed countries in the Indian Ocean rim on December26, 2004. The tsunami caused
extensive damage and disruption to human life, livelihood, public and private property, economic
infrastructure, buildings in Sri Lanka. The main objectives of the new planning laws in the tsunami
affected areas are to provide immediate to communities and local government authorities to speedy
restart functions and construct buildings through protection of environment. The Sri Lanka Parliament
has enacted special two Acts namely Tsunami (Special Provisions) Act No.16 of 2005 and Disaster
Management Act No. 13 of 2005 for path of rehabilitation. These two Acts specially mentioned
planning and recovery techniques of disaster management of Sri Lanka. In the post tsunami
reconstruction work, the government has given high priority to rebuild human settlement and shelters.

The main objectives of the new planning laws in the tsunami affected areas are to provide immediate
to communities and local government authorities to speedy restart functions Laws and regulations
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relating to the Tsunami Reconstruction are re-construction of infrastructure facilities in cites in Sri
Lanka under the new planning law and re-settlement of displace families out side buffer zone with
property law rights.

5. ENVIRONMENTAL PROTECTION AND LEGAL PROCEDURE FOR SUSTAINABILITY

The functions of the CEA as provided for in part II of the Act as to administer the provisions the Act
and its regulations, to conduct, promote and coordinate research relating to aspects of environmental
degradation or prevention, to specify standards norms and criteria for the protection of the
environment, to regulate, maintain and control activities relating to aspects of environment and to
undertake investigations to ensure compliance with the Act. Recognizing that the CEA lacked
regulatory powers to act on environmental pollution, the National Environmental Act was amended in
1988. The amendment requires all project approving agencies to obtain an Environmental Impact
Assessment (EIA) from the developer proposing a development activity. The EIA process is a useful
tool in assessing the impact of development projects and activities.

Environmental Impact Assessment (EIA) us a term used define a document which assesses the
environmental effects for proposed development projects or policies and evaluates alternatives to that
project/ policy that might be environmentally better. The procedure established provides for the
submission of EIA’s in respect of projects that are generally determined by the Minister of
Environment. Ones an EIA is submitted, the Act provides for a public inspection period with
mandatory 30 days period for the receipt of public comments. A public hearing may be held where the
public interest so demands and a decision to proceed with a project with or without conditions have to
be arrived at thereafter. Therefore EIA process is a useful tool in assessing the impact of development
projects and activities. However project approving agencies ignore this procedure. It was held by
Colombo — Katunayake Express way case.

Further Antiquities Ordinance has been amended by Act No .24 of 1998 to obtain an approval from
the Department of Archeology before any major project is launched by any developer. This process is
known as Archaeological Impact Assessment (AIA) Survey for maintain sustainability of cultural
matters. Coast Conservation Act No. 57 of 1981 and the Board of Investment (BOI) No. 04 of 1978
are another two statutes with provisions for physical planning matters for development of economic
infrastructure facilities in coastal belt and free trade zones.

6. NUISANCE LAW AND SUSTAINABILITY

Nuisance action is a common law action which is based on the premise. This action was one to use for
the purposes of environmental protection. There are three types of nuisance actions, namely private
nuisance, public nuisance and statutory nuisance. A person is said to commit the tort private nuisance
when he is held to be responsible for an act causing physical damage to land or substantially
interfering with the use or enjoyment of land or of an interest in land. Thus nuisance which is
unreasonable covers interference with use and enjoyment of land by water, fire, smoke, smell, fumes,
gas, noise, heat, decease or any other like thing which may cause such an inconvenience. Public
nuisance is a crime rather than a tort and an action for public nuisance will be instituted by the state. It
is therefore, an act or omission which affects the reasonable comfort or convenience of members of
the public. It is not necessary to prove that every member of the public has been so affected. A
representative group is sufficient. In that matter, nuisance law can protect sustainability.

As far as environmental related actions in nuisance are concerned, the most common actions would
related to noise, pollution of the air and water ways, disposal of garbage, etc. As regards statutory
nuisance, the Nuisance Ordinance No. 15 of 1862 provides that whatsoever shall commit any of the
offences specified in that Ordinance, shall be guilty of an offence. Apart from this Ordinance,
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Municipal Councils, Urban Council Ordinance and Pradeshiya Sabhas Act also provide for the
prevention of nuisance and protect sustainability concept.

7. CASE LAW RELATING TO SUSTAINABLE CONCEPT

In the Keangnam Enterprises Ltd vs. Abeysinghe and Others case, Sri Lanka Supreme Courts
developed the Environmental Law and sustainability. In this case the Petitioner-Company had
established a metal quarry, a metal crusher and a premix plant at a site taken on lease for developing
and rehabilitating the Ambepussa - Dambulla - Anuradhapura road: The Respondents complained of a
public nuisance created by the Petitioner-Company. The Magistrate Courts granted an injunction
restraining the operation of the quarry under section 104(1) of the Code and also entered a conditional
order under Section 98(1) of the Code for the removal of the public nuisance caused by the quarry. In
this case Supreme Courts observed any one can enter in to courts for protection of environment and
sustainability.

The Supreme Court of Sri Lanka clearly emphasized in the Eppawala phosphate case. This case can
be mentioned as Bulankulama Vs Secretary, Ministry of Industries and Supreme Courts stated that
environmental protection and environmental sustainability should constitute an integral part of the
economic development process in order to achieve sustainable development and courts further
explained that as a member of the United Nations could hardly ignore the environmental
requirements, norms and standards laid down in the Stolkholm and Rio Declarations.

In the De Silva vs. Minister of Forestry and Environment case is on Pollution Control and - Air
Quality Regulation case. Petitioner complained that the Air Quality standards were not being
maintained in some parts of Colombo Metropolitan area. And the petitioner sought a direction of
Court to the Minister to make and gazette regulations specifying: Mobile Air Emission Standards,
Fuel Standards and Vehicle Specification Standards. Court decided that the respondent, the minister
will make and gazette regulations specifying those three standards. As a result of this case the
National Environmental (Air Emission, Fuel and Vehicle Importation Standards) Regulation No.1 of
2000 was gazette intended to come into effect on 1st Jan 2003 for protection of sustainability concept
in cities.

In M.M. Khalid and Three Others vs. Chairman, Sri Jayawardenepura-Kotte Municipal Council
case is on Public Nuisance, plaintiffs who were residents of Senanayake Avenue, which is a
residential area and causing a public nuisance to the residents in that it was attracting crows and other
animals, was causing diseases. Court decided that the respondent, the municipal Council, garbage
must be disposed of in a manner which does not cause a nuisance.

In the Environmental Foundation Ltd vs. Geological Survey and Mines Bureau & Seven Others
case is on conservation of Biological Diversity matter. The petitioners claimed to prevent
unsustainable sand mining in river beds in Maha-Oya. Operations under licenses are not monitored
and causing severe environmental damage. As a result of unchecked mining, more sand is being
removed from river beds. The petitioner pointed out that adverse environmental impacts of these
activities include costal erosion, erosion of river banks, salt water intrusion, lowering of the water
table, ecological imbalance and habitat loss. The petitioner requested court to carryout EIAs, to
monitor the mining activities and to prevent the over exploitation of the resources. This case was
developed new legal concepts than provisions of legislation.

In the S.C. Amarasinghe and Three Others vs. the Attorney General and Three Others (The case is
on Land Acquisition and Environmental Case) Lands belonging to the petitioners were to be acquired
under the Urban Development Project Act No. 2 of 1980 for the Colombo Katunayake Expressway.
The petitioners filed action challenging the order. The petitioners claimed that in forming an opinion
that the expressway would meet the just requirements of the general welfare of the people. The
petitioners also claimed that approval for the project must be obtained under the National
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Environmental Act and can not be in respect of the expressway before an EIA has been prepared. The
court states, it is not for this court to determine whether, upon a consideration of all these factors, the
disadvantages out weigh the advantages of the expressway or whether in its view the expressway
meets the just requirements it the general welfare of the people. The court was therefore unwilling to
consider environmental issues at this stage and in relation to the issue of land acquisition.

In Jayasinghe vs. Seethawakapura Urban Council and Others case is on unauthorized constructions
matter and Courts developed new concepts. Petitioner was asked to remove the unauthorized structure
within seven days by the 1st respondent. The area has been declared as a Development Area in terms
of the Urban Development Authority Law. The petitioner seeks an injunction of the UDA notice as
that notice was illegal and void. The court states, once an area has been declared as a "development
area" no person could carry out or engage in any development activity in any such part without a
permit issued by the UDA. And if any development activity is commenced, continued, resumed or
completed without a permit issued by the UDA, in a development area, action has to be taken only by
the UDA. Towards the protection of environment, aspects of physical planning and built environment
in the country have a considerable role to play for sustainability. In this regard an account of some
important statues seeking to regulate physical planning matters in the country is useful.

8. NEW NATIONAL POLICY ON SAND AS A RESOURCE FOR THE CONSTRUCTION INDUSTRY

Sand is a mineral as defined in the Mines and Minerals Act No. 33 of (1992), and is the property of
the State. The estimated annual national demand for sand for the construction industry is
approximately 7 million cubic metres. Almost all of this is manually or mechanically harvested from
river beds, carved from river sides, or mined from sand deposits on previous riverbeds. Unrestricted
harvesting of sand is resulting in heavy rates of soil erosion, land degradation, increased river-water
turbidity, lowered water tables and salinity intrusion in the lower reaches of rivers. Mechanised sand
mining has caused irreparable damage to the ecology of the affected areas. It is recognized that the
sound management of sand, e.g. so as to minimize flooding, is also necessary for sustainable cities
situated in river basins. Because much of the human population too, lives close toand depends on
major rivers, this has in turn led to severe water stress, especially for the poor in the western and
south-western coastal areas, necessitating costly salt water extrusion schemes. Many rivers in the
densely-populated western part of the island are already experiencing the risk of suffering serious
habitat alteration and water quality loss and immediate remedial measures are therefore needed.
Article 28(f) of the Constitution makes it the duty of every person in Sri Lanka to protect nature and
conserve its riches. Sri Lanka has also committed to the principle of sustainable development and to
the sustainable use of its natural resources by subscribing to United Nations Conference on
Environment and Development and its Agendas. This sand policy statement should reflect Sri Lanka’s
constitutional, international and national obligations, including the Mines and Minerals Act No. 33 of
1992, the National Environmental Act of 1980, the Coast Conservation Act of 1981 and other relevant
legislation, regulations and policy statements. It should be viewed within the evolving policy
framework for sustainable development of country including cities and urban development. It defines
the commitment of Government, in partnership with the people, to effectively manage the
construction-sand resource for the benefit of present and future generations and establish
sustainability for environment.

9. HOUSING AND THE ENVIRONMENT POLICIES AND GREEN BUILDINGS

Housing is a crucial factor in the changing from of town. The planning system including the land
legislation are closely connected with the provision and availability of land for housing development,
and there is an interaction between the planning system and housing policy, which influences the
amount of new land required. Many strands of policy come together in the consideration of the future
of inner urban areas. Urban areas are not alone in having bad housing condition but the some urban
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areas are often associated with other severe social problems, especially poverty and unemployment.
There has been wholesale demolition of order housing, accompanied by the disruption of existing
communities and loss of jobs. An effective housing policy can play a central part in regenerating
sustainable areas. Housing policies, which too often change direction, are harmful to the efficiency
of the construction industry and its supplier’s. It is important to secure for new and improved green
housing so that the industry does not suffer from periodic damaging under utilization of its resources.

10.CONCLUSIONS

The Sri Lankan legal system has sufficient provisions to protect the environment as well as good
system procedure for physical planning. The enforcement of National Environmental Act No. 47 of
1980 and Urban Development Authority Law No. 41 of 1978, mark a new era of Environmental and
Planning areas of the country. The court of first instance has the powers to act in the environmental
planning matters. The Court of Appeal and the Supreme Court has the appellate authority of
environmental and planning law matters for develop the sustainable buildings and cities.

It can be concluded that the legal system of Sri Lanka is structured with legislation for environmental
protection and planning issues. And also the regulatory powers are well granted for relevant
authorities and a structured court system is available to go through environmental matters. However
still the environmental and planning issues continuing to exist despite the legal detailed legal system.
Every professional should observe loopholes lies in the resource capacity of the relevant authorities to
effectively enforce law in environmental and planning law issues and the effectiveness of jurisdiction
for certain acts of wrong doing.

Also Locus Standi and Public Interest Litigation has recognized by several cases that held by the court
regarding the environmental issues. This Public Interest Litigation has given authority on interested
parties to file cases on environmental issues behalf of aggrieved parties. Bulankulama and Others vs.
Secretary, Ministry of Industrial Development and Others (Eppawela Phosphate Case) was one
famous case that held in Supreme Court under Public Interest Litigation rule.

Hence different branches and divisions of law for green buildings and sustainability in Sri Lanka are
categorized as follows. It is stated in Figure 1.

>

Environmental Nuisance » Public Nuisance
\: Private Nuisance
Statutory Nuisance
Pollution Control Law
Different branches of Protection of Natural and Cultural Heritage

Environmental & planning

law in Sri Lanka The Conservation of Biological Diversity

Protection of Coastal and Marine Areas
Planning law Physical planning and development Law
Built Environment Law
Town and country planning Law

Local Government Law

Figure 1 -Different branches of Environmental & Planning Law in Sri Lanka related to sustainability

11.RECOMMENDATIONS

The growth of the construction industry is considered as an indicator of the level of development.
Being a developing country Sri Lanka also having a higher growth in construction industry.
Environmental and planning law is a tool introduced to regulate natural resources in the ambition of
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the protection and improvement of the environment. The understanding of environmental and
planning law together with the functions and powers vested to court system in Sri Lanka would be
beneficial in the future carrier as professional quantity surveyors ,architects, town planners and
engineers.

It should be noted however as lawful citizens of a country and professionals should be aware of these
laws and regulations to ensure. Every professional in the construction industry including the quantity
surveyors, architects, town planners, engineers should be well aware of the environmental and
planning law and abide by them in order to better protect the environment by the impact of
construction project as well as create a country with better living conditions in future.

Therefore, the government of Sri Lanka and other developing counties in Asia should introduce new
sustainability policies relating to housing and introduce new provisions of the green building law
especially to the urban sector. Also Environmental law related to construction matters should
amended by Parliament for protect rights of future generations. Ministry of justice should establish
new Environment courts for the industrial I sector for proper administration of justice in the country.
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ABSTRACT

This research will analyse Employment/Labour Law relating to the human resource management
in Sri Lanka. It analyses health, safety and welfare legislation and regulations concerning
construction industry in Sri Lanka. Employment or Labour Law regulates the rights and
obligations between employers and their employees and protects employees from unjust
exploitation and wrongful treatment by their employers. Much of these laws are now governed by
legislation relating to industrial disputes, collective agreements, wages boards, employees’
provident and trust funds, holiday and annual leave, workmen’s compensation, employment of
women and young persons, maternity leave etc. This area of law is governed in Sri Lanka both by
legislation and common law. Contract of employment although is supposed to be a free contract
between employer and Employee, like any other contract. In the context of present day industrial
democracy, the relationship between the employer and the employee is to a large extent governed
by various legislative enactments. The minimum standards in respect of terms and conditions of
employment and sometimes welfare are laid down by employment law. There are nearly forty
enactments enacted by the Parliament and under each of these enactments which govern the
relationship between the employer and the employee in Sri Lanka. Specially Factories Ordinance,
Workmen Compensation Ordinance, Industrial Disputes Act are directly related to construction
industry deal with the sanitary, meal arrangements, washing facilities, welfare facilities, security
of employees, Workmen’s Compensation Ordinance makes provisions to pay compensation in the
event of loss of earning capacity due to accidental injuries caused during the cause of employment
and arising out of employment. Industrial Disputes Act provides for the machinery for the
settlement of industrial disputes .Employment relationship in the construction industry may arise
when independent contractors are engaged for one particular job.

This paper presents special features of labour law relating to Health, Welfare and Safety
standards of construction industry in Sri Lanka.

Key Words: Legislation, Health, Welfare and Safety, Regulations, Enactments

1. INTRODUCTION

Industrial and Labour Law regulates the rights and liabilities between employers and their employees
and it protect employees from unjust exploitation and wrongful treatment by their employers. Much of
these laws are now governed by legislation relating to industrial disputes, collective agreements,
wages boards, employees’ provident and trust funds, holiday and annual leave, workmen’s
compensation, employment of women and young persons, maternity leave etc. This area of law is
governed in Sri Lanka both by legislation (Industrial Dispute Act No. 43 of 1950, Factories
Ordinance-1942, Workmen Compensation Ordinance) and common law principals.

1.1. THE RESEARCH

Although there are labour legislation in Sri Lanka regarding the human resource development and
Health and Safety (H&S) issues, still the conditions at sites are not favourable enough to safeguard the
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workers. Therefore, this research is focused to identify level of awareness of H&S practices, different
H&S risks, problems being facing, and explore challengers to enhance H&S performance. Aiming to
this, an industry wide field survey was conducted to identify H&S performance at the construction
sites. During the survey, a total of thirty sites that handle large projects (more than 7-storey height
building projects) were studied. Two sets of structured questionnaires were used for data collection
for two population frames comprising management level consisted with Human Resources Managers,
safety officers, site engineers, site mangers, project managers and site workers. These site workers are
masons, carpenters, electricians, painters, and plumbers. Majority of them terminated their formal
education after ordinary level (O/L), 17% after advanced level (A/L) and the rest of the workers had
only primary education.

The questionnaire was designed into four sections including (1) general profile, (2) knowledge and
practices of safety performance (3) health and welfare performance and (4) challengers for H&S
performance. In the forth section, respondents were asked to identify the extent to which the different
statements would challenge to enhance the H&S performance at sites, on a 7-point scale where 1
represented ‘not important at all’, 4 indicated ‘neutral’, and 7 stated for ‘extremely important’.
Statistical-tests of the mean were carried out. Further, factor analysis is used to identify if there is any
further relationship to establish challengers for H&S, using the statistical package of social science
(SPSS).

There are nearly 40 legislation are enacted under each area and these enactments govern the
relationship between the employer and the employee. Out of these there are few very important and
significant laws that all employees and employers should be familiar with.

2. IMPORTANT H&S PROVISIONS IN THE LEGISLATION

Shop and Office Employees Act, deals with terms and conditions applicable to office and shop
employees. According to this Act, “Office” covers all construction offices of companies. It covers (i)
Hours of work (ii) Weekly holidays (iii) Casual leave (iv) Annual holidays (v) Statutory holidays (vi)
Meal and rest hours (vii) Authorized deductions from the salary (viii) Maternity leave (ix)
Establishment of Remuneration Tribunals etc. Wages Boards Ordinance covers the terms and
conditions of employment of the employees in various trades and vocations including construction
trades with regard to hours of work, weekly holidays annual holidays, minimum wages etc.
Employment of Women, Children and Young Persons Act deals with special terms and conditions
applicable to said categories of employees in the construction cities and other industries also.
Termination of Employment Act restricts the termination of workmen (Retrenchment and lay-off) on
non-disciplinary grounds.

Employees Provident Fund Act (EPF) deals all employers are compelled to see that all employees
under them contribute to the Fund. This is a contributory Pension Fund where the employers required
contributing a minimum of 12% of the gross earnings of the employee to the Fund and the employee
to contribute a minimum of 8%. While the Labour Department administers the fund the fund is under
the custody of the Central Bank. These deposits with accrued interests can be withdrawn.

Employees Trust Fund Act (1980) is a non-contributory fund, only the employer is required to
contribution this fund. Contribution is 3% of the employees’ gross earnings. There is a special Board
called Trust Fund Board established to administer this fund. Employees can withdraw this fund on
termination of employment with any employer irrespective of the age, once in a period of five years.

However, most employees of construction sites are not contribute to fund and they ignore casual or
daily paid or temporary employees intentionally.

Payment of Gratuity Act (1983) Establishments in the private and corporation sectors including
statutory bodies, construction companies and corporations are covered by this Act. Every employer
who employees 15 or more employees (average for the previous 12 months) is required to pay a
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gratuity computed at the rate of 2 weeks (in the case of daily paid employees 14 days salary) for each
years of completed employment. Only those workmen who have completed at least 5 years
continuous employment under the same employer are eligible for this payment. Some times minor
construction companies infringe those provisions and they always look of not raised 15 employees.

Factories Ordinance also deals with the sanitary, recreational, meal arrangements, washing facilities,
welfare facilities, security of employees in the construction industry. Workmen’s Compensation
Ordinance makes provisions to pay compensation in the event of loss of earning capacity due to
accidental injuries caused during the cause of employment and arising out of employment, Accident is
defined in this act to include even occupational deceases. However they ignore this ordinance due to
lack of labour laws of employees.

The workmen compensation Ordinance No: 19 of 1934 and its amendments have been enacted by the
parliament to give compensation to those employees who’re killed or injured while on duty.
According to this law, compensation is payable only if the injury or affect is caused while the duty.
However employer is not bound to give compensation to the employee. If the employee has violated
or ignored the instructions of the employer at the time of the accident and t he time of the security
measures available in the company.

2.1. APPLICABILITY OF LABOUR LAW LEGISLATION

There are many statutes, which cover construction industry. The chief among them are the Wages
Boards Ordinance, Shop & Office Employees Act, Factories Ordinance, Workmen’s Compensation
Ordinance, Employees Provident Fund Act, the Employees Trust Fund Act, the Payment of Gratuity
Act and the Maternity Benefits Ordinance. The less important statutes include the Medical Wants
Ordinance, Diseases (Labourers) Ordinance, Women, Young Persons & Children Act, Employees
Councils Act, Mines, Quarries and Minerals Ordinance etc.

Wages Board Ordinance comprises three parts. Part I is applicable to all trades including construction
trades. It specifies the dates within which wages should be paid and restricts the maximum amount
which could be deducted from the wages. It also specifies the authorized deductions from wages.
There is provision for imposition of fines but approval should be obtained from Commissioner of
Labour in advance. Part II deals with establishment of Wages Board for any trade and the powers and
functions of the Wages Board. Part III deals with the general provisions relating to powers of the
Commissioner of Labour, offences and penalties.

In Sri Lanka the Wages Boards do not have any specific guidelines or recipe for fixing of minimum
wages. It has been alleged that haphazard changes in wage structure have been made in certain
instances despite objections. It has to be conceded by any reasonable human being that productivity
should play prominent and pivotal role in fixation of minimum wages. There is no vestige of doubt
that in the present context of cost of living spiraling sky-high the rate of wages fixed by Wages
Boards cannot be reckoned as living wage and they are far too low. The current behavior pattern in
the private sector is that wages paid are higher or more than the minimum wages prescribed by Wages
Board.

This Ordinance is applicable to any industry including construction industry, business undertaking,
occupation, profession or calling carried out, performed or exercised by an employer or worker and
any branch of or any function or process in any trade. It does not include any industry, business,
undertaking which is carried or mainly for the purpose of giving an industrial training to juvenile
offenders or orphans or to persons who are destitute dumb deaf or blind. It also does not apply to the
State. In this Ordinance "worker" means any person employed to perform any work in any trade.

Therefore, this provision discriminates employees in the government and mercantile sector. However
there is a legal concept that all are equal before the law.
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Under the Shop & Office Employees Act employers have to provide sufficient ventilation and lighting
at workplaces, facilities for the taking of meals, and sanitary and washing facilities. In the Factories
Ordinance dangerous machinery and equipment must have protective covers and ancillary devices to
ensure the safety of workers from the dangers of injury, accidents, occupational diseases or death
while at work. Workers have also to be provided with meal, rest and changing rooms, cloth
cupboards, first aid equipment, protective clothing, spectacles, head, body and foot wear. Further
dangerous gas, smoke, and steam likely to emanate from machinery and equipment have all to be let
out of the factory premises and dangerous electrical appliances and floor areas must be covered to
prevent mishaps likely to take place. In addition sanitary and washing facilities have to be provided
for men and women separately. Also good drinking water must be provided within the factory. In the
case of the Workmen’s Compensation Ordinance employers are liable to pay compensation at various
rates scheduled under the Ordinance in respect of injuries, accidents, occupational diseases and deaths
if any worker becomes subject to such mishaps while at work. However employees in the construction
industry always ignored those provisions of legislation.

Under the Factories Ordinance the Chief Factory Inspecting Engineer is also now designated as the
Commissioner of Labour (Industrial Safety). The others who have power under the Factories
Ordinance are the Deputy Chief Factory Inspecting Engineer, District Factory Inspecting Engineer,
Special Factory Inspecting Engineer, Factory Inspecting Engineer, Special Inspecting Medical Officer
and Inspecting Medical officer. According to the law, they can inspect all factories including
construction sites. However practically there are no implementation laws for construction site.
However Under the English common law there are lot of legal provisions under the Health and Safety
at Work Act of 1974. In this legislation some offences at work place are considered as crime.

Workplaces must be sufficiently ventilated to make working a pleasant exercise, and not injurious to
the health of workers. Suitable facilities have also to be provided within the workplace for employees
to take their meals. Also suitable sanitary and washing facilities should be provided separately,
wherever possible for men and women. Female employees engaged in the serving of customers at
counters should be provided seats for them to be seated when they are not serving customers.

A very long and wide description is found in the Factories Ordinance as to what constitutes a factory.
However in essence a 'factory' means and includes construction, extension, alteration, renovation and
even cleaning of any premises or building or even a building structure, where one or more workers are
employed for any of the under mentioned purposes.

The Workmen’s Compensation Ordinance, which was administered by the department of Labour up
to 1945, is now under the Ministry of Social Services. The Commissioner of Workmen’s
Compensation, his Deputies and Assistants appointed in terms of Section 27 of this Ordinance carry
out the powers, functions and duties assigned to them and they can order to pay compensation for
injured employees of construction industry.

Employment of Women, Young Persons and Children Act deals exclusively with women, young
persons and children and is the most confusing statute to understand when considered with provisions
contained in other statutes as various requirements and strictures applied to different undertakings,
industries and services have to be observed. These conditions, requirements and strictures will be
discussed separately in regard to women, then to young persons and thence to children. In industrial
undertakings like factories, mines, quarries, mineral extraction works, ship building, electricity
generation, building and civil engineering works, irrespective of whether they are publicly owned or
privately owned, women can be employed throughout the night hours from 7.00 p.m. to 5.00 a.m.
subject to the under mentioned conditions:-

1. No woman can be compelled to work during the night hours against her will.

2. If women workers are to be employed after 10.00 p.m. permission of the Commissioner
General of Labour has to be obtained.
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Trade Unions Ordinance covers regulatory provisions relating to Trade Unions of Workers and
employers. Government, local government, corporation and private sector employers as well as
employees in construction industry are entitled to register trade unions under this ordinance. However
there are no trade unions in the construction industry business organizations.

Under the provisions of secondary labour law such as the Medical Wants Ordinance, Diseases
(Labourers) Ordinance, Women Young Persons and Children Act, Employees Councils Act, Mines
Quarries and Minerals Ordinance and the Minerals and Mines Law certain sections in these statutes
apply to the welfare facilities that have to be provided and the limits to the amount of over time and
night-work for construction industry employees.

3. HEALTH AND SAFETY ISSUES AT WORK PLACES IN SRI LANKA

Workplace health and safety (H&S) is one of the core affairs considered by all organizations that are
responsible for protecting and optimizing their human resources. However, there are evidences for
occurring serious accidents, injuries and health issues at a high level in the construction industry than
in other industries, due to its nature of labour orientation. An industry-wide survey was carried out to
explore the above issues from the various personals at the construction sites, including project
managers, site managers, site engineers, and workers were got involved in this survey. Results
indicate that the H&S performance at many construction sites are at a lower level. Further, four
challenges were identified as barriers to enhance the H&S performance.

The construction industry is highlighted as one of the most dangerous industries upon the number of
accidents and the injuries (Perttulla, 2003; Baradan and Usmen, 2006). Further, Pathirage (2003)
showed the ratio between the fatal and non-fatal accidents is 1:13 in the local construction industry. In
this study, the non fatal accidents are grouped into three categories including minor (medical leave up
to 3 days), serious (medical leave up to 15 days) and very serious (medical leave above 15 days) and
found the respective percentages as 78%, 14% and 8%. Among them, 81% injuries were treated
within the site and the remaining 19% cases were hospitalized. The main reasons have been
highlighted for the accidents in the construction industry due to the negligence of safety measures
recommended by the relevant authorities, poor knowledge, attention and the attitudes over the safety
measures.

Further, health issues at the sites become a complex issue and require long term strategies due to lack
of knowledge, attention or even negligence. Aspiratory diseases caused by dusts are some times not
avoided. Recently, it was reported a complaint regarding noise nuisance. The heavy machines used for
pile driving were created awful noise and was reported to the Department of Public Heath, CMC and
Central Environmental Authority. Similarly, Ceylon Electricity Board (CEB) of Sri Lanka was guilty
according to case - Deshan Harindra and others vs. Ceylon Electricity Board.

A noise nuisance in 1997 for construction and operation of emergency power plant in Kotte, was a
large private power plant that had commenced operation to supply emergency power crisis in 1997 in
Sri Lanka.

Therefore, the construction industry has to play a vital role in improving the H&S performance.
Owing to this, the practices, attention and attitude towards the H&S are required to enhance, though
the legislation have been established. Having said that, there should be effective ways and means to
enhance the level of awareness and knowledge of H&S and also should have strategies to overcome
existing H&S barriers.

13



International Research Conference on Sustainability in Built Environment

3.1. H&S LEGISLATION IN SRI LANKA FOR DEVELOPMENT OF HUMAN RESOURCES IN THE
CONSTRUCTION INDUSTRY

During the last few decades various Act and Ordinances were passed relevant to the employees in the
construction industry for health and safety. For instance, there are 40 labour statutes in operation, of
which same are more or less obsolete, rules and regulations (Kariyawasam, 2003). The chief among
them are the, Factories Ordinance, Workmen’s Compensation Ordinance and the Maternity Benefits
Ordinance, Medical Wants Ordinance, Diseases (Labourers) Ordinance, Employment of Women,
Young Persons and Children Act, Mines, Quarries and Minerals Ordinance, Shop and Office
Employees Act and the Minerals and Mines Act etc. According these legislation, relevant
employment safety and health provisions regulates the rights and liabilities of H&S matters between
employers and their employees. There are lot of provisions in this legislation for health and safety of
employees in the construction and building industry. For example, Factories Ordinance and its
regulations stated the employer should display relevant safety notice boards, and supply of safety
helmets and belts to the employees in their industries/ construction sites. On the other hand
Employment of Women, Young Persons and Children Act mentioned that the employers are obliged
to protection of safety and health conditions of children, young person and women employees. Under
this legislation employer should also supply safety helmets and belts, hand protections, safety shoes,
and dust masks to the employees and were stated as the commonly provided personal protective
equipments in the relevant industry. Practically there are no implementation of laws and no special
independent office for inquiries.

3.2. LIABILITIES OF EMPLOYERS IN THE CONSTRUCTION INDUSTRY

According to the Workmen’s Compensation Ordinance (1934), employers are liable to pay
compensation at various rates scheduled under the Ordinance in respect of injuries, accidents,
occupational diseases and deaths if any worker becomes subject to such mishaps while at work.
Therefore, compensation is payable if the injury or affect is caused while at the duty. Further, if a
worker dies within seven days of the occurrence of an injury then the heirs of the deceased employee
are entitled to claim compensation arising from the death of the worker. However, if the employee has
violated the safety or health instructions of the employer at the time of the accident, the employee is
not entitled to compensation under this Ordinance.

In addition, there are many industrial diseases enumerated in the third schedule of the Workmen’s
Compensation Ordinance. Further, following legislation provisions and directives are also used to
govern the H&S at constriction sites as criminal offences in Sri Lanka and these provisions are
enacted for the protection of citizens’, employee’s health and safety condition in impliedly.

e Chapter XIV in the Penal code captioned “offences affecting the public health, safety,
convenience, decency and morale”

e Presidential Directive captioned “safety precautions to be taken in the construction of
building”.

However, there is a provision in the Ordinance for an employer to insure worker against risks of
accidents of mishaps after obtaining approval from the Commissioner of Workmen’s Compensation.
In fact there are employers, who have insured workers for payment of workmen’s compensation.
There are also some business contracts where Workmen’s Compensation Insurance scheme has been
made compulsory for health and safety aspects. However implementation mechanism is very week in
Sri Lanka.
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4. DISCUSSION OF RESEARCH FOR DEVELOPMENT OF HR IN THE CONSTRUCTION INDUSTRY

4.1. LEVEL OF AWARENESS ON SITE SAFETY

The survey identified that the awareness level of personnel even at the management level (i.e. HR
managers, site engineers, site mangers and project managers) over H&S legislation and practices is
low (Table 1). This implies that they have received very little safety training and education. Existing
literature also emphasizes that the level of training and education are insufficient. However,
awareness of the H&S practices/measures has been shown much better response.

Table 1: Awareness Level of Respondents

No Description Awareness of personal level %
Awareness about legislation, (H&S regulations and
1 27.62
standards)
2 | H&S governing Authorities 34.29
3 | H&S practices/measures 69.88
Overall score 43.92

4.2. SAFETY RISKS AT SITES

4.2.1. Statutory Test for Plant and Equipment

Unhealthy functioning of the plant and equipment may cause severe accidents. Hence, it is crucial to
examine the operating process of the plant and equipment by a competent person regularly. According
to the Factories (Amendment) Ordinance, No 12 of 1976, construction sites health and safety
condition should be inspected by a competent person eg: Asst. Commissioner of Labour or Factories
Engineer or Labour officer periodically. However during this survey period of one month, no
inspections were carried out. Further, it was reveled that, the poor interest was given on statutory test
for the plant and equipment. This was observed as 34.29%. The main reasons for poor interest can be
highlighted as (1) lack of financial resources to hire a competent person and (2) non availability of the
necessary equipments to carry out the statutory tests.

4.2.2. Providing Safety Equipments

Safety helmets, safety belts, hand protections, safety shoes, and dust masks were identified as the
commonly provided personal protective equipments (PPE) used in most of the building sites.
Factories Ordinance, and Employment of Young Persons, Women & children Act are also mentioned
those health and safety conditions in these provisions. However, employers always violated those
safety and health legislation. Table 2, illustrates the levels of availability of these personal protective
equipments and the levels of usage by the workers. In general, providing of safety helmets, glows and
belts are at a good level, but the workers’ acceptance level is shown very poor.
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Table 2: PPE and Their Usage of Workers

PPE Availability (%) Usage (%)
Safety helmets 77 53
Safety shoes 57 39
Safety belts 71 33
Hand protection 91 37
Protective clothing 26 15
Dust mask 66 31

4.2.3. Safety Training Programmes

Safety training programmes are one of the effective sources of transferring knowledge on H&S.
However, this research reveled the efforts taken to initiate or conduct such programmes are not at an
impressive level (54.29%). Further, it reveled that only 17% of respondents were provided safety
training for their workers on weekly basis, and 11% on monthly basis. Rests of the respondents have
given only an introduction at the beginning of the construction project.

4.2.4. Health Risks at Sites

It was noticed that the cement dust, paint particles, dust from carpentry work and tile/granite dust are
commonly available types of dusts in the construction sites. Among them cement is shown the highest
profile (Table 3). However, the figures shown in the Table 3 are generous figures drawn based on
their frequencies. In the sites, there are many efforts taken to reduce the impact of these dusts. Some
of these efforts to control the dust generation are (1) water is used, when cutting and drilling asbestos,
granite and tiles, (2) tyres of vehicles are washed when leaving the site. This helps to avoid, spreading
of dusts from the site.

Table 3: Different Dusts Levels (Based on the Frequency) at Sites

Type of the dust Dust level (%)
Quarry dust 06
Asbestos dust 03
Cement dust 91
Tile/granite dust 40
Particles from painting work 60
Lead particles from welding process 20
Dust from carpentry work 57
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4.2.5. First-Aid Facilities

Factory Ordinance emphasizes that the first aid facilities should be maintained in sites. But the results
reveal that only 63% of sites have first aid kits and few of them have a trained person and emergency
equipment such as a stretcher at sites (Table 4).

Table 4: First Aid Facilities Available at Sites

Type of facility Availability (%)
Trained person 29
First aid kit 63
Emergency equipments 11

5. CONCLUSIONS

This research was carried out to elaborate current human resource development and protection
practices of H&S performance at sites. It is basically focused on statutory test for plant and
equipment, providing personal protective equipment, noise controlling, pest controlling, dust
controlling, sanitary facilities available at sites etc. Survey results illustrates that the performance of
H&S need to be improved.

Further, significant constraints of having efficient human resource development and H&S practices or
programmes are exploded. They were further grouped them to establish the challenging factors. With
these findings, they can be taken as a momentum to address the H&S issues and enhance the image of
the H&S performance, establishing systematic industry wide programmes.

The inherent characteristic of the construction industry as well as other industries such as high
mobility and dispersion etc., has bought many advantages and disadvantages. It is clearly seen that the
H&S issues are becoming more and more increasing in the present context. The larger projects, which
normally existing high risks and in general need higher priority for H&S than in the smaller projects.

Therefore, the government of Sri Lanka and other developing counties in Asia should introduce health
and safety law policies and introduce new provisions of the labour and industrial law especially to the
private sector. Also Labor law related to health and safety should amended by Parliament for protect
labour rights. Ministry of justice should establish new employment courts for the industrial sector for
proper administration of justice in the country.
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ABSTRACT

With the target to achieve a developed country in 2020, Malaysia has seen a rapid development in
all sectors with construction industry acts as a catalyst to spark its growth. However, the lack of
attention on environmental issues in previous development has taken its toll as deterioration of
natural resources and environment is reaching critical level. The government has urged
construction practitioners to be sustainable in their practices as a way forward in producing a
development that is responsive to its environmental and social needs. So far, the concept of
sustainable construction is slow in penetrating the industry. To understand why, two field studies
have been conducted to investigate the problems and challenges in applying sustainable concept
in Malaysia based on the perceptions of the project developers. Several challenges have been
identified and classified under two categories: internal and external challenges. To improve the
momentum of sustainable practice in the industry, many facets of actions are necessary to
overcome the identified challenges.

Keywords: Sustainable Challenges, Sustainable Construction, Developers, Malaysia Construction
Industry, Environmental Issues

1. INTRODUCTION

The construction industry is an important sector in the economy not just because it directly provides
growth to the gross domestic product (GDP) but, more importantly, helps other sectors contribute to
the GDP. In Malaysia, the nationwide push for development growth and wealth generation since 30
decades ago has led to extensive development of building and infrastructure with little regard to the
environment. Greater urbanization has put more pressures on land with developers turning their
interest on hill land (Ngai, 1998). This excessive construction had led to many environmental
problems such as deforestation, decimation of water catchments, destruction of endangered fauna and
flora, soil erosion, landslides and many more (Zainul Abidin, 2010; Ithnin, 2006). The indifferent
attitude of the Malaysian policy makers towards a long-term development in preference to short-term
fast economic gains has contributed immensely to the environmental woes of the country (Maidin,
2005).

Sustainable construction has been hailed as a way forward to eradicate further adverse impacts on
environment. It is a significant milestone on the road to a more socially and environmentally
responsible. It creates a framework within which the industry can look beyond the delivery of
buildings and infrastructure and contributes towards opportunities that can reduce the usage of
resources and energy, minimise pollution, enhances economic efficiency and social cohesiveness
(Hussein, 2009).

Sustainability in built environment has been the choice of most architects, developers as well as
authority of all across the world in order to tackle the environmental impact. Nonetheless, the
development and implementation of sustainable or green building in Malaysia is still lagging behind.
There are some buildings which claimed to be green but they are actually not classified as green

* Corresponding author: E-mail - nazirah za@usm.my or ujie 75 @yahoo.com , Tel-+604-6533183, Fax-+604-
6576523
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building because they do not meet certain requirements (Mastor, 2008) Housing industry is booming
in Malaysia and more investment is being pumped into this industry to cope with the rising demand.
As such, transforming the way houses are being built would have a significant impact on the overall
environmental condition. Various aspects of housing construction, design and use have the potential
for sustainable improvement (Tosics, 2004; Huby, 1998).

To tackle the problem in the industry, it is important to identify what the weaknesses are. Only then
the weaknesses can be addressed and rectified (CIDB, 2007). This paper focuses on identifying the
challenges in implementing sustainable construction from the view of housing developers. Developers
are selected because they are the ones initiating the project and have prevailing influence over the
overall project direction. It was argued that there are two types of challenges that restricting the
developers in pursuing sustainable projects. Some of the challenges are within the developers control
while the others would require collaboration from other construction players.

2. HOUSING INDUSTRY IN MALAYSIA

Housing sector contributes to the domestic wealth through assets generations and property investment.
Good quality housing provides the foundation for stable communities and social inclusion. In
Malaysia, the demand for housing started to grow in 1960s (Yusof, 2007) and expanded rapidly in the
late 1980sas a result of rapid urbanization (Ithnin, 2006). Activities in the residential segment
remained strong, underpinned by firm demand for residential property which was encouraged by the
low interest rates, attractive housing loan packages, as well as incentives provided by the government.
Malaysian government also committed into providing adequate, affordable and quality houses for all
income groups, particularly on lower income group (Economic Planning Unit (EPU), 2001).
Supported by favourable demand conditions, construction of new houses continue to expand by 5.5%
and 1% respectively in the first 9 months of 2004. In the 9" Malaysian development Plan (2006—
2010), the government has set to invest RM220 billion (including RM20 billion in Private Funding
Initiatives) in construction in the next 5 years (EPU, 2006). For medium to high income group, most
of the housing is being constructed by the private sectors i.e. private developers and cooperative
societies. Under 9" Malaysia Plan (EPU, 2006), the number of medium and high cost houses
constructed by private sectors far exceed its target reflecting a continuous demand for houses in these
categories. The government is also set about branding the nation as a top property investment
destination in order to encourage more foreign investment and boost asset values under the Malaysia
My Second Home (MMZ2H) programme. The political stability and sound fiscal policy of the
government in Malaysia makes this country an attractive place to invest which in turn booming
further the economy.

3. BEING SUSTAINABLE IN THE HOUSING INDUSTRY

A house is sustainable if it is accessible, promotes social cohesiveness, self dependence (Edwards and
Turrent, 2000). It linked with the concept of quality of life, well-being and livability. It encourage
community participation and accommodate the needs of current and future generations in ways that
reproduce and balance local social, economic, and ecological systems and link local action to global
concern (Berke and Conroy, 2000). Being sustainable in housing is as much about efficient profit-
oriented practice and value for money as it is about helping the environment (BRE Report, 2002).

The concept of sustainable housing is still new in Malaysia. According to Jasan (2004) and Mustaffa
and Ahmad Baharum (2009), the houses being built in the past decades did not meet the essential
criteria of sustainability and contributing to energy inefficiency. The design, orientation of the houses
and the materials used does not help in terms of cooling the indoor environment which shoved the
occupier to use air-conditioner, thus contributing to more greenhouse emission (Zainul Abidin, 2010).
About 40% of total world energy consumption is from built environment and property industry
contributes about 20% of CO2 emissions mainly via energy use and also waste and water production
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(Mustaffa and Ahmad Baharum, 2009). Hillside housing is also popular due to its impressive view
and the ‘feel’ of exclusiveness. Although many regulation and guideline has been imposed on hillside
development, landslides disasters did happened and in many cases lives are lost (The Star, 2008).
Most of the developing cities in Malaysia are located near to coastal regions. Environmental stress
increases as coastal development intensifies such as water pollution, resource degradation and
depletion, coastal erosion, wetland degradation, ecosystem disruption, fisheries problem etc.
(Abdullah, 1993). The awareness of the society on the importance of building sustainable houses is
still low and demand for it is almost negligible.

Many guidelines and research are introduced by the government and corporate body such as CIDB to
mitigate measures for environmental protection (Zainul Abidin, 2007). The government was also
called to review and upgrade present law and regulation to cater for environmental needs (Chong,
2005). There are some positive outlooks on green application in the housing industry. The Board of
Architects Malaysia in collaboration with the Association of Consulting Engineers Malaysia has
launched a rating system known as Green Building Index (GBI) Malaysia which has two assessment
systems to cater for residential and non-residential buildings to lead the Malaysian property industry
towards becoming more environment-friendly. A renewable energy programme called “SURIA 1000
for Developer” has been introduced to the Malaysian property developers to be involved in
sustainable housing development via the use of Building Integrated Photovoltaic (BIPV) to generate
clean electricity from solar energy (Suria 1000, 2007). Some private developers have also taken
initiative towards green movement by incorporating environmental criteria in their housing
development, although most of it is at pioneer stage (Zainul Abidin, 2009).

The actions for sustainable housing are present but still the participation from the industry is limited
which hampers the rate of acceptance for wider application. Why is the housing industry slow in
accepting this concept? What are the factors that hindering the participation of developers for
sustainable housing?

4. RESEARCH METHODOLOGY

4.1. THE STUDIES

Two types of studies have been conducted to investigate the application of sustainable concept within
construction industry from the experience of Malaysian developers. As qualitative research, the
questionnaires designed for both studies are mostly open-ended typed to allow for deeper discussion
on the research subject. Nevertheless, it was discovered that many developers did not discuss their
opinion in depth which makes it necessary to gather more information via interview. The two studies
are interconnected, with the first being a reconnaissance study and the second to amplify the findings.
It was done sequentially. For the purpose of this paper, only aspects related to challenges of
sustainable concept application will be focused and discussed.

The first field study is a survey focused on developers of building construction such as property and
commercial building located in the area of Kuala Lumpur (capital city of Malaysia) and Selangor.
These two areas were selected because many construction developers, which have projects throughout
Malaysia, have their main offices located there. The list of the construction developers was obtained
from the Real Estate and Housing Developers’ Association (REHDA). A total of 271 respondents
were approached via post and 35 questionnaires were returned for analysis. The second field study is a
series of interviews conducted with 12 well-established developers who have been in the industry for
more than 15 years and currently responsible for multi-million worth of projects. Data gathered from
the survey and interviews were analysed qualitatively using contextualising technique as the
information was in the form of opinion, comments and statements with exceptions on a few closed-
type questions in the survey which were analysed quantitatively using averaging statistical analysis.
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4.2. THE FINDINGS

4.2.1 CURRENT APPLICATION

In Malaysia, the government, professional bodies and private companies are beginning to take heed in
the necessity to incorporate the concept of sustainable in the construction industry and to promote
‘greener’ development for future projects. With the growing concern over our mother earth, the
actions towards sustainable path should be wide spread. However, from the studies, the effort has not
penetrated deep into the micro level. From the survey (see Figure 1), most of the respondents (43%)
stated that the implementation of sustainable practices is low while another 34% respondents stated
moderate. None believed that the implementation is excellent. The respondents were requested to give
their opinion on the prospect of sustainable construction application in Malaysia in the next 5 years. A
total of 77% of the respondents believed that not much will change and the level is still low-moderate.
This is further supported by the interview session. The respondents generally agreed that the
implementation of sustainable practices is between moderate to low. The factors that limiting the
wider spread of application presently and may continue to be a hindrance if not addressed quickly are
discussed under the challenges below.

LEVEL OF IMPLEMENTATION OF SUSTAINABLE PRACTICES

43%

45%-+

40%+

35%+

30%+

25%+

20%+

15%+

10%+

5%

Very poor Low Moderate Good Excellent

Figure 1: Level of Implementation of Sustainable Practices

4.2.2 THE CHALLENGES

Based on the findings, the challenges of applying and implementing sustainable practices can be
divided into two major categories: internal and external challenges. Internal challenges refer to
challenges within the organisation that would affect its involvement with sustainable practices. It
involves factors that would influence the readiness and commitment of the developers’ organisation to
venture into sustainable practices and projects. External challenges refer to challenges beyond the
direct control of the developers’ organisation that impose certain restrictions or limitations towards
the development of sustainable implementation for the industry. It involves other parties within the
construction industry.

4.2.2.1 Internal Challenges

Internal factors relate to the strength within the organisation which indicates its readiness and
capability for pursuing sustainable projects accompanied with the commitment from the top
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management. The challenges within organisation that have been identified are the lack of awareness
and knowledge of developers, size of developers’ organisation, interest, direction and commitment of
top management, associating sustainable concept with luxury living, cost vs. economic viability,
target buyers and passive culture.

a)

b)

Awareness and Knowledge of Developers

The term sustainable has been freely used in local news and it relates to many aspects of
development. This term however, is not popular in construction context. It was discovered
that many respondents did not understand the full concept of sustainability for construction
projects. It was found that the concept of sustainability is largely being dubbed as
environmental protection only, whilst the attention for social and economic aspect, which
encompass the pillars of sustainable construction, are not regarded as part of sustainable
concept. Only a handful of respondents stated that sustainability is about balancing the
aspects of environment, economic and social.

A total of 80% respondents stated that the lack of knowledge among developers is the major
hindrance in applying sustainable construction. Generally, developers are aware about the
need to become ‘green’. But their knowledge is limited to theoretical only. The majority of
respondents rely on written materials (journals, proceedings, newspapers and websites) to
improve their knowledge about sustainable construction. Other sources of knowledge are
through education and higher learning; seminars and conferences. In-house learning was
given a relatively low percentage indicating that most of the developers’ companies do not
promote this concept within their organizations and project, thus giving small window of
opportunity for the employees to learn about this concept internally. The respondents stated
that their knowledge on sustainable practices is vastly improved from hands-on experience
with sustainable projects.

From the survey, the majority of respondents (80%) perceived that overall developers’
knowledge on sustainable concept is between low and moderate level (mean of 2.80). From
the interview, a total of 83% respondents agreed with the survey findings. The respondents
are in consensus on the ways that can be adopted to improve sustainable construction
knowledge. ‘Emphasis at education level’ and ‘highlight success of other sustainable projects’
received equal percentage of 62.9%. Followed closely by ‘encourage seminar, talk and
conference’ with 60% and then in-house learning (54.3%).

Size of Developers’ Organisation

Developers ranged from big and well-established company to new and small company. From
the survey, respondents from the first category rated their implementation of sustainable
practices as high or excellent, whilst the latter category between moderate and low. The
respondents were asked whether different size of company (small, medium or large) would
affect the capability to execute sustainable practices in the construction projects. A total of
75% respondents agreed that it would. This is because of the belief that sustainable practices
require a higher upfront cost which can be afforded by big companies. The respondents stated
that large companies can focus on sustainable practice because of their strong capital, wide-
range experience, full commitment from the top management, expertise and because of their
target users (high income earners and foreigners). Small companies tend to minimise their
cost and sustainable practices would affect their profit margin. However, 25% respondents
believed that size would not affect the capability to execute sustainable practices. If the
developers plan to expand their business and compete, they can learn to execute sustainable
practices. One developer stated that they are small but they have managed to execute
sustainable practices in their project. From the interview, some of the medium size developers
are beginning to take heed in sustainable construction and stated that the size of the firm does
not affect their interest and commitment to build sustainably. As the direction of the industry
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d)

is towards that path, these developers believed that following the same path is a wise thing to
do. They do not build in a grander scale like the big developers, but the essence of ‘green’ is
incorporated in their projects through design and orientation of the building, providing more
green spaces, improving social needs such as upgraded facilities, accessibility for disabled
and senior citizen etc.

Although many believed that the size of the firm would affect the capability of the firm, with
the right planning, it should not be one of the hindering factors. However, in general, the
respondents rated that only 10% of developers are really interested on environmental-friendly
projects and mostly is dominated by the big companies. The perception that company size
affect the capability for sustainable projects has put off interest of many developers before
making any attempt towards it.

Interest, Direction and Commitment of Top Management

In the interview, the majority of the respondents (75%) rated the level of interest among
developers for sustainable concept is between low-moderate. Apart from their level of
knowledge on this issue, the interest is affected by the direction and commitment of the top
management. The rising attention on environmental issues opens avenue for well-established
developers to pioneer new projects to showcase their capability in the industry and to conquer
new market opportunities. The respondents stated that it is about rebranding their products
and enhancing their image and reputation. They believed that by responding to the need to
protect the environment and addressing social need, they can generate more profit. It is a
good move as it adds value to the project and projected a good image of the developer. This
direction pushes top management to commit to sustainability.

The big and medium size developers whose taking heed on sustainability agenda, are still
relatively small number as compared to the greater population of developers. From the
survey, only 26% of the respondents that admitted to have included environmental aspects as
part of their business agenda and organisation policy. The majority of developers still regard
environmental and social aspects as not a major priority. There is no urgency factor that
compelled them to incorporate sustainability elements in their present and upcoming projects.
For many developers, they can generate profit by targeting for medium and low cost houses,
which still dominate the housing industry. The direction and commitment of these developers
is to ensure that each unit constructed is sellable without adding features that could add to
their project cost which may affect housing prices and thus, their marketability. They are
comfortable with their business and reluctant to commit to something new. Changing the
mindset of this group is a major challenge to the greater implementation of sustainable
practices.

Associating Sustainable Concept with Luxury Living

The respondents were asked whether different category of projects (high end, medium or low
cost) would have different level of sustainability consideration. A total of 67% respondents
agreed to this statement. The reasons are budget and cost, complexity and target buyers or
market. High end product is expected to be of high quality. Green design has been seen as
luxury or quality living. High end project usually cost more and the target buyers are those
from a higher social status, who can afford expensive homes. Most of eco-friendly products
are expensive which cannot be applied to low cost projects. However, 4 respondents
disagreed with this statement. These companies have applied Environmental Management
System (EMS) in their projects and have produced various range of housing scheme. For
them, sustainability consideration can be applied to all categories of project. For low cost for
example, instead of incorporating expensive product, the focus could be on maximising
natural resources when design.
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2

Cost vs. Economic Viability

A total of 65.7% respondents from the survey stated that the presumption that project cost
will escalate is another major factor that affecting the interest of many developers on
sustainable projects. From one perspective, this presumption is not baseless. From the
interview, the respondents stated that sustainable practices do need a higher capital upfront
due to the need for appointing environmental consultants, allocations for green rating
assessment, importing new technology and materials and many others. An Environmental
Impact Assessment (EIA) report is quite costly (RM30K+) which is why many developers are
not willing or try to avoid it. Many developers are interested to pursue green certification
such as Green Mark but the cost is at least 10% more of the project cost. One developer stated
that environmental buildings are normally more expensive to construct. Based on their
experience, it will cost around 40% higher than normal. The payback period is long. That is
why their green building projects is usually high-end and expensive to ensure they still gain
profit. The number of unit built is not massive to ensure that every unit built will completely
sold.

For many developers though, increasing project cost to build low and medium class
residential unit is seemed as economically non-viable. Furthermore, the price of low cost
housing is controlled by the government. In cases where the building is constructed for the
developer’s or individual client’s usage such as offices and business centre, respondents from
the interview stated that the developers are willing to invest on the higher capital associated
with sustainable building because they are aware of the benefits they can reap in the long term
such as low maintenance and energy cost. This, however, is applied to large developers who
have reputation to uphold.

Target Buyers

Each project is planned and designed to comply with its target buyers’ affordability, interest,
expectation and needs. For those developers who targeted for high income earners and
foreigners, either resided or interested to invest in Malaysian property under Malaysia My
Second Home (MM2H) Programme, the branding of sustainable homes or green homes is a
major selling point as it portrays a higher quality or style of living. As such, the property
constructed is sellable at premium prices, which well surpassed the amount of upfront capital.

However, many local developers are dealing with local buyers from low, medium-low,
medium-high income earners. The priority is to provide affordable houses that complies the
minimum standard of government regulation. Additional features that enhance home comfort
and quality will increase the house price range. Some element of sustainability such as more
green spaces, solar panels etc. is being embedded in the design for medium-high housing
projects. The larger population of Malaysia however, fall under medium to low income
earners, who are content with the modest style of living.

Passive Culture

Many developers tend to wait for others do instigate changes in the industry. Even if they
have knowledge, not many want to implement it unless specified by their client, or required
by government. The action for sustainable concept is business driven for some of large
developers but for those who are not striving for it, the market is still lucrative. The
respondents stated that sustainable concept lacks ‘urgency’ in this industry as it was not
demanded by most buyers and it was not regulated by law. Some of the respondents believed
that the role of ‘promoting’ and °‘encouraging’ sustainable practices lies on everyone
shoulders. For example, if consultants can come up with a good design within the project
budget that can sustain the environment and give good business return, then the developers
will be inclined to accept the proposal. If government impose regulation on environmental
aspects in for planning approval, for example, then the developers have to comply. The wait-
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and-see and pointing fingers among construction players would tardy the progress of
sustainable application.

4.2.2.2 External Challenges

External challenges refer to challenges beyond the direct control of the developers’ organisation that
impose certain restrictions or limitations towards the development of sustainable implementation for
the industry. The challenges are local authority and government involvement, public interest and
buyers’ demand, availability of green materials, status quo in rules and regulation and learning and
time factor.

a)

b)

Local Authority and Government Involvement

A total of 50% respondents believed that local authorities and government have the highest
influence over reducing environmental impact from construction project. The government is
the regulator, controller or the monitor of overall project performance because they are the
ones imposing the law and requirement that must be followed by all construction
practitioners. A strict enforcement will ensure that the developers and contractors will not
take things for granted. The system of environmental protection in Malaysia is in the form of
Environmental Impact Assessment and it monitoring. The system is rigorous and if abide,
would reduce the environmental impact from construction activities. However, the
enforcement and monitoring is weak allowing some developers to circumvent the law.
Generally, the respondents agreed that the lack of enforcement and monitoring of law and
legislation is one of the problems of sustainable construction and believed that the
government can play bigger role in promoting sustainable construction.

Presently, the government is slow in promoting sustainable concept in their projects. As the
biggest client of the industry, the government actions on sustainable concept will trigger other
parties such as private developers, consultants and contractors to follow this footstep
especially for those who are interested on tendering for the government project. Competition
is created and market trend is shifted. Slowly, everyone will accept the new standard raised by
the government. The government can encourage developers to involve in sustainable practices
by providing incentives, tax deduction or rebates for developers who have performed more
that the minimum standard set by the regulation, especially when it come to the issues of
environmental and social improvement. For example, for every development, the developers
have to pay for service improvement fund. It is normally 1% of revenue of the development.
This money is for future improvement of services. Perhaps the local authority can reduce this
fee if the developers provide something which is more than the required level (20% green
space instead of 10% etc.) or can waive it if the developers has done a good job in the
environmental issue (such as obtain green certification from Green Mark or LEED). If the
developers don’t do it, then they have to pay the fund. Performing more that the requirement
means more money, thus, by proving the incentive or waiver of charges, the developers would
be more interest to grab this opportunity as it will no longer seen as a burden but an
opportunity. Presently, there is incentive provided by the government for the use of specific
materials such as BIPV (Building Integrated Photovoltaic) but not for any other sustainable
initiatives.

Public Interest and Buyers Demand

According to the respondents, the issue of sustainability is not in their priority list as it lacks
publicity and interest of the potential buyers. Thus, they do not feel the ‘urgency’ for it. The
interest on sustainability is also affected by market trend. Many developers are not willing to
push the boundary especially when it means they have to shift the conventional way of
construction and venture into a new realm of technology which may incur more upfront cost.
However, to stay in the business, they would have to follow the market trend. If more buyers
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are demanding green houses or if the market is lucrative where every unit built is sellable,
then, more developers will join in by producing more and better houses.

c) Availability of Green Materials

One of the elements that make sustainable buildings expensive is the products or materials
used for it. Presently, developers have to import green products. Cost will significantly reduce
if the products can be obtained locally. The respondents believed that until such products are
made available locally and at cheaper price, the progress of sustainable practice will be slow.
According to the respondents, the Ministry of Works has imposed ISO 9000, which is for
product’s quality assurance, but they have not imposed environmental certification such as
ISO 14000. Local manufacturers need to be pushed into producing green products to cater for
local demand and with the government enforcement on environmental certification more
green products can be produced.

d) Status Quo in Rules and Regulations

For most developers, they would comply with the existing standard as required by law and
only small number of firms has the interest and capability to go beyond the minimum
standard. Without new or upgraded regulations, the situation would likely remain the same. It
depends on how fast the government can change and improve their regulation and
enforcement. If the government raise the current standard, the developers for example, will
have to raise their standard to meet the requirement to avoid facing legal actions or fines. For
most developers, their will abide by the minimum standard of requirement set by the
government to ensure their unit can be bought and occupied.

e) Learning Period

A decade ago, environmental issue was not pertinent and was not given a priority in
education. The respondents stated that developers are still trying to balance the three pillars
within their means. It is hard to break from their norm in practice. The younger generation,
however, have been exposed about sustainable construction in their higher education level
but, due to their lack of experience in the real world, they have problem disseminating their
theoretical understanding of sustainability knowledge into practice. There are a few
companies that have started to apply some of the sustainable principles in their projects or
planning for green rating system. They would have to wait for 2 to 3 years to assess the
benefits they gain from this practice. Once they are satisfied with it, then more projects will
follow. Learning from experience usually takes time.

4.2.3  MOVING FORWARD IN SUSTAINABLE HOUSING

Time is needed to overcome these challenges. Most of the respondents (80%) believed the changes for
sustainable housing will slow to take place. Planting effort to push sustainable housing now is crucial
but the benefit can only be reaped after several years. Seminars and conferences are being organized
to improve the knowledge of construction players on sustainable construction. Media is also
participating in improving the public awareness on environmental protection and social participation.
Various construction-related courses offered by local universities and college are playing their part by
including sustainable aspects as part of the subjects, so that future generation of builders would have
the basic knowledge on sustainability. Learning from experience will also takes time because usually,
the duration fro completion of one construction project is between 2 to 3 years. Time is also needed to
revise any rules and regulations and then, to enforce the new upgraded regulations. Public interest on
environmental impact is growing and sooner or later, this interest will become an expectation and
demand. Greater demand for sustainable projects will encourage more developers to pursue it. Local
manufacturers’ interests on green products will emerge as there is market for it. The respondents
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believed that when green products are made available locally, sustainable houses can be built at lower
price as compared to present price.

5. CONCLUSION AND RECOMMENDATION

The construction sector is not only to deliver buildings and infrastructures, but to look beyond on
opportunities that can reduce the usage of resources and energy, minimise pollution and waste, and
enhance economic efficiency and social objectives. It is time for industry players to think in different
dimensions, rather than just on construction costs and immediate profit. The initiatives by the
government and many others for more sustainable practices are bearing fruits as several large
developers are beginning to implement this concept in their construction projects. Nevertheless, the
acceptance of sustainability concept is not industry-wide as many developers are still reserving
themselves. Several challenges that are impeding a faster progress in sustainability agenda have been
identified. The internal challenges are: awareness and knowledge of developers; size of developers’
organisation; interest, direction and commitment of top management; associating sustainable concept
with luxury living; cost and economic viability; target buyers; and passive culture. The external
challenges are: local authority and government involvement; public interest and buyers demand;
availability of green materials; status quo in rules and regulations; and learning period.

Several recommendations, forwarded to speed up the acceptance level, are discussed below:

a) The seminars, conferences, workshops that have been organized previously managed to
attract some of local developers to produce sustainable buildings. This effort should continue
and perhaps, redoubled to have a wider impact.

b) Research is recommended to assist developers and consultants in incorporating sustainable
issues at project conceptual stage and planning stage. Researchers from local universities
should collaborate with the industry players to introduce sustainable or environmental
guidelines, tools or technique that is workable in the industry.

c) Present standard, rules and regulations enforced by the government and local authorities
should be revisited and revised accordingly to incorporate sustainable needs.

d) Developers viewed sustainable construction as a way for environmental protection and not
many relate this concept with social wellbeing and even less relate this with economic factor.
This could be the major problem in pushing this concept and practices among developers as
developers are profit driven. To bring this concept to the forefront of the project initiation,
sustainable construction must be projected as good business case which has many tangible
and intangibles benefits. A research that highlights the economic benefits arising from being
responsible to environment and society would provide evidence to persuade developers to
accept this way of construction.

Last but not least, developers’ actions are influenced by the market situation and demand. Raising
buyers demand for sustainable houses will push the housing developers to improve the specification
of their houses which include certain sustainable elements to attract buyers.
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ABSTRACT

The mismatch between graduate skills and labour market requirements has been identified as one
of the main factors behind graduate unemployment and employer dissatisfaction, particularly in
the Built Environment sector, as reported by EU labour force survey 2008. This paper presents the
initial conceptual ideas of a research project titled Built Environment Lifelong Learning
Challenging University Responses to Vocational Education. This research projects aims to
modernise the Higher Education Institutions to be more responsive to construction labour market
skills needs. To achieve this aim, lifelong learning concept will be incorporated within the Higher
Education system where focus will be given on Built Environment programmes. The overall
research methodology and the research techniques adopted are outlined in this paper. It also
shares an initial literature review in the area of skills and employability and discusses the role of
HEIs in lifelong learning.

Keywords: Built Environment, Higher Education reform, Labour market skills, Lifelong Learning

1. BACKGROUND TO THE RESEARCH

Construction is a vital sector for any economy as it contributes to economic growth and employment.
The UK construction industry has changed significantly over the past decade with new forms of
procurement, partnering arrangements, increased use of design and build with more integration
between design and production, more specialisation and a new culture of health and safety (Gurjao,
2008). If this situation continues, the industry can expect a collaborative environment in construction,
reducing the fragmented nature in the long run. Increased need for labour and the dynamic nature of
the construction industry demand a workforce which meets the industry’s requirements both in terms
of numbers and skills. However, the industry is suffering from severe skills shortages, resulting in a
threat to the healthy production of construction output, and in turn, its business performance. The
current economic condition makes the situation even worse in terms of recruiting more skilled
workers to meet the increased demand. The shortage of people, with the technical and managerial
skills, to fully utilise the new technologies has been a problem for many years in the construction
industry (Egan, 1998; Whittock, 2002; Construction Skills, 2007). The results of a new skills survey
conducted by the Chartered Institute of Building (CIOB, 2008) show that skilled trades and crafts
people, and those with senior and middle management experience are in great demand within the
construction industry. The trade level skill shortages have been identified in bricklaying, carpentry
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and joinery, electrical installation, plumbing, pipe fitting and roofing (Dainty et. al., 2005). The CIOB
(2008) survey found that the demand for middle and senior managers is an on-going and increasing
problem within the industry. This skill and labour shortage can be a threat to the long-term growth of
the industry and it may also challenge the industry’s capability to deliver the projects on time, within
the budget and of the desired quality.

The industry also faces recruitment problems with its traditional source of labour — young men aged
16-19 (Gurjao, 2008). Construction employers recruit and rely increasingly on workers from overseas,
either inside or outside the European Economic Area, giving rise to immigration issues with an
increasingly diverse force (Gurjao, 2006). However, a survey by CIOB (2008) revealed that migrant
workers are not very common as senior and middle managers in UK construction. Even if migrant
workers hold managerial skills they are often not recruited due to their poor English language
competence (CIOB, 2008). This leaves the industry to focus more on skills enhancement for the
people who are already in the industry.

In this context, the Higher Education Institutions (HEIs) as one of the major suppliers of the
professionals to the construction labour market could contribute to enhance the existing skills levels in
the industry through training and re-training initiatives, while also ensuring that the level of
employability of the fresh graduates from their institutions is high. This way, they could play a major
role in meeting the skills requirements of the construction labour market.

However, in reality, there is a mismatch between graduate skills and labour market requirement.
European Union (EU) labour force survey (OECD, 2008) reported that the mismatch between
graduate skills and labour market requirements has been identified as one of the main factors behind
graduate unemployment and employer dissatisfaction, particularly in the Built Environment sector.
Most universities tend to offer the same courses to the same group of academically best-qualified
young students and fail to open up to other types of learning and learners, e.g. retraining courses for
graduates or gap courses for students. This has hindered the provision of training/retraining
opportunities to increase skills and competency levels in the workforce and led to persistent
mismatches between graduate qualifications and labour market skill needs. In order to overcome this
persistent problem, university programmes should be structured to enhance directly the employability
of graduates and training/retraining programmes which include broader employment-related skills
along with more discipline specific skills.

In addressing this issue, this research considers ‘student engagement’ as a continuous through-life
process rather than a temporary traditional engagement limited by the course duration. This through-
life studentship defines the essence of the new innovative “Lifelong University” concept, whereby
providing an opportunity for learners to acquire and develop skills and knowledge and enabling
response to changing construction labour market needs on a continuous basis. In doing so, the role
HEIs play in continuous improvement of the skills and knowledge among the construction
professional is investigated.

This paper presents the conceptual ideas of the research undertaken followed by the overall research
methodology adopted to carry out this project. It also analyses some initial literature on skills and
employability, and discusses how the HEIs could play a role in advancement of the Built Environment
education through Lifelong Learning.

2. THE CONCEPTUAL MODEL

A conceptual framework explains, either graphically or in narrative form, the main things to be
studied — the key factors, constructs or variables — and the presumed relationships among them (Miles
and Huberman, 1994: 18). Based on this definition, this section illustrates the initial conceptual
framework as shown in Figure 1.
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As shown in Figure 1, there are 2 major components identified within the labour market skills
requirements. They are skills demand and skills supply. The demand is generally created by the labour
market to which the HEIs are expected to respond as they are one of the major suppliers of skills and
knowledge. But, the problem was identified within the process of capturing the skills requirements of
the EU construction labour market and the process of appropriately responding to such requirements
by HEIs. In order to address this problem, it is important to create a link between the capture and
response by the HEIs. The HEIs have basically 3 components to deal with; they are Governance (G),
Funding (F), and Curriculum (C) as identified in Figure 1. Nevertheless, the major focus of the
research will be on governance reform where it aims to minimise the mismatch identified between the
skills demand and the skills supply. In this regard, three major elements such as Capturing skills needs
(Demand), Responding to the skills needs (Supply), and HEI Governance reform have been identified
and included within the initial framework as shown in Figure 1. All the issues associated with these 3
elements will be analysed in order to address or minimise or resolve the identified problem.
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Figure 1: Conceptual Framework of the Research Project (BELLCURVE)

The next section explains briefly the overall research methodology, the research techniques in
particular, adapted to this research.

3. RESEARCH METHODOLOGY

Research methodology refers to the overall approach to a problem which could be put into practice in
a research process, from the theoretical underpinning to the collection and analysis of data (Collis and
Hussey, 2003; Remenyi et al., 2003).

The Lifelong University is a concept of capturing the labour market needs from the field of built
environment and conveying the necessary knowledge and the skills to respond to the captured needs.
This is basically a two way process. In one hand, ‘lifelong university’ encourages graduates who are
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either employed or unemployed to inform their university on labour market skill requirements. On the
other hand this will provide the opportunity for HEIs to be appropriately responsive to provide the
right mix of skills for the labour market through training and retraining programmes.

In order to make the HEIs as lifelong universities, they need to be modernised as the current system of
HEIs in terms of its governance, funding and curriculum are not flexible enough to respond quickly
and effectively to the dynamic nature of the labour market. Thus the focus was given on Higher
Education reform.

This will be achieved through developing a framework, as identified in Figure 1, to capture and
respond to the skills requirement, giving particular attention to governance, funding and Built
Environment curriculum. This process involves 3 phases as detailed below.

3.1. PHASE 1 - FRAMEWORK DEVELOPMENT

In order to provide the initial input for the framework, a thorough literature analysis will be
conducted. This will help to identify the issues associated with the framework development. Further
structured questionnaire and semi-structured interviews will also be used as part of primary data
collection for the framework development. These research techniques including the literature analysis
are used in order to understand the current state of art in labour market requirements in the field of
Built Environment and to understand the system of Higher Education Institutions in terms of its
governance, funding and curriculum. Further, the barriers and challenges faced by the HEIs in
efficiently capturing from and responding to the labour market needs will also be analysed. The target
audience for data collection will mainly include the Built Environment undergraduates and graduates
from HEIs; employers of construction labour market; recruitment agencies; members from top
management team of HEIs.

3.2. PHASE 2 — FRAMEWORK REFINEMENT

The developed framework will then be refined based on expert interviews and focus group. The
purpose of this phase is to ensure that the developed framework captures all the important components
associated with the identified research problem. The framework will be given to experts who are part
of top management structure of HEIs; company CEOs; and policy makers who influence the decisions
related to HEIs. The data analysis of expert interviews and focus group will help to refine the initial
framework. This will in turn identify the ways to reform the governance structure of HEIs in order to
make them more responsive to labour market needs.

3.3. PHASE 3 — FRAMEWORK VALIDATION

Once the framework is developed and refined, then it needs to be validated for its practicality. A case
study strategy has been chosen to achieve this purpose. At least 3 case studies will be conducted from
3 different EU countries. UK, Lithuania and Estonia, who are the official countries involved in this
research project, have been identified to carryout the case studies. Existing Built Environment
programmes provided by the HEIs from each of the above countries will be included in the case
studies. Any specific labour market needs will also be identified in order to validate the refined
framework. Further, views of the policy makers and University authorities of all the countries
involved will be obtained for the validation process.

As a contribution of the research carried out in all 3 phases, recommendations will be provided on
governance reform for HEIs to become continuing education centres for graduates while responding
to labour market skills needs. These will be in the form of best practice guidelines and policy
documents which will finally be disseminated to the stakeholders of the EU HEIs and construction
labour market. This will ultimately lead the HEIs to provide lifelong learning to the graduates and in
turn to become lifelong universities.
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The next section provides an initial literature review on skills and employability, where the changing
nature of the skills requirement and the methods available to improve the existing level of skills are
discussed.

4. SKILLS AND EMPLOYABILITY

The term ‘Employability’ has been defined in various ways. A review of the literature suggests that
employability is about work and the ability to be employed (Hillage & Pollard, 1998). This includes
the ability to gain initial employment; the ability to maintain employment and made ‘transitions’
between jobs and roles within the same organisation to meet new job requirements; and the ability to
obtain new employment if required. According to Centre for Employability, University of Central
Lancashire, it has been defined as “A set of skills, knowledge and personal attributes that make an
individual more likely to secure and be successful in their chosen occupation(s) to the benefit of
themselves, the workforce, the community and the economy” (Dacre Pool and Sewell, 2007).

The employers seek individuals with specific and generic skills for employment. The specific skills
are the skills specific to the job performed. To give few, for example, are structural engineering,
carpentry, estimating, etc. The generic skills are not specific to any particular job, but they are
essential to perform effectively and efficiently any kind of job. To give few, as example, are team
working, communication, customer focus, leadership, problem solving, reflection, report writing, etc.
Therefore it is important to increase the supply of employable individuals to the labour market by
ensuring that the HEIs place greater emphasis on the respective employability skills that employees
are expected to have in the respective sectors.

Employability skills are those basic skills and capabilities required for getting, keeping and doing well
on a job (Robinson, 2000). They complement the technical skills required for a specific job. UK
commission for Employment and Skills (UKCES, 2008) has identified the employability skills under
two categories as ‘Personal skills’ and ‘Function skills’. The personal skills consist of self-
management; thinking and solving problems; working together and communicating; and
understanding the business, whereas the functional skills consist of using effectively the numbers, IT
and language. The employers, when recruiting graduates, mainly look for a good degree; specific
skills; generic or transferable skills; experience; and personal attribute (Gilleard, 2010). This shows
that in addition to the academic achievement, one should be able to demonstrate a good level of skills
and competencies to succeed in the employment in today’s competitive world. Curtis & McKenzie
(2001) have identified communication; problem solving; personal skills; numeracy; information
technology and competence in a modern (foreign) language as core skills required for an employee in
the United Kingdom. Further, USEM model developed by Knight and Yorke (2004) have identified
four broad and inter-related components that influence employability. They are Understanding which
is more than knowledge; Skilful practice which includes the deployment of skills, Efficacy beliefs
including students’ views of themselves and personal qualities; and Meta-cognition including
student’s self awareness regarding, and capacity to reflect on their learning.

Based on the aforementioned facts, it is evident that there is a strong connection between the skills
and employability. The more skills and knowledge one will demonstrate the more chances available
for him getting employed. Therefore it is important to focus on matching the skills requirements with
the level of skills one possesses. As discussed within the background of the research, reducing or
minimising the gap identified between the skills requirements and skills supply will help to increase
the level of employability.

The next section focuses on the construction labour market and its skills needs.
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4.1. THE CHANGING NATURE OF THE SKILLS REQUIREMENTS IN CONSTRUCTION

Construction labour market, due to its labour-intensive, multi-disciplinary and highly fragmented
nature, relies highly on the skills and competencies of its workforce. As it involves workers with
various disciplinary backgrounds, the industry uses a wide range of technical and managerial skills.
For construction project leaders, decision-making, leadership, motivation and communication have
been identified as most important skills, in addition to their technical skills (Odusami, 2002). The
labour market requirements of the construction industry are of dynamic nature, changing from time to
time, due to various factors. Some of the factors contributing to the construction labour market skills
crisis and thus affecting the skills shortfalls have been identified (Dainty et. al, 2005). They are
demographic decline in the number of people entering the labour market; the changing and fluctuating
nature of the market and the related decline in the operative skills; the introduction of the new
technologies; the growth in self employment and the use of specialist and labour only sub contractors;
the fragmentation of the industry; the decline in the training and related resources; the changes in the
industrial structure, wastage rates and industrial competition; and considerable market expansion. In
addition to above factors, the recent developments in the economic recession have made a reduction
in the labour demand and vacancy levels for construction workers. The employers are thus trying to
achieve the maximum utilisation with the minimum numbers of workers. This has resulted in the
existing construction workers to concentrate more on acquiring or developing new skills in order to
retain in the industry and to meet various skills demand. In relating to this, Dainty et. al., (2005) has
identified that the employers need the employees to be able to work in more than one trade area and
this has created a need for multi skilled workers. It is, therefore, of utmost important to gain insight
into the problems companies face with the level of skills of their own staff and how do they want such
skills to be improved. Hence, possessing up-to-date skills and competencies has become a vital role in
the construction sector.

The next section briefly presents the existing methods available to improve the skills levels of
construction labour market. It further discusses what could HEIs do in meeting the skills
requirements.

4.2. EXISTING METHODS TO IMPROVE THE SKILLS LEVELS OF CONSTRUCTION LABOUR MARKET

This section describes in brief few mechanisms such as new recruitment; skills improvement; skills
utilisation; and lifelong learning, which currently exist to meet the skills requirements of the industry.

All the construction related jobs are included within the list of shortage of occupancy which is
frequently researched and published by the UK Boarder Agency. This clearly shows the pertaining
demand for the construction jobs and the difficulties of requirement within the domicile of UK
workers. The construction industry increasingly relies on migrant workers. However, it faces
difficulties as the recruitment of new staff in England has been severely affected by the economic
downturn (CITB Construction Skills, 2009).

The present conditions challenge the employees to possess and be able to demonstrate a rage of skills
in order for them to retain in their jobs. It demands the employees to improve their skills and acquire
new skills. Further, the changing nature of the labour market and introduction of new technologies
have also led the employees with no option but to enhance their skills. This can be achieved through
training and development activities. There are basically two types of training such as on-the-job
training and off-the-job training. The former helps employees to develop and improve their work
skills whilst doing the job. This type of training includes demonstrations, instructions on how to
perform the job effectively, learning by doing, etc. Employees are also encouraged to develop their
skills through off-the-job training courses. These could include training from external professional or
educational centres; undertake short courses, distance leaning or sandwich courses that are useful for
their job; and self-learning. In this regard, Personal Development Planning (PDP) contributes to
increase the level of employability. PDP is directly relevant to employability and it helps students to
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translate their learning experiences into the language of employability. It also develops skills which
could help students to sustain their employability (Ward, 2010).

Skills utilisation has been identified as another important factor which will contribute to meet the
labour market requirements. One of the key gaps in the existing sources of labour market information
is on the issue of how employers make use of the skills their employees possess (UKCES, 2010).
Policy makers from across all four UK nations are now increasingly turning their attention to the issue
of skill utilisation in the workplace and this is a development that is likely to exacerbate as there is a
widening realisation that ‘there is little value to an organisation having a skilled workforce if the skills
are not used well’ (UKCES, 2009: 11).

Further, the lifelong learning is an emerging concept of acquiring new skills throughout the life of an
employee. The CITB Construction Skills (2009) has identified that more employers are supporting the
lifelong learning and have begun to use associated products and toolkits. Little has been realised by
the HEIs to adopt lifelong learning within their education system, despite the fact that lifelong
learning is a core concept in modern education.

In this context, it is vital to explore the role of HEIs in the lifelong learning and how could they
continuously support the construction workers, throughout their life time, through training and re-
training programmes. This research will help HEIs to increase the duration of their student-
engagement, which is presently limited to the course duration.

The next section explains the role of HEIs in lifelong learning.

5. THE ROLE OF HIGHER EDUCATION INSTITUTIONS IN LIFELONG LEARNING

Higher education around the world is growing faster. The universities are under pressure to change as
they are expected to produce new knowledge which is to respond to student needs and to satisfy the
practitioners (OECD, 2003). The Higher Education Funding Council for England (HEFCE) funded
the Enhancing Student Employability Co-ordination Team (ESECT), which comprises key
researchers; practitioners in the field; and representatives of stakeholder organisations, to help the
sector engaging with the issue of the employability of graduates. As a body for knowledge creation
and sharing, the HEIs are also responsible in enhancing the student employability. Developing
employability skills entails experiential action-learning; work experience and opportunities for
reflection and integration (Smith, 2010). Lack of such skills is one of the critics of the new graduates
from HEIs. Re-engineering was also proposed as another method for the change in Higher Education
based on a research conducted in Mexico (Mungaray-Lagarda, 2002). The author further argues that
achieving substantial improvement in university affairs is impossible if change is limited to academic
quality.

Educational institutions are improving their system to incorporate the concept of lifelong learning as
they recognise that lifelong learning is a common importance for many countries both at national and
international levels (Xiaozhou, 2001). A research carried out in China, identified few measures to
make their universities function in lifelong learning. They include establishment of a lifelong learning
mission in the running of a university; the regulation of profession and course system; practice of
proper teaching methods for lifelong learning; development of recurrent education at various levels;
taking full advantage of educational technology; establishment of lifelong learning regulation and
system; internationalisation of promoting lifelong learning (Xiaozhou, 2001).

It is therefore vital to research how the HEIs can be modernised to incorporate the lifelong learning
aspect within the system of education and how would this lead to uninterrupted supply of skills and
knowledge to the construction labour market in an efficient and effective manner. Taking this aspect
into consideration this research aims to reform higher education, giving particular focus on Built
Environment programmes.
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6. CONCLUSIONS AND WAY FORWARD

This paper is part of a research project which aims to promote the concept of ‘lifelong university’ in
modernising Higher Education Institutions to be more responsive to labour market skills needs. The
conceptual ideas of this research have been shared in this paper and accordingly this research intends
to address the mismatch between the supply of skills by the HEIs and the demand created in the
construction labour market. A framework to effectively capture and efficiently respond to the labour
market skills will be developed through 3 phases called framework development, refinement and
validation. Throughout these 3 phases various research techniques such as questionnaire, semi-
structured interviews, expert interviews, and focus groups will be used. An initial analysis of the
literature has been presented where it is evident that the skills one possesses have a direct link with
the employability. It has also been realised that the HEIs has a vital role to play to increase the
employability of their graduates and to continuously support them by providing training and re-
training programme throughout the life-time of the students. This way, the student-engagement with
the HEIs will be strengthen. As this research mainly focus on construction labour market, the
programmes offered by the HEIs where the changes are required, will mainly fall under the broader
discipline of Built Environment. Further, particular attention will be given to the governance system
in the HEIs as the authors believe that the reform should take place in governance to make the HEIs
more agile. As a way forward of this research, the existing system of HEIs across the EU will be
studied to understand the system in terms of its governance, funding and curriculum. The barriers
associated with the quick respond will also be identified and action will be taken to minimise or
eliminate such barriers. Finally this research project will provide recommendations to reform higher
education to advance the built environment both in terms of educational and practical perspectives.
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ABSTRACT

Prefabrication is recognised as an appropriate solution to overcome several problems in
construction such as low productivity, high waste production, inferior working conditions and
insufficient quality. Even though prefabrication offers many benefits, significant number of
inefficiencies could be identified from its production process. Lean Production Principles are
recognised as a paramount concept, which enables to address such production process related
inefficiencies. This study aims to investigate how application of Lean principles help to mitigate
inefficiencies in Prefabrication Production Process (PrefabPP) and thereby learn how such an
application leads to sustainability. Observations and semi-structured interviews were conducted to
collect data within selected three case studies in Sri Lanka (prefabrication production yards)
targeting executive level professionals who engaged in ‘prefabrication bridge beam production
process.” The collected data were analysed using code-based content analysis and mapped using
tables and matrices. Findings revealed several inefficiency issues in PrefabPP which were highly
severe, moderately severe and less severe. The study revealed that by adopting lean principles into
PrefabPP that it will offer several key benefits to PrefabPP and its customers. Moreover, the
results indicated that the application of Lean Production Principles to PrefabPP offers long-term
benefits to construction by contributing towards sustainability. Thereby study offers some useful
implications to prefabrication companies, construction professionals, researches and those who
deal with sustainability issues.

Keywords: Prefabrication Production Process, Lean Production Principles, Sustainability, Sri
Lanka

1. INTRODUCTION

The construction industry is generally labour - incentive with several wet-trade activities. Hence, it
suffers from several drawbacks such as lengthier construction duration, cost overruns, low quality,
poor safety records (Chan and Ma, 1998) and environmental impacts. Further, clients’ expectations
have grown up on aspects leading to ‘maximum value and minimum waste’ (Luo et al, 2005).
Prefabrication has been viewed for a long time as one direction of progress to meet this challenge by
providing solutions for above-mentioned problems in construction (Koskela, 1993).

Prefabrication offers several benefits such as reduce waste generation; improve site safety; enhancing
quality under factory production; encourage recycling construction waste; leading to environmental
protection; process standardization; shorten lead time; and, sustainability (Hendricks and Pietersen,
2000; Luo et al., 2005; Tam et al., 2007). Despite the benefits of off-site construction, as any factory
production, prefabrication relies on extensive use of mechanisation and automation in the
manufacturing settings (Pheng and Chuan, 2000), which could lead to other type of wastes such as;
overproduction, waiting time, transportation, too much machines (over processing), inventories,
moving, making defective parts and products (Imai, 1997; Shingo, 1984; Walton, 1999). Further,
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Prefabrication Production Process comprises of demerits, such as high initial cost; lack of variety in
design; usage of advanced technology; requirement of well- trained people; need of comprehensive
quality control techniques; and, need of more efficient testing (Pheng and Chuan, 2000). Thus,
adoption of appropriate techniques or mechanisms to overcome the persistent problems in
Prefabrication Production Process becomes vital.

Lean Production is regarded as an approach that avoid waste of time, money and equipment (Shingo,
1992). Hence, it should formulate conversion activities (which adds value to outputs) more efficient
and reduce or eliminate non-value adding flow activities such as inspection, waiting and moving
(Koskela, 1993). Previous research confirm that the adaptation of lean principles facilitate
manufacturing through increasing productivity, reduction of manufacturing space, improving quality
and safety, reducing the lead time, reduce human effort, reduce investments in tools, reduce
engineering hours to develop a new product and ultimately increasing of sustainability values
(Koskela, 1992). Thus, it is argued that many problems persistent with Prefabrication Production
Process can be solved or reduced by adopting lean principles. Hence, adoption of Lean Production
Principles to address the issues in Prefabrication Production Process in the construction industry needs
a thorough investigation in order to gain advantages/ improvements achieved by the manufacturing
industry to the construction industry and ultimately towards sustainability. The next section explains
the research issues related to this aspect through a literature review.

2. KEY LITERATURE FINDINGS

2.1. RESEARCH ISSUES ON PREFABRICATION

Prefabrication in construction is defined in different ways by different authors. However, some of the
definitions are narrowed in explanations, yet in line with general definitions. For instance, Tatum
(1986) defines prefabrication as “the transferring stage of construction activities from field to an off-
site production facility.” A more detailed definition given by Bjornfot and Sarden (2008, p.266), is,
“prefabrication is making of construction components at a place different from the point of final
assembly, may lead to better control of the inherent complexity within the construction process.” On
the other hand, Chiang er al. (2006) define prefabrication as “manufacturing and pre-assembly
process, generally taking place at a specialized facility, in which various materials are joined to form a
component part of the final installation.” Thus, a working definition can be put forward incorporating
key attributes of aforementioned definitions as, ‘“Prefabrication is a manufacturing and pre-assembly
process, whereby, construction components are made at a location different from the place of final
assembly, under specialized facilities joining various materials, may lead to better control of the
inherent complexity within the construction process.”

Unique features of prefabrication include centralization of production, mass production,
standardization, specialization, effective organization, integration, repetition, lightweight components,
factory production (Pheng and Chuan, 2000; Tam et al., 2007). These unique features facilitate
effective construction techniques in terms of quality, time, cost, function, productivity, safety, waste
minimization and sustainability. Further, it offers benefits such as saving site space; on-site less
labour-intensive operations; and, opportunities for good architecture. Features of prefabrication on
sustainable construction includes: increase potential of improved supply chain integration of green
materials; safer working conditions; easier recycle of materials in an off-site environment; enhance
flexibility and adoptability; reduced overall life cycle cost; reduced environment impact; and, reduced
economic impact (Bae and Kim, 2007).

While these merits of prefabrication confirm its appropriateness, identification of the associated
demerits demand possible improvements to enhance the soundness of the prefabrication technique for
building construction. A number of studies (Luo et al., 2005; Tam et al., 2006; Tam et al., 2007;
Waskett, 2001; Wong, 2000) identify key issues in prefabrication as; higher initial construction cost;
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time consuming for design, construction planning, procurements and approval procedures; use of
extensive mechanisation and automation leads to significant waste; overproduction, waiting time,
transportation, over processing, inventories, moving, making defective parts or products; lack of
variety in design; high technology usage; required well trained people; issues related to site; high
quality control techniques; more efficient testing. Further, Waskett (2001) identified barriers to apply
prefabrication in construction industry such as general image; perceived performance; customer
expectations; perceived value; industry culture; and product awareness. These demerits and barriers
should be reduced or eliminated to reap the optimal benefits from prefabrication. Thus, this study
argues that ‘Lean Production’- an application in manufacturing settings can be applied as a potential
way to improve and overcome the above-mentioned issues in PrefabPP.

2.2. RESEARCH ISSUES ON LEAN PRODUCTION

Both the flow and conversion activities are considered in ‘Lean Production.” Koskela (1992)
mentioned that, production is a flow of material and/or information, which transfers raw material to an
end product. In this flow, the material is processed (converted), inspected or kept waiting or moving.
Conversion aspect of production is represented by ‘processing’ and flow aspect is represented by
‘inspecting’, ‘moving’ and ‘waiting’. The inefficiency of conversion activities creates rework and
scrap. The key attributes of the flow processes of production can be identified as time, cost and value.
Here, value refers to the fulfilment of customer requirements. While all activities expend cost and
consume time, only conversion activities add value to the material or piece of information being
transformed to a product. Thus, the lean concept urges, making conversion activities more efficient,
while reducing or eliminating non-value adding activities as its primary focus (Koskela, 1993).
Hence, for the overall efficiency of a production process while delivering a project, there should be an
ongoing effort, which maximizes the value and minimizes waste.

Lean Production brings significant benefits to an organisation. For example, Schmenner (1988)
reports that all possible techniques for improving productivity are only those related to the new
production philosophy and demonstrated as effective in manufacturing industry. Similarly, according
to the study of Womack et al. (1990), Lean car production can be characterized as a production which
uses lesser of everything compared to mass production: half the human effort in the factory, half the
manufacturing space, half the investments in tools, half the engineering hours to develop a new
product in half the time. Moreover Stalk and Hout (1989) discovered that Japanese companies have
doubled their typical factory productivity rates over a five year period, as a result of implementing the
new principles. According to Harmon and Peterson (1990) Lean Production typically targets a
reduction of manufacturing space by 50 %. Hence, the application of Lean Production Principles in
any production process offer benefits such as improved productivity, reduced wastage, reduced
working space requirements, reduced human effort, lesser production time, increased quality and
safety, shorter lead time and more sustainability.

In particular, lean can contribute to sustainability, but only if and when the customer values
sustainability (Bae and Kim, 2007). According to Huovila and Koskela (1998), there are two major
contributions of lean construction to sustainable development: eliminating waste and adding value to
the customer, mainly related to materials. Sustainability not only aims of adding value while
minimising waste; but it also means ‘triple bottom lines’ economic, social and environment
sustainability. Hence, some researches focused on corporative benefits in economic, social and
environment perspective of Lean Philosophy (Hawken et al., 1999). According to the research finding
of Bae and Kim (2007), Lean Philosophy provides a concrete basis for economic, social and
environmental perspectives in sustainable construction by adopting project delivery process of green
facilities. Ballard (2000) identifies prefabrication as a better option, which facilitates ‘Lean Assembly’
as one of the best procurement methods for sustainable construction. Hence, it is argued that adoption
of lean principles in PrefabPP leads to sustainable benefits, through addressing inefficiency issues
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prevailing in the prefabrication process in the construction industry. The next section explains the
research method adopted in this study.

3. RESEARCH METHOD

Case study method was selected for the empirical study, since this research needed to be conducted by
studying real-life production processes. Prefabrication companies and their yards were selected as unit
of analysis and three (3) PCBBPPs in Sri Lanka were selected for data collection, based on the
popularity, demand and wide coverage of the activities in PrefabPP.

The brief description of case study samples as in Table 1.

Table 1: Brief description about the selected cases

Precast Concrete Yard A Yard B Yard C
Company type Private Semi government Semi government
Experience 20 years 47 years 59 years
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Observations and semi-structured interviews were undertaken to collect data using triangulation logic
as data collection tools targeting executive level professionals who engaged in PCBBPP. Accordingly,
executive staff of prefabrication production yards in the capacities of Production Engineers, Civil
Engineers, Quantity Surveyors, Batching Plant Operators and Store Keepers, who are supposed to be
well experienced with the PrefabPP, formed the 15-member Interviewee panel (i.e. 5 members from
each case).

Data were collected to identify the production process; evaluate production processes related issues;
identify effect of lean application and its sustainable benefits. In addition, interviews identified the
perception of interviewees regarding application of lean principles as mean of mitigating issues
prevailing with the PrefabPP. Code based content analysis was used to analyse data. Since, content
analysis support to capture important concepts from the transcripts and for effective interpretation of
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those. The NVivo computer software was used in this study to simplify the clerical works relating to
content analysis. The next section presents the key findings of this study.

4. RESEARCH FINDINGS

4.1. CURRENT ISSUES IN PREFABPP

The case studies identified several key issues in PrefabPP. These key issues were categorised into
three sets as highly severe, moderately severe and less severe based on case study findings. See Table
2 for a summary of key findings related to PrefabPP issues.

Most of the identified issues are controllable and can be mitigated by adoption of proper strategies.
This is necessary in order to reap the maximum benefits from prefabrication and its production
process. Thus, the next attempt was made to identify the benefits of application of ‘Lean Production
Principles’ in PrefabPP as a potential way to overcome the above-mentioned issues.

Table 2: Current issues in PrefabPP

Issues Severity Case study findings

Waiting time High Poor planning and programming of work, inefficient
management controlling, breakdown of machineries,
delay issuing of materials, weather conditions, delay
approvals, late material purchasing

Quality controlling High Huge costly component quality check must, minimise
errors, quality of shutter work highly affect, concrete
grade, stressing of reinforcement, curing, strength of
component

Testing High Concrete, material testing, testing of final product, to
assure the quality of product

Store keeping High Timely issuing of materials and equipments, maintaining
competitiveness

Inventories High Future references, audits

Standardization, mass High Standardize production, but mass scale not involve

production

Variety in design High Cross sectional shape generally flat or I shape, only vary
from span

Usage technology High New materials (ex: admixtures), plant and machineries,
production techniques and management techniques

Well trained people High Highly skill labours required

Labour, plant and High High plant and machineries involvement and labour

machinery incentive

Production time Medium | Curing time, effectiveness and efficiency of labour force,
limited number of shutters, limited numbers of beds, large
heavy component

Production cost Medium | Depend on length of beam, concrete grade, labour
involvement, material usage

Moving Medium | Materials, components, plant , machineries and labour
moving, long distance between stores, casting yard

Transportation Medium | Transportation of materials
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Issues Severity Case study findings

Initial cost Low Fabricate  moulds, construct precast beds, buy
machineries, batching plant, get approval from
authorities, land, buildings

Defective products Low Improper compaction, less quality of concrete, errors in
shutters

Sound and dust Low Sound of machineries, cement dust, dust due to movement
of machines, dust while cleaning shutters and beds

Productivity, efficiency Low Sufficient productivity, can cater the demand

Safety Low Maintain safety at site well

Environmental effects Low Very less

Over processing N/A Huge cost, only produce ordered quantity

Over production N/A Huge cost, unless sales huge loss

4.2. KEY BENEFITS

Study identified that by applying Lean Production Principles to PrefabPP several key benefits such as;
increase productivity, increase quality, increase sustainable values, provide better value to the
customer, reduce lead time, reduce manufacturing space, reduce wastage, reduce production cost,
reduce production time and reduce the human effort. Table 3 explain the benefits of applying lean in
PrefabPP with the reasons. Study found that lean application can offer these benefits, since it was
basically focused on increasing the efficiency of value adding activities, elimination/minimisation of
waste in unnecessary flow activities and ultimately focused to enhance customer value.

In addition to the above findings, interviewees mentioned that Lean Production Principles as a better
option to achieve their company targets, provide better value to the customer with a reasonable cost at
target time in a competitive market. While identifying its benefits, some interviewees mentioned some
barriers to implement this application such as difficulties in changing attitudes of people’s and
unawareness of workers about this concept. Hence, interviewees highlighted the need of an effort to
develop and change people’s attitudes, management control and planning prior to applying this
concept to reap benefits successfully. However, the significant findings was the belief of the
interviewees that by ‘minimizing wasteful flow activities and maximizing the efficiency of conversion
activities (i.e. application of Lean Production Principles) most of the current issues in the PPP could
be overcome.

Table 3: Benefits of applying lean in PrefabPP

Benefit Reasons
Increase productivity Eliminating unnecessary flow activities and increasing the
efficiency of value adding activities, directly affect to
productivity
Increase quality Enhancing key activities lead to increase the quality of

product. Proper planning and management controlling
important which reduces defects and errors

Increase safety Reduction of unnecessary activities enhance safety
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Benefit Reasons

Highly affect the sustainability, since lean directly focused

to reduce unnecessary wastages
Increase sustainable values

Provide better value to Provide better value to the customer at less cost and shorter

customer time

Reduce lead time Reduce waste in flow activities such as waiting, moving,
inspection etc. Proper planning techniques minimised idle
time

Reduce manufacturing space | Reduction of unnecessary storage and unnecessary
activities save site space

Reduce production cost Production cost can be automatically reduced by
eliminating non value adding wasteful activities

Reduce production time Eliminating non value adding unnecessary activities from
the total process, the process itself became shorter, thus it
save production time

Reduce the human effort Elimination of unnecessary activities is shortening the
process. Hence, directly influences to reduce human effort

Reduce wastage Lean directly contributes to reduce unnecessary wastages

4.3. SUSTAINABLE EFFECTS

Prefabrication itself comprises with sustainable features. When adopting lean principles in PrefabPP,
it must be more towards sustainability, since the lean concept focuses to reduce unnecessary wastages
and urges several benefits. These sustainable effects are presented under the triple bottom lines;
economic, environment and social sustainability.

First, in terms of economic sustainability, features such as reduce production cost, provide better
value to customer, reduce production time, increase productivity, reduce lead time and increase
quality of product and productivity can be identified as economic sustainable features which
facilitates through application of Lean in PrefabPP. Interestingly, application of Lean Production
Principles to PrefabPP provides better value for money spent which is a clear economic sustainability
feature.

Second, in terms of environmental sustainability, features such as reduce wastages and reduce
manufacturing space, are directly connected with the environment sustainability. Since lean
application eliminates unnecessary wasteful activities from the production process it reduces material,
time and labour wastages. Utilize resource only at the required level.

Third, in terms of social sustainability, features such as increase safety, reduce human effort, reduce
working hours and increase skills of labour can be identified as social sustainability features.

Having identified the sustainable benefits of applying lean principles in prefabrication, the
sustainability effects of application of lean in PrefabPP was modelled as given in Figure 1.
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Figure 1: Sustainability effects of application of lean in PrefabPP

The conclusions of the study are offered in the next section.

5. CONCLUSIONS

The research has investigated PrefabPP related inefficiencies; issues and how lean concept can
mitigate these issues while enhancing the efficiency of PrefabPP. The study identified many key
issues related to PrefabPP, which need to be minimised in order to reap successful benefits from
prefabrication. The case study participants agreed that the application of Lean Production Principles
offer several key benefits to PrefabPP such as increase productivity, increase quality, increase
sustainable values, provide better value to the customer, reduce lead time, reduce manufacturing
space, reduce wastage, reduce production cost, reduce production time and reduce the human effort.
Hence, case study findings were in line with the existing literature and confirmed that most of the
PrefabPP related inefficiencies could be minimised through application of lean principles.

Furthermore, the study identified that application of Lean principles in Prefabrication contributes
more towards sustainability by facilitating economics, environment and social sustainability goals.
This ensures that it is a sustainable approach for construction industry.

Finally, the study found that the people attached to the production process are willing to adopt lean
application in PrefabPP yards. Yet, production yards need several changes in terms of the proper
implementation of lean principles such as top management commitment to the implementation,
sufficient technical experts regarding the Lean Production; a quest for a culture of continuous
improvement the company as well as at prefabrication yards, fullest dedication of workers towards the
implementation; awareness of employees regarding lean principles, change people’s attitudes and
sufficient management expertise to induce the changes in the production flow process.
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ABSTRACT

One of the most difficult decisions taken by the client in this era of construction industry is
selecting a most suitable contractor. Since the construction industry is characterized by cost and
time overruns, serious quality issues, and an increased number of claims, performance of the
selected contractor is highly influential on sustainable construction project. During this oscillating
economic circumstance, the construction organizations need to evaluate business performance
across a wider range of business success criteria. The aim of this study is therefore to introduce a
multidimensional model for contractor selection in private sector construction projects.

Comprehensive literature survey was conducted to develop a conceptual Balanced Scorecard
(BSC) model and preliminary survey with industry experts was used to refine the model.
Questionnaire survey was then conducted among 30 qualified client/consultant Quantity Surveyors
to find the relative importance of BSC criteria to Sri Lankan private sector construction projects.
Data were analyzed and prioritized using Analytic Hierarchy Process (AHP) tool. The study
revealed the importance of the modern perspectives such as innovation, learning and growth,
rather than traditional organizational management and business relationship and reputation
perspectives for the contractor selection. Moreover, perspectives like quality level of past projects
and level of innovative construction concepts were also given high priority. The bid amount, which
is a traditional financial measure, was given a moderate importance levels. This research
therefore proposed a sustainable and multidimensional performance measurement criterion for
contractor selection in Sri Lankan private sector construction projects.

Keywords: Contractor Selection, Multi-dimensional Model, Balanced Scorecard (BSC), Analytic
Hierarchy Process (AHP)

1. CONTRACTOR SELECTION MODELS

Many researchers have proposed different criteria and models using multi-criteria utility theory
(Hatush and Skitmore, 1998), analytic hierarchy process (Fong and Choi, 2000), fuzzy decision
framework (Singh and Tiong, 2005), multiple criteria evaluation (Topcu, 2004 and Zavadskas and
Vilutiene, 2006) for contractor selection. However, these frameworks are generally based on basic
decision criteria such as cost, time and quality to evaluate the capability of the contractor and also
based on the assumption that the decision is made by a single person rather than multiple decision
makers. Alupotha (2007) has presented a conceptual model using multi-criteria approach for
contractor selection in public sector construction projects. Moreover, Mahdi et al. (2002) proposed a
model using analytic hierarchy process tool that considers multi-criteria decision making for
contractor selection. However, aforementioned models analyzed and prioritized tangible assets of the
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contractor rather than intangible performance aspects such as capability of carrying out the work
successfully, relationship with stakeholders and managerial capacity. The aim of this study is
therefore to introduce a multidimensional model for contractor selection in private sector construction
projects.

The balanced scorecard (BSC) is a framework which provides set of measures that gives top managers
a fast but comprehensive view of the business (Kaplan and Norton, 1996). It translates an
organisations’ mission and strategy into a comprehensive set of performance measures and provides
the framework for strategic measurement and management (Kaplan and Norton, 1996). According to
Sanger (1998) BSC is used to measure performance and develop strategies by analysing results across
a range of activities.

According to the past literature, it is obvious that both BSC and Analytic Hierarchy Process (AHP)
tools have been used in manufacturing industry for performance evaluation. Further, both tools have
been adapted individually in the construction industry. However, there is a lack of a multi-
dimensional approach to evaluate suitability of contractors in construction industry. Therefore, there
is a need to develop a multi-dimensional model for contractor selection in construction industry.

2. STRATEGIC PERFORMANCE MEASUREMENT SYSTEM FOR CONTRACTOR SELECTION

The performance measurement revolution has spread over many industries, including the construction
industry (Bassioni et al., 2004). Significant number of construction firms has implemented different
performance measurement frameworks during last few decades. Assessing a contracting
organization’s performance has become vital for number of reasons. This includes both internal and
external factors such as necessity to attract future investments, to retain and to achieve benefits and to
remain competitive and innovative in order to increase profits (Robinson et al., 2005).

However the construction industry is criticized for lack of effective methods to evaluate contractor’s
strengths and weaknesses and to measure their performances (Luu ef al., 2008). When assessing the
success or failure of a construction project, the common approach is to evaluate performance of
contractor on the extent to which client objectives like cost, time and quality were achieved (Love and
Holt, 2000; Ward et al., 1991). These measures have always been criticized by many researchers due
to their over dependency on financial aspects (Kagioglou et al., 2001), retrospective nature (Love and
Holt, 2000) and non accurate reflection of the interests of stakeholders (Kaplan and Norton, 1996).

Selecting the best contractor for a project is one of the critical tasks in construction industry. The
client or consultant looks for the most appropriate contractor with a good organizational performance
and a reputation in the industry. Therefore, use of appropriate techniques to analyze client objectives,
contractor capabilities and performance as well as bid price, objectively and transparently become
very crucial task (Hatush and Skitmore, 1998). Various researchers and practitioners have emphasized
that the ultimate aim for contractor selection should be to identify the “best bidder”, but not the
“lowest bidder” (Topcu, 2004).

3. CONTRACTOR SELECTION IN SRI LANKAN PRIVATE SECTOR CONSTRUCTION PROJECTS

Selective competition is the most common contractor selection technique used in private sector
construction projects in Sri Lanka. Further, methods such as open competition and negotiation also
used for contractor selection in private sector projects. Private sector clients and consultants prefer to
conduct prequalification of contractors and then invite eligible contractors to submit their bids. But it
is obvious that these methods may vary from project to project according to clients’ preferences.
Prequalification of contractors in Sri Lankan construction industry is based on the prequalification
guidelines issued by the Institute for Construction Training and Development (ICTAD) based on five
basic criteria, i.e. financial stability, work in hand, technical ability, work experience, and
organization capability.
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4. BALANCED SCORECARD APPROACH FOR CONTRACTOR SELECTION

Traditionally, businesses have tended to judge their performances on financial measures such as
return on capital employed and profitability that can create long-term problems if insufficient
attention is given to the main enabling factors such as resources, processes and people (Somerville
and Robertson, 2000; Love and Holt, 2000; Kagioglou et al., 2001; Robinson et al., 2005). There is
also a growing interest on non-financial measures such as customer satisfaction, employee satisfaction
or innovation as useful indicators of a firm's future performance (Sim and Koh, 2001).

The Balanced Scorecard (BSC) is a performance measurement system developed in early 1990s’ by
Professor Robert S. Kaplan and David P. Norton. The BSC has been described as a set of measures
that gives top managers a fast but comprehensive view of the business (Kaplan and Norton, 1996).
Traditional BSC consists with four perspectives. It includes financial measures that emphasis the
results of actions already taken and it complements with operational measures on customer
satisfaction, internal business processes and the organisations’ innovation and improvement activities.
Kaplan and Norton (1993) emphasised that BSC is not a template that can be applied to businesses in
general or even industry wide. Researchers further added the view that different market situations,
product strategies, and competitive environments require different scorecards while business units
devise customized scorecards to fit their mission, strategy, technology and culture. Hepworth (1998)
and Ahn (2005) suggested that additional perspectives should be included if applicable and necessary.
Lee et al. (2008) also observed “depending on the sector in which a business operates and on the
strategy chosen, the number of perspectives can be enlarged or new perspectives can be replaced by
the other”.

The use of BSC tool can be found in large number of studies. According to Stewart and Mohamed
(2001), BSC has been used extensively in the manufacturing, government, banking, retail, insurance
and financial services sectors. Implementation of BSC for project management in construction sector
can be identified from early 1990s. Kaplan and Norton (1993) described the implementation of BSC
tool thorough three case studies. Stewart and Mohamed (2001) developed the BSC framework
allowing for the measurement of IT/IS performance in construction. Mohamed (2003) adopted the
BSC tool to benchmark organisational safety culture in construction. Kagiouglou et al. (2001)
developed a project management process conceptual framework based on the BSC with the addition
of ‘project’ and ‘supplier’ perspectives, which can be tailored to construction industry needs.

The initial implementation of BSC framework can be identified to measure performance of
organizations internally. Hence an attempt was made in this research to make use of that approach to
assess performance of contracting organizations externally.

S. APPLICATION OF ANALYTIC HIERARCHY PROCESS TOOL FOR MULTI-CRITERIA DECISION
MAKING

The Analytic Hierarchy Process (AHP) tool was developed by Thomas Saaty for elucidating and
resolving unstructured problems in the economic, social and management sciences. AHP tool
particularly caters multi-criteria decision making. Decisions today are more complicated and difficult
to make due to the greater number of impacts on them. AHP tool has been extensively applied in
different areas due to the ease of its use. This method decompose a complex problem into a set of
elements, organized the variables in a multilevel hierarchical form and pair wise comparison process
by comparing two objects at a time to formulate a judgement as to their relative weights. According to
Saaty (1980), to be a realistic model, it must include and measure all important tangible and
intangible, quantitatively measurable, and qualitative factors. AHP has been known as an essential
tool for both practicing managers and academic researchers to conduct research for making business
decisions. It helps to rank elements in order to identify the key elements (Cheng et al., 2002). AHP
provides a powerful and flexible tool that may be used to make decisions in situations when multiple
and conflicting objectives/criteria are presented.
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Wu et al. (2007) employed the AHP tool to prioritize the accessibility criteria in a building. Teo and
Yng Ling (2006) proposed a method to develop and test the tools that auditors may use to assess the
effectiveness of a construction firm's safety management system. The study applied AHP and factor
analysis to identify the most crucial factors and attributes affecting safety. Palaneeswaran et al. (2006)
introduced an AHP based supplier selection framework to enable the choice of the best supplier.

6. RESEARCH METHODOLOGY

A three step approach was adopted to develop multidimensional model for contractor selection. Three
steps are;

1. Identification of BSC perspectives and contractor selection criteria
2. Development of conceptual BSC model for contractor selection

3. Prioritization of BSC perspectives and contractor selection criteria

Data collection and analysis techniques used during the implementation of three step approach is
shown in Figure 1.

Data Collection < Literature Survey & Preliminary b N
.':1 Desk Study ‘.-'_'f.puesliclnnair& Survaylu'_!i.flucmmnnmm Surﬂ:yﬂ,

- . o

: o Experis” & S +Analytic Hicrarel
Data .ﬁ.ﬂal}l‘sis * v apinions '_ i}:.:“';.:l ‘Mlltl:lrul;.l:.-.l:: arsly
: ‘. Concepbual ‘% %
Research Outcome BSC

Figure 1: Research Framework for Development of Multidimensional Approach for Contractor Selection

Prioftized BSC Model
for Comtractar Selection

Revised BSC Model for
Confractor Selection

6.1. IDENTIFICATION OF BSC PERSPECTIVES AND CONTRACTOR SELECTION CRITERIA

Determination of BSC perspectives and contractor selection criteria is one of the prime objectives of
this study. A comprehensive literature review including ICTAD guidelines for prequalification and
brainstorming session with industry experts were carried out to identify BSC perspectives and
contractor selection criteria. Success or failure of construction projects are generally influenced by the
efficiency of construction processes implemented by the contractors and their organizational
management ability. Thus, the original BSC would need to be expanded to incorporate other
perspectives such as “construction processes” and “organizational management”. Further, the
customer perspective in original BSC amended as the ‘Business Relationship and Reputation
Perspective’ to comply with the given context. Therefore, five BSC perspectives identified from the
desk study are ‘Financial’, ‘Construction Processes’, ‘Organizational Management’, ‘Innovation,
Learning and Growth’ and ‘Business Relationship and Reputation’.

6.2. DEVELOPMENT OF CONCEPTUAL BSC MODEL FOR CONTRACTOR SELECTION

Preliminary questionnaire survey was conducted with ten qualified quantity surveyors who have
experience with large private sector construction projects representing both consultant and client
organizations, in order to validate the BSC perspectives and contractor selection criteria. The study
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analyzed the degree of current usage of the criteria or the probability of implementing the criteria in
future. Study expanded to evaluate the level of importance of each contractor selection criteria and
results were analyzed using statistical tools. ‘Profitability ratio’, ‘efficiency of cost analyzing and
controlling systems’, ‘level of technical training and development’, ‘credit rating’ and ‘total amount
of unapproved claims for each projects’ obtained low mean values for level of current usage or
probability of implementing in future and level of importance and therefore, removed from the
conceptual model. Figure 2 presents the revised conceptual multidimensional BSC model for
contractor selection in private sector construction projects in Sri Lanka.
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Figure 2: The Conceptual Multidimensional BSC Model for Contractor Selection

6.3. PRIORITIZATION OF BSC PERSPECTIVES AND CONTRACTOR SELECTION CRITERIA

The next step in the contractor selection model development process is data analysis using AHP tool.
A series of structured interviews were carried out with 30 construction professionals, representing
consultant and client quantity surveyors. The respondents were asked to give their individual opinion
and indicate the magnitude of the importance placed on contractor selection criteria for each BSC
perspective. For all decision alternatives, geometric mean was calculated from the allocated weights
from the participants; the mean for each alternative was considered in the analysis. The AHP is
consisting with set of mathematical calculations mainly focusing three steps (Saaty,1994), i.e. “Pair-
wise Comparisons”, “Normalise the Comparison” and “Consistency Calculations” and analysis is
presented in Table 1, 2 and 3 respectively.
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Table 1: Pair-Wise Comparisons of BSC Perspectives

STEP 01 : Pair-Wise Comparisons of BSC Perspectives

. . . Construction Organizational Innovz.ltion, Bl?SineS.S

Perspectlve Financial Process Management Learning & Relatlonsl}lp &
Growth Reputation

Financial 1.000 1.757 2.432 1.440 1.826
Construction Process 0.569 1.000 3.075 2.235 3.156
Organizational Management 0411 0.325 1.000 2.115 1.819
Innovation, Learning & Growth 0.694 0.447 0.473 1.000 3.431
Business Relationship & Reputation 0.548 0.317 0.550 0.291 1.000
SUM 3.222 3.847 7.530 7.082 11.232

Table 2: Pair-wise Normalized Comparisons of BSC Perspectives

STEP 02 : Normalize the Comparisons of BSC Perspectives

Innovation,

Business

Perspective Financial | Cpstruction O&i‘:;‘g‘;ﬁ?' Learning & | Relationship | sum | Performance
Growth & Reputation
Financial 0.310 0.457 0.323 0.203 0.163 1.456 0.291
Construction Process 0.177 0.260 0.408 0.316 0.281 1.442 0.288
Drganizationa| 0.128 0.085 0.133 0.299 0.162 0.806 0.161
anagement
anovation, Learning | 0,216 0.116 0.063 0.141 0.305 0.841 0.168
rowth
Business Relationship
& Reputation 0.170 0.082 0.073 0.041 0.089 0.456 0.091

Table 3: Consistency Calculations for BSC Perspectives

STEP 03 : Consistency Calculations of BSC Perspectives

Constructi o izational Innovation, Business SUM =+
Perspective Financial O;I,i;:lcssmn I\I/.Iiz:::gzgnllzgil Learning & Relationsl{ip SUM Performance
Growth & Reputation Score
Financial 0.291 0.507 0.392 0.242 0.166 1.598 5.489
Construction Process 0.166 0.288 0.495 0.376 0.288 1.613 5.595
Drganizational 0.120 0.094 0.161 0.356 0.166 0.896 5.563
anagement
Innovation, Learning
& Growth 0.202 0.129 0.076 0.168 0.313 0.888 5.279
?L“}:l““f}‘.ela“mh‘p 0.159 0.091 0.089 0.049 0.091 0.480 5.264
eputation

CR  ={(Amax-n)/(n-1)} x (1/RD)
={(5.438-5)/(5- 1)} x (1/1.11)

=0.0986

Where, CR is Consistency Ratio, n is size of matrix (i.e. Number of BSC perspectives) and RI is
Random Index for » number of matrices.

In this analysis, CR is 0.0986, thus lower than the acceptable limit of 0.10 and hence data are
considered as acceptable and consistent.

The next step of AHP analysis is the pair-wise comparison of contractor selection criteria with respect
to BSC perspectives. The same procedure is followed and results are given in Table 4. Results are
discussed and prioritized BSC model for contractor selection is presented in the following section.
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7. PRIORITIZED MULTIDIMENSIONAL BSC MODEL FOR CONTRACTOR SELECTION

The ultimate objective of this study is to develop a ‘Multidimensional model for contractor
selection in private sector construction projects’ with prioritized BSC perspectives and contractor
selection criteria. Table 4 presents the prioritized multidimensional BSC model for contractor
selection. Relative performance scores of each BSC perspective and contractor selection criteria
provide the importance level of each perspective and criterion in contractor selection in private sector
construction projects in Sri Lanka.

Table 4: Prioritized Multidimensional BSC Model for Contractor Selection

Performance Score Overall
Balanced Scorecard Perspectives and (In respect to Importance
Contractor Selection Criteria individual (In respect to
perspectives) overall BSC)
Financial Perspective 0.291 29%
e Working capital (asset and liabilities) 0.293 8.5%
e Bank overdraft limits 0.234 6.8 %
e Bid amount 0.229 6.7 %
e Value of projects in hand 0.120 3.5%
e Turnover in past few years 0.076 2.2%
e Liquidity ratio 0.050 1.4%
Construction Process Perspective 0.288 29%
e Quality level of past projects 0.296 8.5%
e Capability to on time completion 0.185 5.3%
e Number of required/special plant and equipment 0.181 5.2%
e Responsiveness for tendering 0.156 4.5%
e Value of completed projects 0.141 4.1%
e Importance of company safety and the OSHA incidence rate 0.041 1.2%
Innovation, Learning and Growth Perspective 0.168 17 %
e [evel of innovative construction concepts 0.486 8.2%
e Knowledge management capacity 0.382 6.4%
¢ Investments on research and developments 0.132 2.2%
Organizational Management Perspective 0.161 16%
. Availapility of required/ specialized professional and 0.455 73%
supervisory staff

e Availability of skilled craftsmen 0.225 3.6%
e Level of risk minimization 0.187 3.0%
e Degree of waste management in past projects 0.133 2.1%

Business Relationship and Reputation Perspective 0.091 9%
¢ C(lients satisfaction on past projects 0.374 3.4%
e Relationship with subcontractors and suppliers 0.227 2.1%
e Number of years of experience in relevant field 0.171 1.6%
e Number of landmark projects handled 0.115 1.0%
e Amount of financial penalties previously levied 0.114 1.0%
Total 100 %

According to findings both ‘Financial’ and ‘Construction process’ perspectives have been top ranked
equally with 0.291 and 0.288 performance scores respectively, while ‘Innovation, learning and
growth’ (0.168) and ‘Organizational management’ (0.161) perspectives were given moderately
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important levels. The ‘Business relationship and reputation’ perspective has obtained the least
important level with 0.091 score. Though the “Innovation, learning and growth” was considered to be
less important in literature, findings revealed it as a prominent parameter. Further ‘Financial’ and
‘Construction process’ perspectives are preferred more than three times of ‘Business relationship and
reputation”.

According to Table 4, “Working Capital’ is the most important criterion in ‘financial perspective’ with
0.291 performance score. ‘Quality level of past projects’ (0.296) is the most important criterion from
‘construction process perspective’. ‘Level of innovative construction concepts’ (0.486), ‘Availability
of required/ specialized professional and supervisory staff’ (0.455) and ‘Clients satisfaction on past
projects’ (0.374) have become the most important performance criteria in ‘innovation, learning and
growth’, ‘organizational management’ and °‘business relationship and reputation’ perspectives
respectively.

In financial perspective ‘Working capital’ (0.293) criterion has been preferred six times more
important than the ‘Liquidity ratio’ (0.050) criterion. Findings revealed that criteria related to the
contractors’ strength of finances such as ‘working capital’ and ‘bank overdraft limits’ have become
more prominent than others. In construction process perspective ‘Quality level of past projects’
(0.296) criterion has almost twice more important than the ‘Responsiveness for tendering’ (0.156) and
‘Value of completed projects’ (0.141) criteria. As the innovation, learning and growth perspective is
newly introduced to the contractor selection criteria, the data analysis of particular perspective
became much more paramount. It revealed that the ‘Level of innovative construction concepts’
(0.486) of a particular construction company is a better evaluation criterion with comparatively 3.5
times more important than ‘Investment on research and developments’ (0.132). Moreover, though the
‘Knowledge management capacity’ criterion is not practiced in current contractor selection
procedures, it has also been recognized as an important aspect for the success of a construction
project. In organizational management perspective ‘Availability of required/ specialized professional
and supervisory staff’ (0.455) criterion was given relatively two times more importance than
‘Availability of skilled craftsmen’ (0.225) criterion. Hence, findings indicated that there is no
considerable difference between priority levels of the last three criteria in similar perspective.
‘Number of landmark projects handled’ (0.115) and ‘Amount of financial penalties previously levied’
(0.114) in business relationship and reputation perspective have been given low preferences with
almost equal importance.

According to the overall comparison, ‘Working capital’ (8.5%) in ‘financial perspective’ and ‘Quality
level of past projects’ (8.5%) in ‘construction process perspective’ became the most important
contractor selection criteria with equal important levels.

Interestingly, findings exposed that “Working capital’ (8.5%), ‘Quality level of past projects’ (8.5%),
‘Level of innovative construction concepts’ (8.2%), ‘Availability of required/ specialized professional
and supervisory staff’ (7.3%) and ‘Bank overdraft limits’(6.8%) should be given high priority at the
contractor selection in private sector than ‘Bid amount’ (6.7%).

‘Number of years of experience in relevant field’ (1.6%), ‘Liquidity ratio’ (1.4%), ‘Importance of
company safety and the Occupational Safety and Housing Administration (OSHA) incidence rate’
(1.2%), ‘Nr. of landmark projects handled’ (1.0%) and ‘Amount of financial penalties previously
levied’ (1.0%) have obtained a low priority level in the contractor selection model.

8. CONCLUSIONS

The ever increasing need on selecting the most competent contractor have led to the use of alternative
forms of contractor evaluation procedures. The contractor evaluation is a prominent task in the
construction industry, where the project owner or consultant has to make a decision based on complex
alternatives. Selection of inappropriate contractor may lead to substandard work, delays, disputes, or
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even bankruptcy. Therefore, in order to select suitable contractor, it is necessary to apply appropriate
contractor selection methodology.

This research intended developing a contractor selection model for private sector construction projects
in Sri Lanka, which integrates the BSC concept with AHP tool and establish an overall procedure as a
universal application. The BSC that is used extensively in worldwide to monitor organization
performance against its’ strategic goals, was further extended to align the contractor selection to
project owners’ needs in the construction industry. The AHP tool was applied to quantify relative
priorities for a recommended set of BSC perspectives and contractor selection criteria based on the
intuitive judgments of the industry experts.

The survey results revealed that some of the proposed novel criteria have been obtained higher
preference than the criteria, which are used in current practice. “Innovation, learning and growth
perspective”, which is an extremely novel aspect to the industry was given a moderate priority than
existing “Organizational management” and “Business relationship and reputation” perspectives.
Criteria such as ‘Quality level of past projects’ and ‘Level of innovative construction concepts’ were
ranked on the top levels in the ranking order with remarkable relative important levels. The ‘Bid
amount’ criterion, which gives a higher priority as a traditional financial measure was ranked to the
sixth place among 24 criteria. It witnesses that the industry practitioners have prioritized modern
criteria than traditional financial measures in the contractor selection model.

The proposed BSC model for contractor selection contributed to the knowledge a sustainable and
multidimensional contractor evaluation process related to the Sri Lankan private sector construction
industry through modern performance perspectives. This research presents a robust and specific
contractor selection procedure for the construction industry in order to confront the clients’ objectives
successfully.
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ABSTRACT

In today’ changing environment, quality is the key to an organisation’s success and survival.
Many construction organisations have turn to adopt quality as a reliable management tool. With
this perspective, the research problem is articulated for this study as follows: “How does the Sri
Lankan construction contractors identify and utilize quality in their organisations”. The research
methodology adopted for this study was qualitative, within which case studies were used to
investigate the research question. The primary data collection technique used in the case studies
was semi structured interviews. Content analysis and cognitive mapping techniques were used to
analyze primary data. The study identified several causes for poor construction quality and
current practice of quality planning. The ISO 9000 quality management system is the most widely
practicing or almost only system practicing in construction organisations, as it is a mandatory
requirement acted by the ICTAD (Institute for Construction Training and Development). It was
also identified that Sri Lankan construction industry is less exposed to new quality approaches
such as total quality management, six sigma and benchmarking and etc. Several prerequisites for
successful implementation of strategic quality planning in Sri Lankan context are also proposed
including a strategic quality framework for construction organisations.

Keywords: Quality, Construction Industry, Sri Lanka, Contractors, Case studies

1. INTRODUCTION

The construction industry is now a highly dynamic sector, and its operating environment, industry
structures and product characteristics are changing at an ever increasing pace (Dansoh, 2005). With
the changing economic environment, management of construction companies and projects are looking
for emerging new management philosophies to construction. Many organisations in various industries
have turn to adopt quality as a reliable management tool in the competitive market environment and
they have achieved numerous benefits such as saving money and time through fewer defects,
achieving required level of performance of the production, less reworks and wastage, more committed
work force and management team and ultimately outstanding company image (Kumara, 1997). The
current trend in the construction industry is also now moving towards higher quality and contractors
are forced to upgrade the quality of their service (Pheng and Hong, 2005). According to Barrett
(2000), quality in construction can be considered as the satisfaction of a whole range of performance
criteria owned by an interacting host of stakeholders and mediated by a range of mechanisms running
from regulation to market forces. The aim of this research was to study how Sri Lankan construction
contractors identify and utilize quality in their organizations.

* Corresponding author: E-mail- sepani @becon.mrt.ac.lk, Tel- +94112650738, Fax- +94112650738
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2. KEY LITERATURE FINDINGS

Numerous expressions have been adopted to define quality in both the manufacturing and the
construction industry. Quality is a much more complicated term than it appears. Dictionary
definitions are usually inadequate to help a quality professional understand the concept. It seems that
quality expert like Deming, Juran, Garvin and Ishikawa defines quality in different ways. There are a
variety of perspectives that can be taken in defining quality (e.g. customer's perspective, specification-
based perspective). One of the modern definitions of quality derives from Juran's "fitness for intended
use" (Juran and Gryna, 1993); this definition basically says that quality is "meeting or exceeding
customer expectations.” Based on Garvin’s definitions Omachonu and Ross (2004) summarized
quality into five ways as transcendent, product-based, user-based, manufacturing-based and value-
based quality. Transcendent quality is universally recognisable and it is related to comparison of
features of products. Product-based quality is a precise and measurable variable attributed to the
product. User-based quality is fitness for intended use. Manufacturing-based quality is conformance
to specifications while value-based quality defined in terms of cost and prices. To ISO 9000:2000
quality is degree to which inherent characteristics fulfil requirements. The definition of quality is
developing in different approaches, from the time it emerged.

In construction industry, Battikha (2003) states that the participants in the construction industry have
become notably aware of the role of quality as an essential means to achieve client satisfaction and
gain a competitive advantage (Wah et al., 1994). However, unlike other economic sectors (especially
in manufacturing), the construction industry is characterized by activities, which are discontinuous,
dispersed, diverse and distinct in nature. Quality management in the construction setting is, therefore,
more difficult not only at the national level but also at the project level for a wide spectrum of reasons
(Pheng and Tan, 1996) such as insignificant technical growth, lack of co-operation among
professional groups, outmoded QA/QC programmes, outmoded safety programmes, and transference
of professional liability (Yasamis ef al., 2002).

Acceptable quality levels in construction have long been a problem to attain on time and within
budget in a highly dynamic, complex, and competitive environment. Therefore, quality management
is a critical component to the successful management of construction (Battikha, 2003). A study by
Rahman (1997) showed that construction industry lacks exposure to the tools and methods, which
have been applied successfully in the manufacturing industry to promote the management of quality.
Battikha (2003) showed that with inefficient or non-existent quality management procedures,
significant expenditures of time, money, and resources are wasted on construction projects. This lack
of quality due to deficient construction quality management is detected through non-conformance to
established requirements. The quality has entered to the context of construction in different
approaches such as Total Quality Management (TQM), six sigma, benchmarking and ISO 9000.
Despite the perceived importance of the topic and the widely publicized value of the quality, little is
known on how Sri Lankan Construction contractors perceive quality and approach quality in their
organisations. This research gap led to particular study and the next section set forth the research
method adopted for the empirical investigation.

3. RESEARCH METHOD

As the research problem in this study was “how Sri Lankan construction contractors identify and
utilize the quality in their organisations”, it prompted for a qualitative research study. Accordingly,
the case study method was chosen. First, a pilot study was conducted to fully develop the research
problem and questions; and, second, detailed case studies were carried out.

In the pilot study, data was collected by unstructured interviews with five key knowledgeable people
on construction quality management. They were a project manager, a quality assurance manager, a
manager on human resource and skills development and two general managers from two private
quality consultant organisations. The pilot study was focused to identify the environment related to
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the research problem in order to develop the interview guidelines and to select cases to study.
Accordingly, three large-scale contracting organisations were selected for the detailed case studies.
See Table 1 for a brief description of cases.

Table 3: Brief description about the selected cases

Project

Organisation A

Organisation B

Organisation C

Nr of years in the
field

Sixty six years

Twenty four years

Twenty eight years

Annual turnover

One billion

Seven billion

Five billion

Specialisation areas

Buildings and civil
construction.

Buildings and all civil
construction.

Buildings and civil
construction.

Nr of employees

400 staff and
labourers are on sub
contract basis

500 staff and labourers
are on sub contract
basis

400 staff and 300 direct
labourers and others are
on sub contract basis.

Nr of on going
projects

7 projects

20-35 projects

8 projects

In case studies, semi-structured interviews were used as the main method of collecting data targeting
key personnel from each construction organisations such as Quality assurance Managers, Chief
Executive Officers, General Managers and etc. See Table 2 for interview sample.

Table 2: Interview sample

Organisation Interviewees Abbreviated to
A1l — Senior manager — Technical services Senior manager
A A2 - Se‘nior Engineer — procurement and contract Senior engineer
monitoring
A3 — Quality assurance officer QAO
B1 — Deputy general manager construction DGM
B B2 — Quality assurance manager QAM
B3 — Deputy manager estimating DME
C1 — Chief executive officer CEO
C C2 — Quality assurance manager QAM
;30 j—e zltisvisional head internal and local building Divisional head
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In the data analysis process, two techniques were used to analyse data; content analysis and cognitive
mapping. Nvivo software was used for coding while manual cognitive maps ere developed to get a
holistic view of the data. The next section presents the key research findings.

4. RESEARCH FINDINGS

4.1. NATURE OF THE CONSTRUCTION QUALITY

Nature of construction quality as revealed through the case studies is discussed in this section using

the cognitive map (see Figure 1).
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Figure 1: Cognitive Map for Nature of Construction Quality
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How contractors define Construction Quality?

According to the empirical study the majority of the professionals in construction industry identify
and defined the construction quality as “complying with specifications and standards.” In other words
quality means doing the construction according to the contract documents and standards. For example,
senior engineer of organisation A said “if we are able work according to the given standards and
specifications, we believe that we have done a good quality product.” To some this is fit for purpose
that is specifications and standards.

The case study data showed that construction quality is not really meeting or exceeding customer
expectations. All organisations meticulously say it is very much difficult to satisfy the customer or
meet the customer’s expectations. For example, the senior manager of organisation A indicated “it is
very difficult to satisfy the customers or client in construction. Because most of the customers don’t
know what they really want. They don’t give the correct details to the designers and designers
designed the structure according to what he has assumed as the requirement of the client. So from the
very first day of construction the design changes and also contractors have to do what clients want
whether it produce required quality or not.” Therefore the explanation of construction quality by
satisfying customer is incompatible with construction industry due to the nature and conduct of the
parties of construction.

Apart from that, the divisional head of organisation C identified construction quality as a combination
of product quality, credibility and safety. He further elaborated that not only the product but also the
process should be a quality assured one. In summary, the case studies data showed that most
appropriate definition for construction quality is conformance to specifications and standards.

How constractors’ identify unique features of construction quality?

The empirical study identified the unique features of the construction industry in terms of inputs,
outputs, process and environment. This is illustrated in the cognitive map (see Figure 1).

The research findings reveal that inputs of the construction industry always change from project to
project or even within the project. As the quality assurance manger of organisation A described “as
the production of construction is shifting from place to place, it is difficult to keep a constant supply
of inputs.” Therefore, in construction, it is difficult to make a constant supply of inputs, specially the
skilled labour force. The quality assurance manger of organisation B stated that “construction industry
is the industry which uses many types of material and a substantial amount of energy.” Industries like
manufacturing use the same material, equipments and same labour force for their production for a
long period of time.

The process of construction quality also reveals unique features. Chief executive officer of
organisation C explained, ‘“Manufacturing industry have a line, standard and constant production
process but construction have a project type production process.” Most of the interviews disclosed
that in construction, they cannot have a line, standard process due to its changing nature of
environment and inputs. Further, they agreed that it is difficult to maintain a single quality planning
and controlling system, as the process of construction is constantly changing.

The environment is another element discussed. The environment of the construction is full with
uncertainties and unpredictable conditions. As the QAM of organisation B stated “the environment of
the construction is not as comfortable as manufacturing industry.” Most of the interviews also agreed
to this and they further explained that it is difficult to have the same quality procedure over different
types of projects, which are placed under different environment conditions.

Finally, the unique features in output stage of construction quality were discussed. Majority of the
interviews explained that output of the construction is unique and it is catering to specific
requirements. As senior manager- technical services of organisation C emphasised “there is no return
and rejection in construction”. He further explained that in construction the product is sold before it is
produced and the production have a specific time period to finish.
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In summary, all of the interviewees agreed that it is unfair to compare the quality of construction with
other industries, since the inputs, process, environment and output are changing in an extraordinarily
manner. The CEO of organisation C emphasized “quality procedures can be easily applied in the
manufacturing and, therefore, they can have a better quality control over construction, but cannot
underestimate the quality of the construction, since it conducts in extremely different environment.”
As a summary most of the interviews agreed that quality in construction has unique features, and it is
not easy to maintain a good quality management while facing to various conditions and uncertainties.

4.2. FACTORS AFFECTING THE CONSTRUCTION QUALITY

The reasons for quality failures in construction are discussed in this section. The cognitive map (see
Figure 2) shows causes for construction quality in a more graphical manner.

The majority of interviewees, except three, expressed that the construction industry is not having poor
quality as highlighted in the literature and many construction firms have developed their quality
systems better than many companies in different industries.

This is indicated by the statement of senior engineer of organisation A, “According to my view
quality in construction is better than quality in some other sectors. In construction, we check the
quality of the product at one stage and if there are defects we rectify them and go to the next stage.
Not like other productions we can identify and rectify the defects throughout the construction period
and even in the defect liability period. So when we handover the project to the customer less number
of defects is there, and any time in construction the customer can show any work which is not up to
the quality. Such things cannot be done in a manufacturing industry. For example, we only get to
know whether the colour is washing out or not only after buying a dress and washing it once. There is
no opportunity for the client to recover defects and reproduce it. So I think construction industry
cannot be considered as an industry with poor quality.” Even though all interviewees were satisfied
with their quality of work, there were some circumstances, which ended up with poor quality of
construction due to several reasons. They emphasised that these problems exist, especially with the
small contractors who have lack of quality management.

The most common reason revealed through the study is the absence of a quality-oriented vision. The
DGM of organisation B indicated that most of the small contractors do not have a quality-centred
vision. For example, he explained that, “When the vision becomes maximizing profit, quality will fail
without a doubt. Sometimes some contractors bid very low prices for a project, just to get the project.
So then to get profit they cut the quality of the work.” This absence of quality vision in effect
generates lack of support from employees and management, which lead to create inefficient quality
system in the organisation. As per the opinion of the QAM of organisation C, the absence of quality
vision is a barrier to cultivate corporate quality culture within the organisation.

Another important factor, which affects construction quality, is the shortage of skilled labourers.
According to QAM of origination A, “There is a huge shortage of skilled labourers in the industry.
Because the construction industry largely depends on informal labourers who come from different
other industries, they are not trained up to the required level.” Another reason disclosed through the
case studies for shortage of skilled labourers was inefficient wages, welfare facilities and lack of
assurance on the employment.
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Most of the interviewees agreed that they do not have a proper system to maintain the standards of
material, labour, plant and equipments in Sri Lanka. This is indicated through the explanation of
senior manager of organisation A, “The major reason is there are no standards in the country for
material, labour and plant. Any material can be sold in the market. The authorities or institutions are
corrupted that they certify any sort of material, even though they are not complied with the standards
to be fulfilled. Then the workers who come with certain certifications from different institutions in the
country do not have the required skills up to the standard. If we only give the quality inputs, the
output is going to be a quality one. So when the inputs of the construction are not in good quality, the
final outputs will end up with poor quality.” This factor was strongly emphasized by most of the
interviewees and they suggested all these certification bodies have to be more effective and
trustworthy on their duties.

The empirical study disclosed some other causes for poor quality in construction such as insignificant
technical growth, lack of co-operation among professional groups, out mode QA/QC programmes,
lack of supervision and unrealistic time targets. Other causes recognised through the case studies are
poor co-ordination between contractors and subcontractors, disregarding the buildability by the
designers, standards and specifications which are unsuitable and unavailable in Sri Lanka and poor
legislation. This is mainly due to the malpractices of consultants, since most of specifications are
copied from foreign documents and they are not fitting with the Sri Lankan context.

Most of the interviewees did not accept ‘discrepancies between drawings and specifications’ and
‘attention on cost and time rather than quality’ as causes for poor quality in construction. The
divisional head of organisation C explained that these obstacles can be overcome and cannot be
excused for any quality failures occurred due to these reasons. This was further enhanced by the
senior manager of organisation A, “if there are discrepancies between drawings and specifications, the
contractor can discuss with the consultant and resolve the problems.” The senior engineer of
organisation A explained, “The more attention on cost and time rather than quality cannot be a reason
for failure of quality in construction. Since quality cannot be sacrificed due to time or cost. But
sometimes to achieve quality, time delays and cost increases can happen.” There were some other
causes, which were very specific to construction industry in Sri Lanka. One of these is that client
generally selects lowest tender without considering the quality. So contractors tend to do the work at
the lowest quality to get more profit. Another is, in Sri Lanka all these quality considerations are
Colombo-centered. Constructions that are in areas away from Colombo, quality is not taken as an
important factor. Therefore after considering all these reasons, it is evident that although contractors
satisfy with their construction work, there are still several causes, which make it difficult for
contractors to achieve good quality construction.

4.3. APPLICATION OF DIFFERENT QUALITY APPROACHES IN CONSTRUCTION

Different Quality Approaches used by Sri Lankan construction contractors are discussed in this
section. Majority of the case study participants agreed that the construction industry is aware on new
quality management (QM) concepts. This is ensured by the explanation of deputy manager estimating
of organisation C “we are aware on the new QM concepts and some are suitable and some are not”
and DGM of organisation B also agreed that “construction industry is aware on new approaches of
quality up to some extent.” Senior engineer of organisation A stated that “construction industry is
aware on these concepts and we hardly use any of them.” Therefore according to majority of the
interviewees, there are limitations or barriers to the application of new QM concepts in construction
industry.

According to the case studies, none of the organisations were able to reach up to total quality
management. As per the opinion of the senior manager of the organisation A, “Most of the people do
not understand why TQM cannot be directly applied to the construction industry. When we take
construction there are so many unpredictable issues. From project to project, parties who involves
such as client, consultant, suppliers, subcontractors, labourers, materials, method of construction and
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climate differ. Also from project to project, the local authorities, rules and regulations are varying.
Therefore the environment behind the construction is not constant, it is changing every moment. So it
is very difficult to achieve total quality management when an organisation is depending on so many
parties and conditions which are varying continuously.” Therefore the concept of total quality
management is still a new approach to Sri Lankan construction sector.

Most of the interviewees believed that quality concept six sigma is not applicable to the construction
industry. This was indicated by the statement of DGM of organisation B, “According to my view, six
sigma is not applicable to the construction industry, since it is very hard to achieve zero defects in
construction industry due to its changing environment. I think it is good for production or
manufacturing industry which has a large number of products and a fairly constant environment.”

The organisation A has implemented the concept of Kaizen in their organisation. But unfortunately
due to various reasons they fail to maintain it. All of the organisations have implemented concept of
5S. According empirical study, a significant factor which was expressed by most of the interviewees
is, that these new quality approaches need to be changed according to the nature of the construction,
as most of these concepts are developed to improve the quality of the manufacturing industry. For
example the QAM of the organisation C indicated that “These new quality approaches are developed
based on the manufacturing industry which has totally different characteristics compared to
construction. Therefore, before we are going to apply those new concepts we have to adopt them
according to the environment of the construction sector.” He further indicated that these quality
approaches are still new to the Sri Lankan construction industry. This was approved by the DME of
organisation B. According to him, “We believe sticking to the basic is the main thing. These new
approaches can be applied in construction, but before that we have to develop the background for it.
When you know basics only, you can reach high techniques. But in construction, we are still learning
the basics in quality management.” Therefore, as a summary, most of the interviewees agreed that
although construction organisations are aware on these new concepts, they have still not developed
their knowledge and resources to implement such concepts in their organisations.

The case studies data showed that all organisations are following ISO 9000 quality management
system. Some reasons for this popularity of ISO 9000 quality management in construction sector were
identified through case study data. For example, main reason for following ISO 9000 is the regulation
made by ICTAD (Institute for Construction Training and Development). Having an ISO 9000
certification is a mandatory requirement for grade M1 contractors as categorised by ICTAD. As the
senior engineer of organisation A explained “A major advantage is we can easily adopt ISO 9000
quality management system according to our requirements. It is more flexible than other quality
management systems. In ISO 9000 the main principal is, we write what we do and we do what is
written. Therefore it is easy to control the system from top to bottom.” This is further enhanced by the
statement of CEO of organisation C, “it gives a broader picture. When we take six sigma, it is focused
on productivity improvement. But in ISO it does not look at the quality of output, it improves the
process of the quality management. When you improve the process it automatically improves the
quality of the output.” Apart from these reasons the majority of interviewees agreed that there is a
good reputation built around the ISO 9000 certification among the society. Therefore, most of the
clients are now willing to award the contract to the contractors who have the ISO 9000 certification.
In general, the above factors are the reasons for the high popularity of ISO 9000 quality management
system among most of the contractors in Sri Lanka. The next section offers conclusions of this study.

5. CONCLUSIONS

The prime aim of this study was to explore how the Sri Lankan construction contractors identify and
utilize the quality in their organisations. The study was carried out using three case studies of main
contractors in Sri Lanka.

68



International Research Conference on Sustainability in Built Environment

The results indicated unique nature of the construction quality. The construction industry is
characterized by activities, which are discontinuous, dispersed, diverse and distinct in nature, which
make it difficult to achieve good quality in construction. Hence, most appropriate construction quality
definition revealed from the findings is ‘complying with specifications and standards’. Findings also
indicate that quality cannot be defined as ‘satisfying customers’ as it is not fitting with the
environment of the construction.

Case study findings disclosed several causes for poor quality in construction. Major reason of this is
the absence of quality-centred vision and the absence of corporate quality culture. This issue can
hinder the development of Sri Lankan construction industry. Therefore, it is advisable to develop
quality culture within the organisation, and the commitment of the top management is essential to
such implementations. Besides, top managers need to ensure that quality initiatives are understood at
all key levels of the organisation. The shortage of skilled labourers is another reason for poor quality
as revealed through the findings. Thus, it is recommended to establish new training institutions and
improve the conduct of these institutions and organisations. It is advisable to assist to improve the
living conditions of labourers, in order to minimise the skilled labour turn over in the construction
industry. Similarly, in order to improve the quality of materials use in construction, the standards and
regulations that govern the process of material certification need to be stronger and more effective.
The policy makers like Sri Lanka Standards, ICTAD should provide more proactive roles to mitigate
malpractices in the industry to achieve better quality construction. According to the disclosed results,
the quality of the construction is also influenced by the misconduct of clients and mal practices of
consultants. Therefore, it is advisable for the clients to have a clear picture about their requirements
before starting a project to minimise the conflicts, which occurr due to the changes in the scope of the
work. It is also recommended to consultants, to be more observant in drawings and specifications.

It was also revealed that Sri Lankan construction industry is less exposed to the new quality
approaches such as TQM, six sigma, benchmarking and etc. The ISO 9000 quality management
system is the most widely practicing or almost only system that is practicing in construction
organisations as it is a mandatory requirement acted by the ICTAD.

Followings can be recommended as implications for the construction industry from this study. Since,
this study focused on quality related issues, all these implications were highlighted on construction
quality improvements. The research findings revealed that Sri Lankan contractors were less exposure
to the new quality approaches such as TQM, six sigma, benchmarking and etc. In addition, the quality
improvements were only restricted to fulfil the ISO standards. Due to this, Sri Lankan industry fails to
compete with foreign construction organisations, which have accomplished with new theories,
knowledge and practices. Thus, innovation of new quality approaches is a necessity in the context of
Sri Lankan construction industry. Therefore it is important to conduct training programmes,
workshops to improve the knowledge of the employees. The training and development institutes such
as ICTAD have an important role in promoting such approaches.
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ABSTRACT

Construction procurement selection has been a major research area in recent past. Lots of
researches have considered procurement selection by considering the overall construction
industry as a one unit. Almost all the previous studies have identified the factors affecting
procurement selection but a client wise consideration has not been carried out (Public sector vs.
Private sector). Eg: Love et al., (1996), Masterman, (1992), NEDO et al., (1985), Luu et al.,
(2003), Chan et al., (2001). Since public sector and private sector play equally important roles in
the construction industry, factors affecting procurement selection should be separately identified
for each sector. Major reason for that is, although there are lots of procurement selection
parameters have been identified, the importance level of those factors to the public sector selection
may differ from private sector selection. That importance level can be very vital in selecting
different types of procurement. Three rounds of Delphi surveys were conducted, to extract a set of
exclusive factors and their levels of influence on public sector and private sector and to identify
the suitability of available construction procurement options for each sector, with participation of
a panel of experts who are engaged in procurement selection in the construction industry.

Keywords: Construction procurement, Factors affecting, Selection criteria, Public sector, Private
sector

1. INTRODUCTION

Procurement system is a key means through which objectives of the project are achieved. It is claimed
that the correct choice of a building delivery method will lead to the success of a building project
(Chan, 2001). Hence selecting an appropriate procurement system is an essential step in any
construction project process. If a client makes a wrong choice, the penalty may be time and cost
overrun and general dissatisfaction.

Basically clients in construction industry can be divided into two types. There are the public clients
and private clients. The public clients consist of government-funded development agencies and local
authorities. The private clients consist of property developers, owner-occupiers and investors (Hashim
et al., 2006). In Sri Lanka also, public sector and private sector plays equally major roles in
construction industry.

Masterman (1992) pointed out that; the selection of a procurement system for a project is largely
depends on the objectives of the client and according to Hashim et al. (2006), both public and private
clients have some common project objectives, but the prioritization of them is different from a public
client to a private client. Therefore there is a necessity of separate investigation on public sector
procurement selection and private sector procurement selection. Thus this paper presents procurement
selection criteria of both public and private sectors and the different between two sectors.

* Corresponding author: E-mail-erangaqs @ gmail.com, Tel-+94774473955
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2. CONSTRUCTION PROCUREMENT SELECTION

Selection of procurement system is influenced by Client requirements and characteristics (Moshini,
1993; Masterman and Gameson; 1994, Molenaar, 1999), Project requirements (Gordon, 1994;
Ambrose and Tucker, 1999; Rowlinson, 1999) and External environment (Walker, 1989; Hughes,
1989; Sheath et al, 1994, Alhazmi and McCaffer, 2000; Kumaraswamy and Dissanayake, 2001) (Luu
et al., 2003).

A list of predominant procurement selection parameters have been identified by the Luu et al. (2003,
p-211) under the categories of client characteristics and objectives, Project characteristics and external
environment. Through evaluation of large number of researches following factors were identified as

most discussed construction procurement selection parameters.

Cost Certainty

Price Competition

Financial Risk

Tendering Cost

The Early Start of Project
Tendering and Evaluation Time
Planning and Designing Time
Construction Time

Speed of Construction
Functionality of the Product
Aesthetic Appearance of the Building
Complexity

Degree of Flexibility
Familiarity (Client awareness)
Accountability and Transparency
Allocation of Responsibilities
Disputes and Arbitration

Type of the Project

Size of the Project

Project Cost

Degree of Flexibility

Degree of Complexity

Time Constraints

Payment method of the Project
Integration of Design and Construction
Project Funding Method

Site Risk Factors

Construction Method

Market Condition

Technology Feasibility

Regulatory Feasibility

Material Availability

Availability of Experienced Contractor
Weather Conditions / Natural Disasters
Objection from neighbour / Public
Political Constraints

Cultural Differences

Education of Builders

Finance for the project

Information Technology

Institutional Bodies

Industrial Actions

3. PUBLIC SECTOR AND PRIVATE SECTOR AS MAJOR CLIENTS IN SRI LANKA

Basically clients in construction industry can be divided into two types. There are the public clients
(Government) and private clients. The public clients consist of government-funded development
agencies and local authorities. The private clients consist of property developers, owner-occupiers and
investors (Hashim et al., 2006).

The Government is an important participant in the construction industry of every country playing the
role of a major client (Ofori, 1996). Alhazmi and McCaffer, (2000) and many other researchers
(Mustapha et al., 1994; Mcdermott, 1999; Ofori, 1996) have stated that changes in state regulations
and policies have made an impact on the procurement trend. Further, some governments directly
influence the project procurement through their policies. Government being a major client creates an
impact on the construction market, thus indirectly regulating the project procurement practice in a
country. In Sri Lanka also, public sector and private sector plays equally major roles in construction
industry.
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4. PUBLIC SECTOR AND PRIVATE SECTOR PROCUREMENT SELECTION

The study of Love er al. (1998) identified nine Client’s priority variables (Client’s requirements)
which highly impacts to the construction procurement selection. Hashim et al. (2006) has conducted a
research to identify how some of these factors (excluding Flexibility and Disputes) influence in
construction procurement selection in public and private projects separately, according to the context
of Malaysia. This research has taken into account only the Client’s requirements and also limited
number of client’s requirements have been discussed. Findings of that research as follows,

4.1. TIME

To the public clients, time is not the most important factor for them. This is because their main
objective is towards public accountability. As for the private clients, their most important criteria are
completion on time. This means that need a procurement method that involves a comprehensive
planning at the beginning of the construction period in order to achieve the specified completion time
(Hashim et al., 2006).

4.2. ALLOCATION OF RESPONSIBILITIES

For public clients, the responsibility criterion is less important in the selection of procurement
method. The main reason could be that the public clients will have to conform to the needs of the
publicly funded bodies to choose the lowest price for the project, as well a satisfying public
accountability. As for the private sector, responsibility criterion is important as they focus more on
criteria such as time frame and price certainty (Hashim et al., 2006).

4.3. PRICE CERTAINTY

Public clients consider price certainty as less importance as they focus more on the functionality of
the work done. Private clients rated it as important since they can control their financial budget by
getting the certainty in price (Hashim ez al., 20006).

4.4. QUALITY LEVEL

Comparing between the public and private client, the public client emphasize on the quality factor
more than the private clients in selecting procurement methods. This is mainly because the projects
are funded by the government and the functionality of the completed projects is more important to the
client (Hashim et al., 2006).

4.5. COMPLEXITY

In complex projects, there will be higher levels of nomination because of the need to harness the
design skills of specialist trade contractors. Therefore, the more complex a project, the more
favourable it is to the private clients rather than to the public clients. It is because public clients will
emphasize the functionality of the project rather than the prestigious project. Private clients will
demand for higher complexity of project because their priority is mainly on the prestige value of the
project (Hashim et al., 2006).

4.6. RISK ALLOCATION / AVOIDANCE

Public clients consider risk avoidance as mediocre and the least important requirement for them. This
may be due to public clients involving central and local government whereby construction
expenditures represent a small proportion of their annual turnover. Meanwhile, private clients
consider risk avoidance as an importance factor towards their project success (Hashim et al., 2006).
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4.7. PRICE COMPETITION

Competition is important to the public clients because of public accountability, often require them to
obtain competitive tenders and also mainly due to their focus on obtaining the lowest price for a
project. Meanwhile, private clients mostly require competition for obvious commercial reasons
(Hashim et al., 2006).

5. METHODOLOGY: THE DELPHI TECHNIQUE

The Delphi technique is being increasingly used in many complex areas in which a consensus is to be
reached. Moreover, the Delphi method is a highly formalized method of communication that is
designed to extract the maximum amount of unbiased information from a panel of experts (Chan et
al., 2001).

This is done by giving individuals in the group a series of questionnaires (or interviews) that reiterate
the same questions while providing group feedback from previous rounds Delphi experiments tend to
produce convergence of opinion — not just toward the mean but toward the true value (Helmer, 1983
cited Gamage, 2005). In a Delphi study, the participants do not interact with one another, their
responses are anonymous, the group results are given in terms of means, medians, or standard
deviations, and participants are given the opportunity to reconsider their response after receiving the
group feedback.

5.1. SELECTION OF THE EXPERT PANEL

The success of Delphi method depends principally on the careful selection of the panel. A group of
experts has been selected to provide opinions on the suitability of a certain procurement path for a
given criterion. Since the information solicited requires in-depth knowledge and sound experience
about the various procurement options, a purposive approach is adopted to select this focused group
of experts (Chan et al., 2001). Following criteria is used to correctly identify eligible participants for
the Delphi surveys.

1. Experts to have extensive working experience in the construction industry.
2. Experts to be currently or recently directly involved in the construction management
3. Experts to have a detailed knowledge of all the procurement options.

The panel size of seventeen fits within the guidelines recommended for Delphi studies. Helmer and
Dalkey used a panel of seven experts in their original Delphi experiment in 1953 (Helmer, 1983 cited
Gamage, 2005). Chan et al. (2001) suggests a panel size of anywhere from 10 to 50 participants.

6. DELPHI ROUND ONE - IDENTIFICATION OF PROCUREMENT SELECTION PARAMETERS
6.1. FORMAT

This first round comprises of questionnaire including identified some of the selection criteria from the
previous research studies and literature. The panel is asked to provide the major criteria in the
selection of a procurement system for a construction project in Sri Lankan construction industry
separately for public and private projects and to assess the suitability of given factors for each sector
separately. First round of questionnaires were issued with the findings of the factors, which influences
the selection of the procurement system, from the literature. This was done to eliminate the time
constraints.
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6.2. RESULTS AND ANALYSIS

According to the result of the Delphi round one Familiarity of the client on the procurement
system and Market competitiveness/Economic condition, were considered as important only in
private sector procurement selection by more than 50% of the respondents, and Project Funding
Method was considered as important only in public sector procurement selection by more than 50%
of the respondents.

All the other factors were identified as important in both public and private sector procurement
selection. These analyzed factors were used for the second round of Delphi, which is conducted to
further refine the importance of identified factors affecting procurement selection.

7. DELPHI ROUND TWO - REFINING THE IDENTIFIED FACTORS
7.1. FORMAT

In this Questionnaire the experts are asked to reconsider the factors which had been identified and
analyzed from the round one Delphi survey. Same time experts have been asked to indicate the
relative importance of those factors using a simple 3 — level scale: very important, important and not
important. Weights for the scale as follows,

Very important - 3
Important - 2 (Neutral point)
Not important - 1

7.2. RESULTS AND ANALYSIS

All together there were 30 respondents. Factors which obtained a Percentage value of less than 50%
were disregarded and the factors which obtained a Percentage value of more than 50% were
considered for the analysis of the round two.

Therefore for the factors Industrial Actions, Objection from neighbour/Public, Weather
Conditions/Natural Disasters were disregarded for both sectors while Integration of Design and
Construction was excluded from public sector procurement selection and Payment method of the
Project was excluded from private sector procurement selection.

7.3. METHOD OF ANALYSIS OF DELPHI ROUND TWO

= A mean weighted rating is computed to deliver an indication of the importance of the factor.

= The severity index computation is used to rank the factors according to their significance in
affecting procurement system selection

= Coefficient of Variation (COV) expresses the standard deviation as a percentage of the mean and
it is useful to compare relative variability of different responses.

7.4. ANALYSIS OF PUBLIC SECTOR PROCUREMENT SELECTION PARAMETERS

All together 28 factors were considered for the analysis in public sector procurement selection. Out of
those 16 factors are assigned mean ratings of higher than the neutral point 2, and each of them
maintained a Severity Index more than 65%. Remaining 12 factors have gain mean rating less than 2.
Among those factors 8 of them recorded Severity Index 60% to 65% and remaining factors scored
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50% to 60% of severity index (Table 1). This indicates that among the identified factors 16 factors are
seen by panel of experts as highly important in public sector procurement selection.

Statistical result obtained through coefficients of variations is a good indication of the agreement
between responses of the experts. Low Coefficient of variations indicates higher level of agreement
between respondents.

Among the above identified 16 factors 5 factors have coefficient of variations below 20% and
remaining 11 factors ranging between 20%-35%. These are comparatively lower coefficient of
variations; hence indicate higher agreement between experts. Other 12 factors have obtained
coefficient of variations ranging between 35%-45%, relatively higher coefficients of variations, but
still represent satisfied level of agreement between respondents (Table 1).

Table 1: Significance of Factors Influencing Public Sector Procurement Selection

Public Sector
Criteria
Mean Severity
Weight Index S.D C.0.V% | Rank
Cost Certainty 2.57 85.67 0.496 19.28 6
Price Competition 2.77 92.33 0.423 15.27 3
Financial Risk 2.30 76.67 0.586 25.48 9
Tendering Cost 1.63 54.33 0.605 37.09 27
The Early Start of Project 1.60 53.33 0.611 38.19 28
Construction Time (Speed of Construction) 1.93 64.33 0.814 42.16 18
Quality of the Product/Functionality 2.80 93.33 0.400 14.29 2
Degree of Flexibility 1.87 62.33 0.701 37.47 20
Accountability and Transparency 2.90 96.67 0.300 10.34 1
Allocation of Responsibilities 2.23 74.33 0.616 27.60 10
Disputes and Arbitration 1.80 60.00 0.748 41.57 22
Type of the Project 2.13 71.00 0.725 34.04 12
Complexity of Project 1.67 55.67 0.691 41.38 26
Payment method of the Project 2.60 86.67 0.611 23.50 5
Project Cost 1.97 65.67 0.684 34.71 17
Degree of Flexibility of the Project 2.00 66.67 0.775 38.73 16
Construction Method 1.77 59.00 0.761 42.99 23
Time Constraints 2.03 67.67 0.513 25.29 15
Availability of IT Knowledge 1.70 56.67 0.651 38.27 25
Technology Feasibility 1.73 57.67 0.748 43.27 24
Regulatory Feasibility 247 82.33 0.664 26.88 7
Material Availability 1.83 61.00 0.618 33.79 21
Availability of Experienced Contractor 1.90 63.33 0.764 40.20 19
Cultural Differences 2.10 70.00 0.671 31.94 13
Education of Builders 2.07 69.00 0.606 29.26 14
Institutional Bodies 2.20 73.33 0.653 29.69 11
Political Constraints 2.33 77.67 0.517 22.20 8
Finance for the Project 2.63 87.67 0.482 18.32 4

|:| Less Significance of Factors Influencing Public Sector Procurement Selection
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7.5. ANALYSIS OF PRIVATE SECTOR PROCUREMENT SELECTION PARAMETERS

In the private sector procurement selection there were 29 factors were considered. Among those 25
factors are assigned mean ratings of higher than the neutral point 2, and each of them maintained a
Severity Index more than 65%. Other 5 factors have gain mean rating less than 2 and Severity Index
of 60% to 65% (Table 2). According to the results there are 25 factors which are highly important in
selecting a procurement system for a private project.

Coefficient of variations of 10 factors among above mentioned 25 factors are below 20 % and other
15 factors are between 20%-30%, which are comparatively very low. Rest of them are having a
Coefficient of variations between 30%-45%, relatively higher coefficients of variations, but still
represents satisfied level of agreement (Table 2).

Table 2: Significance of Factors Influencing Private Sector Procurement Selection

Criteria Private Sector
M.W. S.L S.D C.O.V%| Rank
Cost Certainty 2.93 97.67 0.249 8.51 1
Price Competition 2.63 87.67 0.482 18.32 7
Financial Risk 2.77 92.33 0.423 15.27 3
Tendering Cost 2.00 66.67 0.707 35.36 25
The Early Start of Project 2.57 85.67 0.496 19.28 9
Construction Time (Speed of Construction) 2.50 83.33 0.563 22.51 11
Quality of the Product/Functionality 2.37 79.00 0.454 19.16 14
Integration of Design and Construction 2.33 77.67 0.650 27.89 16
Degree of Flexibility 2.40 80.00 0.663 27.64 13
Accountability and Transparency 2.10 70.00 0.681 3241 23
Allocation of Responsibilities 2.70 90.00 0.458 16.97 5
Disputes and Arbitration 2.27 75.67 0.717 31.57 18
Type of the Project 2.53 84.33 0.562 22.20 10
Complexity of Project 2.60 86.67 0.490 18.84 8
Project Cost 2.67 89.00 0.471 17.66 6
Degree of Flexibility of the Project 2.33 77.67 0.707 30.36 15
Construction Method 1.97 65.67 0.793 40.23 26
Time Constraints 2.73 91.00 0.442 16.20 4
Availability of IT Knowledge 1.90 63.33 0.781 41.11 27
Technology Feasibility 2.17 72.33 0.637 29.35 21
Regulatory Feasibility 2.07 69.00 0.651 31.47 24
Material Availability 2.20 73.33 0.600 27.27 20
Availability of Experienced Contractor 2.30 76.67 0.700 30.43 17
Cultural Differences 2.13 71.00 0.670 31.46 22
Education of Builders 2.73 91.00 0.771 28.25 19
Institutional Bodies 1.87 62.33 0.618 33.06 28
Political Constraints 1.80 60.00 0.748 41.57 29
Market Competitiveness 2.80 93.33 0.400 14.29 2
Familiarity of Client 247 82.33 0.618 25.03 12
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7.6. COMPARISON OF RANKINGS OF PROCUREMENT SELECTION PARAMETERS

Table 3: Difference in Public Sector and Private Sector Procurement Selection

Criteria Rank Difference
Private Sector| Public Sector | in Ranking
Cost Certainty / Completion within the Budget 1 6 5
Price Competition 7 3 4
Financial Risk 3 9 6
Tendering Cost 25 27 2
The Early Start of Project 9 28 19
Construction Time (Speed of Construction) 11 18 7
Quality of the Product/Functionality 14 2 12
Integration of Design and Construction 16 29 13
Degree of Flexibility 13 20 7
Accountability and Transparency 23 1 22
Allocation of Responsibilities 5 10 5
Disputes and Arbitration 18 22 4
Type of the Project 10 12 2
Complexity of Project 8 26 18
Payment method of the Project 30 5 25
Project Cost 6 17 11
Degree of Flexibility of the Project 15 16 1
Construction Method 26 23 3
Time Constraints 4 15 11
Availability of IT Knowledge 27 25 2
Technology Feasibility 21 24 3
Regulatory Feasibility 24 7 17
Material Availability 20 21 1
Availability of Experienced Contractor 17 19 2
Cultural Differences 22 13 9
Education of Builders 19 14 5
Institutional Bodies 28 11 17
Political Constraints 29 8 21
Finance for the Project 31 4 27
Market Competitiveness 2 31 28
Familiarity of Client 12 30 18

I:I Factors which are having highest difference in rankings
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7.7. TEST STATISTICS TO TEST RANK CORRELATION COEFFICIENT

n
6 Z d i2 I - Rank correlation coefficient
r.o=1-— i=1 d - Difference between rankings
$ n(n 2 _ 1) n - Number of factors
p - Standard symbol of correlation coefficient
t n-2 Distributed “t” with “n-2” degree of freedom

Null Hypothesis

=1 —F—
cal K )
I-r,

H, : p =0 (There is no correlation between rankings)

Alternative Hypothesis H; : p #0 (There is a correlation between rankings)

“t” value was calculated using the SPSS computer package and the result of the test hypothesis as

follows,

a/2=0.025

i
i
i
i
i
0 1.108 2.045

Figure 1: "T" Distribution of the Test Statistics

Decision Rule
Decision

Conclusion

Therefore to a 95% confidence interval it can be stated that the ranking of the significance factors
affecting construction procurement selection in public sector vs. private sector is different. So,
Procurement selection criteria of public sector are different from private sector.

Reject Hy if Tey > 2.045 or Ty < -2.045
There is no enough evidence to reject Hy

The null hypothesis is accepted. According to that there is no relationship
between the rankings.

8. DELPHI ROUND THREE - SUITABILITY OF PROCUREMENT SYSTEMS FOR PUBLIC SECTOR AND

PRIVATE SECTOR

8.1. FORMAT

In the third round of Delphi technique, experts were asked to enter a utility factor for 10 major factors
which are affecting procurement selection in each sector against each procurement system, by
considering the suitability of each criterion for each procurement system. Purpose of this round was
to find the most suitable procurement system to achieve the major requirements of procurement
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selection. Coefficient of Concordance (W) was calculated to obtain a measure of consistency for the
data set.

8.2. RESULTS AND ANALYSIS

In the Delphi round three, consistency among the respondents is at a higher level, due to the fact that
for almost all the factors coefficient of concordance is around 0.5 or above 0.5. Experts have had
some difficulties only in assessing Allocation of responsibilities, project cost and financial risk and it
is reflected by the “W” value of 0.4. But for all the factors level of significance is far below than 0.05
and coefficient of concordance is higher than 0.33, therefore it can be stated that data are reasonably
consistent. Summarized results of round three are shown in table 4 and table 5.
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Table 4: Utility Factors for Procurement systems in Public Sector Procurement Selection

E Selection Factors Separated Integrated Mgt?fzzlgnt nggggfeﬁe Significance

a Public Sector M.P L.S P.C D.B P.D TK CM M.C (W) (0‘)
1 | Accountability & Transparency 94.13 | 79.30 | 89.57| 61.17 | 60.52 | 54.09 76.98 74.13 0.5661 0.0000
2 | Functionality of the product 85.61 | 76.17| 69.00| 69.78| 66.57 | 59.70 88.35 88.35 0.4024 0.0000
3 | Price Competition 9326 | 82.83 | 69.57 | 64.57| 62.35| 51.74 64.13 59.57 0.5931 0.0000
4 | Finance for the Project 79.80 | 74.35 | 76.00 | 70.52 | 66.45 | 48.30 66.55 67.25 0.3225 0.0000
5 | Payment method of the Project 78.50 | 77.22 | 78.00 | 72.22 | 69.43 | 51.30 69.83 69.57 0.2978 0.0000
6 | Cost Certainty 66.41 | 9543 | 4370 | 82.83| 76.71 | 86.96 60.43 58.57 0.6229 0.0000
7 | Regulatory Feasibility 69.60 | 55.60 | 53.08| 61.20| 61.40| 63.60 69.00 66.00 0.4879 0.0000
8 | Political Feasibility 68.60 | 5560 | 63.08| 61.20| 61.40 | 63.60 66.00 66.00 0.4879 0.0000
9 | Financial Risk 66.83 | 8274 | 59.06 | 77.83| 69.57| 81.43 61.09 63.48 0.3855 0.0008
10 | Allocation of Responsibilities 67.87 | 70.13 | 6043 | 72.09| 6739| 74.35 70.57 69.74 0.3368 0.0009

MP - Measure and Pay, LS - Lump Sum, PC - Prime Cost, D&B - Design and Build, TK - Turn Key, MC - Management Contracting, CM - Construction Management
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Table 5: Utility Factors for Procurement systems in Private Sector Procurement Selection

Management
Separated Integrated . Concordance
= . Oriented . Significance
s Selection Factors Coefficient @
=
Private Sector M.P L.S P.C D.B P.D TK CM M.C (W)
1 | Cost Certainty 66.41 | 9543 | 4370 | 8283 | 76.71 | 86.96 | 60.43 58.57 0.6229 0.0000
2 | Market Competitiveness 87.61 | 77.17| 69.00| 67.78 | 64.57 | 59.70 88.35 88.35 0.5024 0.0000
3 | Financial Risk 66.83 | 8274 | 59.06 | 77.83 | 69.57| 81.43 61.09 63.48 0.3855 0.0008
4 | Time Constraints 5883 | 60.00 | 65.00| 86.17| 84.30| 88.13 63.09 63.50 0.4548 0.0000
5 | Allocation of Responsibilities 67.87 | 70.13 | 6043 | 72.09| 67.39| 74.35 70.57 69.74 0.3368 0.0009
6 | Project Cost 63.04 | 90.13 | 59.57 | 78.04| 71.76 | 82.78 63.26 59.78 0.3827 0.0006
7 | Price Competition 9326 | 8283 | 69.57 | 6457 | 6235| 51.74| 64.13 59.57 0.5931 0.0000
8 | Complexity of Project 66.47 | 55.87| 61.83| 67.00| 63.04 | 50.60 81.35 78.04 0.3992 0.0004
9 | Familiarity of Client 97.83 | 90.00 | 73.17 | 72.61| 57.61| 59.13 43.04 42.09 0.7397 0.0000
10 | Type of the Project 7590 | 6630 | 65.65| 7283 | 6391 | 5870 | 76.26 75.39 0.4961 0.0000

MP - Measure and Pay, LS - Lump Sum, PC - Prime Cost, D&B - Design and Build, TK - Turn Key, MC - Management Contracting, CM - Construction Management
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According to the results of the round four, for the public sector, measure and pay procurement system
is the most suitable one to achieve its major requirements and for the private sector there are several
procurement systems which can be used in achieving its major requirements.

9. CONCLUSION

Construction procurement selection has been one of the major research areas in current practice. The
reason is that, in almost all the countries construction industry is a major industry which seriously
affects to the countries’ economy and wrong selection of construction procurement approach usually
leads to a project failure. Basically clients in construction industry can be divided into two types.
There are the public clients and private clients. For both clients it is very important to select the most
suitable procurement system for their projects.

This study attempts to address the problem of construction procurement selection in both public
sector and private sector. The attempts were made to identify and analyze the factors which are highly
influencing in the selection of a procurement system in public sector projects as well as in private
sector projects and to identify the difference in procurement selection criteria of public sector vs.
private sector from perspectives of clients’ requirements, project characteristics and external
environment factors.

Rankings of the factors were done through the mean waited ratings of each factor. Considering the
public sector procurement selection, accountability and transparency has been the most important
procurement selection parameter. Apart from that price competition, functionality of the product,
financing source are also considered as much significant.

For the private sector cost certainty/completion within the budget has been the most dominant
procurement selection parameter while market competitiveness, financial risk and time constraints
also have given major importance in the procurement selection process.

Through the rankings of the significant factors affecting procurement selection in each sector, ranking
correlation coefficient was calculated. Result of the test hypothesis proved that there is no correlation
among the rankings of factors for each sector. Therefore there it can be concluded that the
procurement selection criteria of the public sector is different from the private sector procurement
selection criteria.

When consider the difference in selection criteria, it was identified that factors such as Market
Competitiveness, Early Start of Project, Complexity of Project, Familiarity of Client, Project Cost,
Time Constraints and Integration of Design and Construction have significant importance in private
sector construction procurement selection than public sector procurement selection.

Factors such as, Accountability and Transparency, Quality of the Product/Functionality, Payment
method of the Project, Political Constraints, Institutional Bodies, Regulatory Feasibility and Finance
for the Project have significant importance in public sector construction procurement selection than
private sector procurement selection.

According to the assessment of suitability of alternative procurement systems for both sectors, it is
clear that although private sector now moving into new procurement paths still public sector heavily
preferred with the traditional measure and pay system. The reluctance of the public sector to use other
non-traditional procurement methods is due to the bureaucratic barrier created by financial and
administrative regulations of the country. Among others, transparency and public accountability are
very important requirements in public work projects. Measure and Pay procurement method ensures
both transparency and accountability compared to any other method. These findings explain, why in
Sri Lanka, majority of public works are procured using Measure and Pay system.
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ABSTRACT

Concept of Capacity Building is an essential component in development theory and practice. In
developing countries, it is identified as a key concept in achieving sustainability. In particular, in
post disaster scenarios, focus has been placed upon local capacity building as a means of
increasing resilience to natural hazards. In this context, this paper focuses on concept of capacity
building and its role on achieving sustainable post disaster waste management. A literature review
and pilot study have been conducted to gather information on post disaster waste management in
Sri Lanka. Semi-structured interviews were held as the main data collection method and content
analysis was used to analyse collected data. Unavailability of a centralized body, poor
implementation of rules and regulations; lack of skills and confidence, inadequate funds, lack of
communication and coordination were identified as prevailing capacity gaps in post disaster
waste management. Thus, finally paper proposes a framework for capacity building for
sustainable post disaster waste management.

Keywords: Capacity building, framework, Disaster waste management, Sustainability,

1. INTRODUCTION

Concept of capacity building became an essential component in development theory and practice in
recent years. Specifically in developing countries it has been identified as a key concept in achieving
sustainability (Hartwig et al., 2008). Though there is no agreement as to what is meant by
sustainability it has been interpreted as ensuring adoption and maintenance of communities and local
organizations to cope future challenges while achieving set objectives (Bracht ef al., 1994). Boyd and
Juhola, (2009) indicate that capacity building provides an opportunity to understand strengths,
weaknesses, threats and opportunities towards a resilient future through identification of broader
issues around sustainable development of a particular program, project or process, including their
unique cultural, social, and ecological characteristics.

Webb and Rogers (2003) indicates that capacity building becomes dominant in disaster management,
policy and practice, specifically in developing communities more vulnerable to disasters in
developing countries. Many argue that developing countries are particularly vulnerable to advance
impact of climate change due to poverty, weak governance and ecosystem degradation. Blakely
(2007), highlighted that by focusing long-term debris planning and setting measure for ecological and
economic sustainability, can improve the region’s resilience to future disasters. Furthermore, Deutz
and Gibbs (2004) indicates, the expansion of recycling capabilities and eco-industrial planning results
in more job creation and promote partnerships. However, building capacity is becoming a challenge
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with rapidly changing social, economic and technological drivers, polices and various players
involved in disaster management.

This is equally applicable to Sri Lanka where United Nations Environment Protection report (2005)
highlighted that debris created by the tsunami of 2004 was not properly disposed, reused or managed.
Further, National Symposium on Disaster Risk Reduction and Climate Change Adaptation held in
2009 highlighted undermining sustainable development as a one of the key issues prevailing in Sri
Lanka (Munasinghe, 2009). The said speaker further emphasized on adverse impacts of climate
change and the role of stakeholders towards sustainable development through research on building
local capacities on human skills, technology, data models, methodology etc. In this context, this paper
focuses on identification of capacity gaps exists in post disaster waste management and how to
enhance capacities towards sustainability.

2. LITERATURE REVIEW

2.1. CAPACITY BUILDING AS A SUSTAINABLE APPROACH

LaFord et al. (2002) stated capacity building can be defined as either as a process or outcome activity
that improves the ability. He further argued that capacity building can be seen in two extremes where
in one extreme resides the increase of knowledge and development of skills of individuals through
training programs and the other, in a much broader context which integrates wide range of systems
such as policy making, management and finance.

Capacity building has been identified as a key concept in achieving sustainability in developing
countries whereas absence of knowledge and practice on sustainable concepts is a major challenge
visible in various fields. The report of World Commission on Environment and Development (1987)
defined sustainable development as, “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.” Furthermore, many have
identified that it does not mean self sufficiency whereas communities need to exchange best practices
and there are no environmental impacts, where population growth and economic decentralization may
get impacted in absence of any adaptation. In addition, sustainability does not imply change of human
spirit, whereas it motivates humans towards actions which will sustain a community (Braden and Van
Ierland, 1999). Serageldin (1994) stated that most important element of sustainability is to get
institutions right in the sense of engaging all people to overcome consequences of short and long term
impacts of social, economic and environmental aspects (Hayles, 2003). However, Hassan (2001)
predicted that increasing trends of population growth, consumption of materials and energy,
environment degradation and human needs will direct towards non sustainability. This is equally
applicable to the context of disaster management with rapidly changing social, economic and
technological drivers, polices and various players involved. Next section of the paper discusses
capacity building with relation to disaster waste management.

2.2. CAPACITY BUILDING IN POST DISASTER WASTE MANAGEMENT

Kennedy et al. (2008) highlighted the importance of integrating relief and development together by
introducing capacity building and capacity development of local and national partners in post-disaster
programmes for future resilience. It becomes dominant in disaster management, policy and practice,
specifically in developing communities more vulnerable to disasters in developing countries (Webb
and Rogers, 2003). Hyogo Framework for Action 2005-2015 (UNISDR, 2005) also highlighted the
importance of institutional capacity building to prevent, prepare and respond to disasters to enhance
resilience of disaster-affected communities (World Disaster Report, 2004). This means building on
existing resilience, which essentially makes an emphasis on en