PROCEEDINGS OF THE 46TH BUILDERS CONFERENCE / ANNUAL GENERAL MEETING
__________________________________________________________________________________________

Crushed Periwinkle Shell

BUILDING PRESERVATION, ALTERATION, AND MAINTENANCE MANAGEMENT PRACTICE: MECHANISMS FOR NIGERIAN ECONOMIC DEVELOPMENT

OLUFEMI, E. AKINSOLA1, O.J. AMEH1 AND ROTIMI OMITOGUN2
1Department of Building, University of Lagos
2Department of building, Yaba College of Technology
ABSTRACT
Economic development is the sum total of the contributions from the activities of the different sectors in a nation. Among the various sectors contributing to the growth of Nigerian economy is the building and construction sector. This work was conceptually based on chronological data gathered from Central Bank of Nigeria (CBN) and other literatures with tenable data on the contributions of construction sector over the years in Nigeria as well as the contributions of building preservation, alteration, and maintenance management practices and historical buildings in Nigeria. In developed nations, building and construction economic activities account for about 3 to 6% of the employment demands of the nation while other minor activities of the building and construction industry, like building preservation, alteration, and maintenance management of historical buildings provide an additional 2 to 4%, while in the developed countries the figure rises to between 7 to 10% and 4 to 6% respectively. It is thus pointed out that the stakeholders in the building industry see the practices of building preservation, alteration, and maintenance management as a potential strategy for economic development and in no time, the same result economic contributions of these practices being experienced in developed nations, will be experienced by the Nigerian economy.
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INTRODUCTION
The Nigerian economy, during the early 1960s was more of a diversified economy, generating majority of its revenues from agricultural and solid minerals extraction all over the country but at the discovery of petroleum, during the late 1960s, the nation gradually deserted these sectors of the economy which used to be its main source of revenue, and progressively and swiftly changed to a mono economy (Anyaehie and Areji 2015). In effect, petroleum has, over the years, constituted over 90% of the export revenue generated in Nigeria and also used to execute over 80% of the government budget (Jekwe, 2001). Due to mismanagement of revenue generated and over dependent on petroleum, the Nigeria economy is now subjected to the dictates of the petroleum market. Similarly the neglect of other sectors of the economy has left majority of Nigerian work force unemployed thus causing the destabilisation of the country. There is therefore need for Nigeria to explore other sectors of the economy or embrace diversified economy (World Bank, 2014) so that the main goal of development which is to satisfy human needs and aspirations by the actualisation of human potentialities, proper understanding and management of the environment and the resources therein may be achieved and in effect, plummeting the level of unemployment in Nigeria (Anyaehie and Areji 2015).
Among other sectors available for Nigeria to explore, if it must embrace diversified economy, for economic development, is the building and construction sector and according to Isa, Jimoh and Achuenu (2013), the building industry and construction industry is one of the sectors that are major determinants for economic development in a nation. The building and construction sector is a complex sector that is composed of many practices which includes, but not limited to, building preservation, alteration, and maintenance management. To this end, the practice of building preservation, alteration, and maintenance management under the building and construction sector is an imperative aspect for the stakeholders in the building industry to delve into for economic development. This paper is consequently aimed at expounding the practice of building preservation, alteration and maintenance management as potential mechanisms for the development of the economy of Nigeria. 
RESEARCH METHOD

This study is an ex post facto research in that it reviewed the works of past scholars from Journals and public bulletins with respect to glean the necessary information that will help in espousing the ideals of building preservation, alterations and maintenance management as a mechanisms for economic development. A survey of literatures was carried out to compile buildings of historical importance in Nigeria as well as identifying the shortcomings associated with the practice of building preservation and maintenance management in Nigeria.

LITERATURE REVIEW

Buildings just like human beings have life expectancy. Life expectancy is how long it lasts from when it is first built to when it is demolished. The lifespan of a building depends on  the materials it is made up of, whether it was built with concrete, steel, wood or a combination of any of these materials (Gaston, Kozak, O’Connor and Fell, 2001; O’Connor, Fell and Kozak, 2004). The lifespan of a building irrespective of the constituent material is believed to be shorter than that of human, between 11-32 years life span (DTZ Pieda Consulting, 2000). 1990). Data on age of buildings in Nigeria is scarce because buildings are hardly demolished on account of obsolescence, hence the need to examine strategies for rehabilitating existing building stock. 

The longevity of building may be defined by three life expectancy criteria: physical life, functional life and economic life.

The physical life: This is a point where a building has deteriorated to the point that it is rendered completely useless and that the building can no longer perform its expected function. Any material or component will deteriorate because of environmental factors such as radiation (solar and thermal), temperature ranges, water (rain, condensation, snow, and ice), air contamination, biological factors (micro-organisms, fungi, and bacteria) and stress factors (physical action of wind, hail, vandalism). A building that has reached its physical life may be placed on ‘life support’ (maintenance). The physical life of a building may be prolonged through careful choice of the construction materials, high standards of construction, high standard of maintenance and repair.

A survey by the Athena Sustainable Materials Institute USA indicates that many practitioners in the built environment believe that longevity of buildings is related to structural material used for its construction as shown in Figure 1.

[image: image17.png]



Life Expectancy (in Years)

Figure 1: Average expected service life for non-residential buildings by primary structural material. 

Adopted From surveys of architects, structural engineers, builders and developers in the United States and Canada 

A survey of the age of building before demolition was carried out in the city of Minneapolis/St. Paul, North America involving 227 buildings constructed with various structural materials indicates that only one-third of the concrete buildings lasted more than 50 years, while 63% of the wood buildings were older than 50 years at demolition, and the largest group of those fell in the 76-100 year age class. Meanwhile, 80% of the steel buildings fell below the 50-year mark, and half of those were no more than 25 years old. 

Functional life: This is a period within which a building performs it expected functions. A building may be considered functionally obsolete due to changes in the character of an area (e.g residential to commercial status like the case of Lagos Island), its defective layout (e.g., inadequate headroom, close-spaced structural columns). A functionally obsolescent building may be resuscitated by alteration or renovation.
Economic life: Economic life of a building is exhausted when a financial evaluation indicates that replacement is more economical than retention of such property by alteration. A building becomes economically obsolete not as a result of the existing structure, but through enhancement of the development potential of the underlying land. An economically obsolete building will need to be demolished and replaced.

There are instances where value of certain buildings with historical or cultural relics need to be preserved. Preservation involves keeping an object from destruction and seeing to it that the object is not irredeemably altered or changed. Preservation dictates that in order to retain the maximum amount of building fabric, repairs must be done with minimal or no changes to the original building fabric and in like materials, and if possible using the same methods as first created. 

Whether it is to preserve the historic or cultural relics of buildings or rehabilitate the building from obsolescence, there are three possible management strategies to adopt: Preservation, alteration and maintenance.  In the last few decades, public recognition of economic value of these activities has increased dramatically. Consequently, the number of architects, Engineers, and Builders (among other professionals and stakeholders) involved in building preservation, alteration, and maintenance management projects is steadily growing. Although building preservation, alteration, and maintenance management practices overlap, each practices embrace a range of distinct activities or methodology of operation (Burley and Peterson, 2000).

Building Preservation 

Preservation, according to Burley and Peterson (2000) is defined as the act or process of applying measures necessary to sustain the existing form, integrity, and materials of an historic property. Work, including preliminary measures to protect and stabilize the property, generally focuses on maintenance and repair of historic materials and features rather than extensive replacement and new construction. The goal of preservation is to retain the historic form, materials and features of the building and its size as they have changed or evolved over time. Preserving a building places additional layers of requirements on the decisions regarding materials and methodology. In preservation, the final appearance is no longer the prime factor, but rather, retaining the maximum amount of building fabric. 

The Practice of Building Preservation.

Building preservation involves the services of not only the Builder but other relevant professionals in the building industry. Building preservation management plan is prerequisite to commencing the process of preserving the relics of historical building and this plan will guide future operations. Building preservation, most times, has two major stages – Planning and designs, and execution and construction stage. These stages are continuous in scope since the building is being “preserved” (Whole Building Design Guide, 2012). 
A. Planning and Design Stage: 

According to Whole Building Design Guide (2012) this stage has to do with the understanding of the property to be preserved and forming a team to handle the building preservation activities. The professionals, including the suppliers, to make up the team must be experienced in the practice. Thus, for the long-term preservation of a historic property, it is very important to understand its history before any alteration begins. Under the planning stage, due consideration and assessment should be accorded to ascertain age, materials used, features, the initial designer, condition for repair, and availability of original building documents. A careful consideration of all these will foster a hitch free design.

B. Execution and Construction Stage

This stage entails using the right materials for the construction work which may be minor alteration of a part of the structure and or continuous maintenance work of other parts carried out through repair works. The materials to be used must be of good quality and standard. It is important that the material have fire resistance capability to a considerable extent. The works must be executed as contained in the designed to have hitched free work and all the team members must work hand in hand to ensure that the integrity of the building or structure is not compromised.
It is important to inform the would-be occupier of the historic building, prior to occupancy, on how future alteration works may be carried out without distorting the cultural heritage, architectural and engineering features of the building because these are the major determinants of historical buildings. Also, the preservation management plan should be updated intermittently.

Building Alteration.

Building alteration is the process of adapting a building for compatible use through repair, modification, and addition. Alterations may include providing additional parking space on an existing historic building site; cutting new entrances or windows on secondary elevations; inserting an additional floor; installing an entirely new mechanical system; or creating an atrium or light well. Development being experienced in developed countries is, to a significant extent, a function of the adaptation of old buildings for contemporary use through repair and other modification. In Dubai, historical buildings that have undergone alteration and contemporary buildings attract tourists and investors and this consequently account for 47% of its revenue generation (AMEinfo, 2015).

The Practice of Building Alteration

The practice of building alteration can be seen as the works that are performed on an historical building so that it can be adapted for contemporary use. The works to be carried out for building alteration usually involves planning and design stage, execution and control stage, and closure. Prior to execution, approval must be obtained for the alteration works from the town planning authority (Akinsola, 2015). This is because some alteration might pose risks to the neighbourhood. Below is a list of the major requirements – depending on the type of building.

1. Application letter.

2. Certified true copy of proof of ownership.

3. Two directors tax clearance certificate.

4. Initially approved building plan.

5. Copy of sun print Survey plan.

6. Letter of supervision from registered Engineer (COREN).

7. Letter of structural stability from a registered Engineer (COREN).

8. Current income tax clearance certificate.

9. Current special development levy receipt.

10. Clearance letter from land use allocation committee.

Usually, the materials, tools and equipment used for normal construction and maintenance work are required – depending on the design. 
Building Maintenance Management.

Building maintenance is an important aspect of building management that is habitually neglected, especially in Nigeria. Maintenance is aimed at retaining profitable and value life of buildings. British Standards (BS 3811, 1974) defined maintenance as “A combination of any action carried out to retain an item in, or restore it to an acceptable condition”. Building Maintenance is divided into maintenance management and maintenance technology. Maintenance management is a sequence of work, which includes defect inspection, defect reporting, repair, and replacement, undertaken in order to keep, restore or improve every facility, i.e. every part of a building, its services and surrounds to a currently acceptable standard, and to sustain the utility and value of the building. Maintenance technology, on the other hand, involves the application of scientific findings in preserving buildings or execution of maintenance management tasks (Akinsola, 2015; Owolabi, Amusan, Gani, Olayeni, Peter and Omuh, 2014).

The Practice of Building Maintenance Management.

Building maintenance practice is a crucial aspect of the roles of a Builder. Maintenance is essential for durable life span of a building. In order to ensure building preservation, continuous maintenance work is paramount. Maintenance activities require same materials, tools, and equipment as regular building construction activities. For effective execution of building maintenance, there is a need for a maintenance policy and strategy to be put in place. Maintenance strategy could be planned maintenance, unplanned maintenance, emergency maintenance or combined of two or more of the listed strategy. A maintenance manual should be prepared and handed over after construction.

Economic Contributions of Building Preservation, Alteration, and Maintenance Management Practice.

There are significant economic contributions that may be derived if the practice of building preservation, alteration, and maintenance management is fully embraced in Nigeria.

Tourist attraction: According to the report from AMEinfo (2015), tourism, alongside with the aviation industry, accounts for 47% of the revenue generation in Dubai. From the report of AMEinfo (2015), it was discovered that the object(s) of attraction for the tourist are mostly built structures or buildings in Dubai. These structures or buildings in Dubai are either historical or contemporary and are kept in good condition through the practice of building preservation, alteration, and consistence maintenance management. If Nigerians are spurred into the practice of building preservation, alteration, and maintenance management, it is certain that tourist will be attracted and this will not only boost economic activities in the aviation and transportation industry, but hospitality industry and general commerce as well. 

Unemployment reduction: Burley and Peterson (2000) observed that in the last few decades, in America, wide recognition of the cultural and economic value of building preservation has increased intensely. As a result, the participation of professional like Architects, Builders, Engineers, Building merchants, craftsmen/artisans, labour, etc, in the execution of building preservation, alteration, and maintenance management practice is steadily growing. By extension, the same is expected in Nigeria if these three practices are taken as being significant for economic development and the level of unemployment will thus reduce significantly (Anyaehie and Areji 2015).
Promotion of Cultural heritage: in the course of preserving buildings, alteration, and the maintenance management, the culture of the people of the nation, with respect to the building types during their time, from one generation to another will be preserved and this will enrich the historical artifact of the nation and consequently increase the numbers of objects of attraction in the nation (Zubairu, et al., 2012).

Innovation and Growth in construction section: Stakeholders and professionals involved in the practice of building preservation, alteration, and maintenance management practice, over time, will discover new ways of carrying out a task and this will in effect bring about technological innovation in the construction section of the nation and this, by extension will lead to economic growth and contribution to the construction sector (Burley and Peterson, 2000).

Findings of the study

· This study revealed that building and construction sector contributes significantly to the economic development of a nation.

· It was also discovered that even though building preservation and alterations are among the various practices of maintenance management practice worldwide, they are relatively practiced in Nigeria.

· That building preservation and alteration practices contributes significantly to revenue generation of a nation. For instance, in Dubai, both their historical and iconic buildings were preserved for tourist attractions.

· That the stakeholders in the built environment pay less attention to the practice of building preservation, alterations and maintenance management practice than they do to new developments.

CONCLUSION:

This study has been able to reveal that building and construction sector contributes significantly to the economy of developed nations. Among the various practices in the building industry are Building preservation, alteration, and maintenance management. These practices, in Dubai, contributes significantly to the revenue generation. Though buildings in Dubai that were preserved were either historic or iconic in nature, Dubai as a nation is younger than Nigeria and may not have as much as historical buildings as Nigeria except that we did not publicize our various historical buildings. It is thus pointed out that the stakeholders in the building industry see the practice of building preservation, alteration, and maintenance management as a potential strategy for economic development and in no time, the same result economic contributions of these practices being experienced in developed nations, will be experienced by the Nigeria economy.

Way forward:

The way out of every problem begins with taking the right step at the right time. It is clear that the practice of building preservation, alteration, and maintenance management have significant contributions to the economy of developing countries. The building and construction sector is also making significant contribution to economic growth of developed nations. Nigeria is certain to experience, to a significant extent, an all-round economic progression if stakeholders in the building industry will do what is done in other developed nations experiencing this result. The following is of importance, and worthy of adoption and practice in Nigeria for significant economic development through building preservation, alteration, and maintenance management practice. Though governments focus more on urban development today, this has not negated the idea of preserving our iconic and monumental buildings for our children and future generation because our history as a nation is embedded in them.

· The Nigerian Institute of Building (NIOB) should educate the stakeholders in the building industry on the economic importance of building preservation, alteration, and maintenance management.

· The Federal Ministry of culture and Tourism should collaborate with NIOB on how to sensitize the populace on how building preservation, alteration (to suit contemporary use), and maintenance management practice protect, promote, and sustain the cultural heritage of the different ethnics in Nigeria, thus achieving its mission and vision statements. 

· The design and construction team of building projects should ensure that buildings are designed and constructed such that considerations are made for future preservation, alteration, and maintenance management.

· Concerned jurisdictions should adopt historic building preservation regulations and policies and also ensure their enforcement.

· The Federal government should give the necessary support to NIOB on sensitizing and enforcing the various policies with respect to building preservation, alteration, and maintenance management.

· The National Orientation Agency should design regular sensitization campaign so as to properly pedagogue Nigerians on the importance of maintenance culture to ensure preservation and the engagement of registered Builders for building alterations.
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ABSTRACT
The building industry is characterised with numerous materials for construction. However these materials are products of the earth crust. The continuous depletion of the earth crust and the attendant gasses released into the atmosphere during production calls for urgent need for the development of alternative building materials. The development of new materials that have increased performance and functionality has become a major driver of innovation in recent years. Other equally important and common drivers for these innovations in material production and utilisation include; sustainability, environmental friendliness and cost efficiency. This paper therefore, discusses the innovations in material production and its utilisation in the building industry. It is recommended that the structural integrity of these new materials be documented and made available for use in the construction industry in Nigeria.
INTRODUCTION
The beginning of civilization as is well known started with a series of material innovations; the Bronze Age and the Iron Age set the path to the present. So it makes sense that the history of built environment is also deeply engrained in technological developments of the time. Skyscrapers would have never reached such heights without developments in steel and facades would have never slimmed down without thin-shell concrete. The building blocks of the future are being developed in research laboratories today by researchers often in collaboration with the industry. In a time that is so buzzing with technological development, we cannot help but salivate a little at the material prospects for buildings that are just on the horizon. 

The building industry is characterised with various materials available for use for its individual units and components i.e. flooring, walling, roofing, structural elements etc. Primary or common materials for such constructions includes; concrete, steel, timber, mortar and glass. It should be noted that as vast as the materials for use in the building industry, so are the innovation in these materials. Shortcomings from the use and application of these traditional building materials coupled with technological advances and knowledge in material science have led researchers to develop new materials often with improved performance characteristics or properties. It is estimated that 70% of all new product innovation is based on materials with new or improved properties. These emergent materials and their associated technologies are changing the way scientists and professionals in the built environment work and the way that consumers are engaging with buildings that surround them.

Buildings account for 30 to 40% of energy use in Europe with a supplementary 5 to 10% being used in processing and transport of construction products and components. This gives rise to around one third of the region’s CO2 emissions. Moreover, the onsite construction industry and the manufacturing of construction materials also consume billions of tons of natural resources, while producing a large amount of non-recyclable waste. Therefore, over the past few decades, this sector has been under increasing pressure to improve its cost efficiency, sustainability, and capacity pushed by the endeavour and need to face consequences of global warming and climate change. Radical improvements are needed and these have lately also largely being encouraged by governments.
Reports from the United Nations Human Settlements Programme UNCHS (1985 and 1992), indicates that building materials production is divided into three production groups; modern or conventional building materials (which are materials based on modern conventional production methods like concrete, steel and glass); traditional are those  materials that have been in local production from ancient time using small-scale rudimentary technologies, (e.g. laterite, gravel, thatch, straw, stabilised mud, azara and raffia palm); and innovative materials which are developed through research efforts aimed at providing alternatives to import-based materials for (e.g. fibre-based concrete, ferro-cement products etc). Figure 1 shows a diagrammatic representation of the broad classification of alternative building materials.

Building materials range from new forms of concrete (lower carbon with fibres that alter its resistance and durability or with air purifying capabilities), innovative wooden structures, glass with enhanced qualities (electro chromic glass and photovoltaic embedded construction glass) and automated infrastructure. Green building materials such as cork, bamboo and woven flooring can also be considered part of advanced construction materials. Concrete production from recycled materials is also a dynamic growth area within the industry along with wood from sustainable forests, energy-efficient lighting fixtures and water-efficient plumbing fixtures.

The development of supplementary cementitious materials (SCMs) is said to be fundamental to advancing low-cost construction materials as this innovation is used in the production of self-sufficient means of shelter especially in developing countries. According to Dadu (2011), besides improving concrete properties, the main benefits of SCMs include saving natural resources and energy as well as protecting the environment through the use of these main admixtures. In addition, efforts are being made to substitute cement wholly or partially with locally available pozzolanic materials like volcanic ash, rice husk ash, sawdust ash, millet husk ash, pulverized fuel ash, bagasse ash and others in concrete. Laterite has been identified as a possible material for partial replacement of sand in concrete to produce what has been called laterized concrete. Studies have been carried out on effects of laterite incorporation in strength and serviceability properties of fresh and hardened concrete. The introduction of volcanic ash (a seeming waste and supposedly potential hazardous material of volcanic eruption) into concrete and now laterized concrete can be viewed as an attempt to put into productive use an environmental waste material. Global awareness of environmental issues such as climate change and resource depletion has grown dramatically in recent years (Construction Crushers, 2011). 

The development of new materials with increased performance and functionality has become a major driver of innovation in recent years. Other equally important and common drivers for these innovations in material production and utilisation include; sustainability, environmental friendliness and cost efficiency. It is against this background that this write up seeks to discuss some of the innovations in material production and utilisation in the building industry. For better exposition, these innovations are broadly divided into three parts i.e. concrete, pozzolanas and waste materials/others.
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Cement and Concrete 
The cement and concrete industry is dedicated to developing innovative, state of the art products that are environmentally sustainable. Below are a few innovations in this industry.

Self-healing concrete (SHC)
Concrete is a primary construction material and ever since the Romans built the pantheon from it, thousands of years ago, research efforts has been geared towards the development of a more durable concrete. No matter how carefully concrete is mixed or reinforced, all concretes eventually cracks, and under some conditions, those cracks can lead to collapse. These cracks are often attributed to the exposure of concrete to the environment. The problem with cracks in concrete is that they ultimately lead to leakage and penetration of chemicals, and when water gets to the steel reinforcements in concrete, the steel reinforcement corrodes and might lead to eventual collapse of the structure. Wiktor & Jonkers (2011) noted that although micro crack formation hardly affects structural properties of concrete structures, increased permeability due to the penetration of moisture through network of micro cracks may substantially reduce its durability particularly in moist environments. They further note that in order to increase the crack healing potential of concrete, specific healing agents can be incorporated in the concrete matrix. This can be achieved by combining two-component bio-chemical self-healing agent enclosed in porous expanded clay particles, which act as reservoir particles and replace part of conventional aggregates.

Further development from the team in Delft University Netherland has shown a way that could extend the life of concrete by infusing it with bacterial spores that repair cracks when moisture penetrates into it. Self healing concrete is a term that is used for cement-based materials that repair themselves after the structure gets damaged due to some sort of deterioration mechanism. Self healing concrete will biologically produce limestone to repair cracks that appear on the surface of concrete structures. Specially selected types of the bacteria genus Bacillus, alongside a calcium based nutrient known as calcium lactate, and nitrogen and phosphorus, are added to the ingredients of the concrete when it is being mixed. Self healing concrete often referred to as bioconcrete is similar to conventional concrete except that it contains an extra ingredient, the healing agent which remains intact during mixing; only dissolving and becoming active when the concrete structure cracks and water seeps in.

Jonkers, H.M., a microbiologist, began working on it in 2006, when a concrete technologist inquired on the possibility of using bacteria to make self-healing concrete. Concrete is alkaline and the healing agent i.e. bacteria must wait dormant for years before being activated by water (Stewart, 2016). This made Jonkers choose bacillus bacteria because they easily thrive in alkaline conditions and produce spores that can survive for decades without food or oxygen. The next challenge was not only to have the bacteria active in concrete, but also to make them produce repair material for the concrete and that is limestone. In order to produce limestone the bacilli need a food source and finally calcium lactate was chosen. The mix procedure involves setting the bacteria and calcium lactate into capsules made from biodegradable plastic and adding the capsules to the wet concrete mix. 

When cracks begin to form in the concrete, water enters and opens the capsules. The bacteria then germinate, multiply and feed on the lactate and in doing so they combine the calcium with carbonate ions to form calcite, or limestone, which closes up the cracks (Stewart, 2016). Experimental results show crack healing of up to 0.46 mm wide cracks in bacterial concrete but only up to 0.18 mm wide cracks in control specimens after 100 days submersion in water. Now researchers hope his concrete could be the start of a new age of biological buildings. Self healing concrete is a perfect example of tying nature and the built environments together in one new concept.

Application

Self healing concrete has been investigated by several researchers and some industrial concrete producers in relation to the repair of micro-cracks in concrete structures. Self healing concrete find its application in the repair and maintenance of concrete structures. This is especially important given the estimated 40 billion pounds ($57.8 billion) spent annually on the maintenance and repair of concrete structures in the UK. In addition, maintenance costs can be in the order of €130 (direct costs) per m3 of concrete (Silva et al., 2015). When applied in repair works, SHC heavily reduces the maintenance cost as compared with conventional concrete. Currently, SHC comes in three forms; a spray that can be used to repair small cracks in existing concrete structures, a repair mortar for repair of large cracks in concrete structures and self healing concrete itself, which can be mixed in quantities as needed. While the spray is commercially available, the latter two are currently in field tests. Plans are in place to make self healing concrete commercially available in the nearest future (Alex, 2014).

Self healing concrete is applied in the same ways as the conventional concrete and has been utilised in the construction of tunnel lining, structural basement walls, highway bridges, concrete floors and marine bridges. A representative field application of self healing concrete is in the construction of irrigation channels in Ecuador. In that project, concrete containing alkaliphilic spore forming bacteria reinforced with natural fibres was utilized in the construction of the concrete tunnel linings. The tunnels are being used for the transportation of irrigation waters from the mountain highlands to the agricultural fields. In addition, through a project called Materials for Life (M4L), researchers from the School of Engineering at the University of Cardiff, University of Bath and the University of Cambridge are conducting the first major trial of these materials in the U.K. In that project, self healing concrete is employed in a road construction project near the A465 highway in South Wales, where the researchers can view the performance under real world conditions (Brownell, 2016).

The team seeks to evaluate the viability of three types of self-healing concrete: one with shape-memory polymers activated by electrical current, one with healing agents made from organic and inorganic compounds and finally one with capsules containing bacteria and healing agents. M4L’s goal is autonomous infrastructure, roads, tunnels, bridges, and buildings that can repair themselves without human intervention. The team’s goal is to create sustainable and resilient systems that continually monitor, regulate, adapt, and repair themselves without the need for human intervention. 

In Nigeria, several studies are ongoing in the Department of Building, Ahmadu Bello University Zaria being supervised by Prof M.M. Garba on the production of harmless bacteria known as Bacillus genus and others from fruits garbage. These bacteria were infused into concrete during production thereby producing self healing concrete by reducing cracks formed in the concrete.

Limitations

Recent studies indicate that Microbial Induced Carbonate Precipitation (MICP), using microbial spores as active agent is another suitable alternative for actual repair, though the production of bacterial spores involves considerable costs. Currently the actual cost of spores production and encapsulation represent a total cost that is higher than what some concrete producers are willing to pay for a bio-based product. Hence, there is an urgent need to develop the production of a bio-additive at a lower cost to make the biological self healing concrete applicable. Major limitations are that self healing concrete cannot cure very wide cracks or potholes on roads as the technology is only currently able to mend cracks up to 0.8mm wide.

Self-Consolidating Concrete (SCC)

This is ideal for use in areas where reinforcement is congested or where formwork is highly complex and has the ability to produce smooth surfaces without any sign of honeycombing (Davies, 2015). SCC flows well and is non-segregating. It fills the formwork even without any mechanical consolidation. SCC offers additional advantages; equipment and placement costs are lowered, saves time through quicker construction, elimination of the consolidation process, less noise since mechanical equipments are not used to consolidate and it has better hardening properties than conventional concrete. 

The mixing method and time in SCC are critical as they can affect slump flow and compressive strength. The coarse aggregate and water are put in first and then the cement and other powders are added, followed slowly by the fine aggregate and the water to trim the mixture. SCC has the advantage of reducing overall production costs and construction time, however, the material cost and the skilled manpower requirement for such highly technical production practices result in higher costs than those of conventional concrete. However, with increasing use of SCC and the resulting increase in manpower skills, costs are expected to drop in the future (Davies, 2015). 

In Nigeria, Zakka, Job and Anigbogu (2015) developed the use of gum Arabic as an ecological self compacting concrete. In their work, it was observed that gum Arabic is a good plasticiser as well as a good viscosity modifying agent for use in the production of cheaper self compacting concrete.

Application

Practical applications of SCC in Japan include; the Ritto bridge which is a PC extra dosed bridge with corrugated steel webs on the New Meishin Expressway, the Higashi-Oozu viaduct, where precast, prestressed T-girders were used for main girders. Other SCC applications worldwide include; the Sodra Lanken project, Sweden, the Sodra Lanken Project (SL) which at a time was the largest ongoing infrastructure project in Sweden. The SL sought to provide a six kilometre four lane west - east link in the southern parts of Stockholm. 

Pozzolanas

A more formal ASTM definition of pozzolana is; a siliceous or siliceous and aluminous material which in itself possesses little or no cementitious value but will, in finely divided form and in the presence of moisture, chemically react with calcium hydroxide at ordinary temperatures to form compounds possessing cementitious properties. Pozzolanas finds its application basically in concrete with usage in the construction of all building elements and across several infrastructure works.

It is essential that pozzolana be in a finely divided state as it is only then that silica can combine with calcium hydroxide produced by the hydrating Portland cement in the presence of water to form stable calcium silicates which have cementitious properties. Pozzolanas are often of artificial type, i.e. fly ash, silica fume, metakaolin, blast furnace slag, rice husk ash, and natural type, such as volcanic ash, pumicite, opaline shales and cherts, calcined diatomaceous earth, and burnt clay. The first known pozzolan was pozzolana, a volcanic ash, from which these categories of materials are named. The most commonly used pozzolan today is fly ash, though silica fume, high-reactivity metakaolin, ground granulated blast furnace slag, and other materials are also used as pozzolans. The list of pozzolans will continue to increase because researches are still ongoing for reducing the use of cement in construction and improvement of the service life of concrete products.

The utilization of pozzolans brings about economic, environmental and technical advantages. The technical advantages involves the improvement of the quality of concrete i.e. improved workability, improved resistance to sulphate attack, reduced alkali-aggregate reaction, reduced heat of hydration and thermal shrinkages and increase in water tightness.

Rice Husk Ash (RHA)
Rice husk is a waste product and there is interest in using this material in concrete. Rice husk is a natural waste from rice milling often with little or no commercial value. Rice husk ash (RHA) is obtained from the combustion of rice husk. The ash which results from burning rice husk is a pozzolan which reacts with lime and water to produce a binder suitable for low-strength masonry application (Anigbogu, 2011). The RHA is produced by heat treatment of the rice husk in open heaps, furnace or purpose made incinerators. Okpala (1987) and Ikpong (1993) observed that when burnt to between 650oC and 700oC the husk turns to a crystalline ash which exhibits a pozzolanic property due to the high silica content. Rice husk ash is reported to contribute to the strength of concrete already at 1 to 3 days. The works of Okpala (1987) and Ikpong (1993) reported that rice husk ash performs satisfactorily in concrete. However, to achieve adequate workability, as well as high strength, the use of super plasticizers may be necessary.

In the work of Umoh and Ujene (2013) on the utilisation of RHA in lateritic brick and concrete production, further shows the positive applicability of this ash for production of bricks that can be used for masonry purposes. Oyekan and Kamiyo (2011) confirmed production of low density blocks with the use of this ash. 

Fly Ash (FA)

Fly-ash is the most commonly used pozzolan today and is the residual product obtained when coal is fired and thus occurs as a waste product from coal-fired power stations. It is desirable for the fly-ash to be in a dry state prior to use. Often fly-ash occurs in a coarse form and will have to be pulverized before mixing with lime to produce a binder so that the main capital item required in preparing fly-ash pozzolanas is a ball-mill for pulverizing the ash to the Fly ash. Kamang and Datok (2001) investigated some relationship between properties of ordinary Portland cement/pulverized fly ash concrete. The study shows that pulverised fly-ash has physical properties which make it compare favourably as pozzolana. The study observed a linear relationship among some parameters used such as compressive strength, pulse velocity, stiffness constant and dynamic modulus.

Groundnut Husk Ash (GHA)

Egbe-Ngu and Okorie (2014) investigated the effects of GHA on cement paste and mortar at replacement levels of 0, 5, 10, 20, 30 and 40% respectively by weight of cement and concluded that 10% GHA replacement was considered as optimum and adequate for structural mortar. Ketkukah and Ndububa (2006) partially replaced Ordinary Portland Cement (OPC) and Groundnut Husk Ash (GHA) in the production of mortar and opined that the OPC/GHA mortar is suitable for the production of sandcrete blocks. Adole et al. (2011) conducted an empirical investigation on the effects of chemicals (MgSO4 and NaCl) on the properties of concrete with cement partially replaced with Groundnut Husk Ash (GHA) and concluded that OPC/GHA concrete showed resistance to magnesium sulphate and sodium chloride media. They also note that OPC/GHA concrete would perform well in soils containing MgSO4 and NaCl. 

Pulverized Burnt Clay (PBC)

Pulverized burnt clay according to Oketona (1996) is usually obtained by heating clay to a temperature well about 600oC and then made fine to a value of about 212, 150 and 75μm. Musa (1999) observed that the aluminium and silica content of clay is one of the main factors that give rise to its pozzolanic property. Job (1998) observed that PBC contains high percentage of silica (85%) and a low lime percentage about 0.5%. In contrast, the proportions of these oxides in OPC are 20% of silica and between 60 and 66% of lime (Neville, 2008). Job (1998) examined through empirical means the responses of PBC concrete to varying levels of cement stabilization. The study showed that there is variation in the compressive strength and other properties at different percentage stabilization. 

Saw Dust Ash (SDA)

Saw dust ash is produced by incinerating saw dust to a temperature of 600oC – 700oC. The ash is grounded on cooling and graded in accordance with BS 812 (1975). The study carried out by Sumaila and Job (1999) on the empirical investigation of the possibility of using SDA as a construction material shows that SDA is alkaline with little expansion due to low calcium content. The study also showed that there was increase in compressive strength with hydration age. The study suggested a partial replacement of cement with SDA in the range of 5 to 10% by volume.

Acha Husk Ash (AHA)

Acha husk ash is obtained by incinerating the Acha husk within a temperature range of 650-700oC. Acha is a grain grown on poor soils needing rainfall of about 100-130cm per annum. The crop is grown in Plateau, Bauchi and Kaduna States. Dashan and Kamang (1999) examined empirically the strength properties of concrete using AHA as partial replacement for ordinary Portland cement, using design strength of 25N/mm2 at varying percentage replacement. The result shows that compressive strength increased with increase in AHA content up to 20% replacement level and decreased with further increase in replacement.

Laterite/Earth Materials

Laterite as a construction material has been used for centuries by people all over the world employing various techniques depending on the implied usage, climatic conditions and traditions. This is particularly used in areas in which they are found in large quantities. Despite this, Laterite construction in many parts of the world particularly in developing countries like Nigeria is considered to be a construction material for the poor and hence undesirable. Applications include; solid interlocking Laterite blocks, adobe blocks, Laterite bricks earth wall construction and straw bale construction (Adedeji & Ogunsote, 2012). 

Investigation on the performance of Makurdi burnt bricks affirms that soil sample used for production of Makurdi local burnt brick is suitable for use in the construction of buildings due to its inherent properties such as compressive strength, water absorption and abrasion resistance. The compressive strength obtained was 3.46 N/mm2 and 11.75 N/mm2 for samples prepared, average water absorption of 8.58% and 16.49% while the abrasion resistance ability of 9.32% and 33.67% (Olawuyi et al., 2010). Fadairo & Olotuah (2013) investigated the use of Laterite in the construction of low cost housing for the urban poor in Akure, Nigeria and concluded that with continued research in indigenous materials and besides the bias regarding the application of indigenous materials like Laterite, Nigeria’s housing deficit can be reduced. They also promote the use of Laterite in building construction due to its inherent advantages such as desirable qualities and thermal properties. 

Granite

Joel (2010) investigated the suitability of crushed granite fine as a partial replacement to river sand in concrete production for use in rigid pavement and notes a 14% and 24% decrease in compressive and indirect tensile strength when Makurdi river sand is replaced with 20% crushed granite fine and vice versa with the former developing higher strength values. Joel concluded that the partial replacement of Makurdi river sand with 20% crushed granite fine is recommended for use in the construction of a rigid concrete pavement.

Fibres

Sisal fibre has emerged as reinforcing material in polymers used in civil industries and other products and has the potential to be cultivated in luxurious abundance in Nigeria. Nwankwo & Job (2014) investigated the use of locally sourced and processed sisal fibre as reinforcing agent in ternary of fly ash (FA) and calcined waste crushed clay bricks (CWCCB), normal strength, OPC concrete and concluded that the use of 3% volume fraction of sisal fibre as reinforcing agent and the optimum ternary blend of FA and CWCCB in cementitious concrete composites could significantly contribute to sustainable development of low-cost construction materials in the future. The researchers determined the physical and chemical characteristics of sisal fibre, FA and CWCCB. The amount of OPC in the ternary mixtures was fixed at 50% while the ratio of fine to coarse aggregate was fixed at 1:2. 

Periwinkle Shell Concrete (PSC)

Periwinkles are generally small greenish marine snail from the littoinidae family. They are widely distributed along the shores of the North Atlantic and the Pacific Ocean (Job and Achuenu, 2000). They are usually herbivorous and are found on rocks, stones or pilings between high and low tide marks. A few are found on mud-flats and the tropical forms are found on prop roots of mangrove trees (Oguara, 1984). It was observed by Dance (1980) that 10 out of the 80 species of periwinkles in the world are found in West Africa.

The common periwinkles found in Nigeria, according to Oguara (1984), belong to the mollusca group and their habitat is mainly the mangrove swamp, where they are found in clusters. Periwinkles are dark and have thick elongated conical shape with narrow deep posterior canals and siphonal notches. The growth is gradual with its shell up to a maximum of about 65mm long and 25mm diameter (Dance, 1980). Kamang and Job (1997) classified PS as single sized aggregate of nominal size 19mm. This classification could be as a result of the shape of the material. Physical tests performed on the shell indicate that it has a varied specific gravity values ranging from 1.26 to 1.86, bulk density value ranging from 429 to 608kg/m3 depending on the parent source (Beredugo, 1969; Oguara, 1984; Job, 1994; Job and Achuenu, 2000). These show that periwinkle shell is a lightweight aggregate as the specific gravity of lightweight aggregates is generally between 1.0 – 2.4 and bulk density of most lightweight aggregates as reported by Neville (2000) is between 400 to 1120kg/m3. 

Micro structural changes in long term durability of periwinkle shell concrete was studied by Job, Matawal and Achuenu (2010). It was observed that durability of the concrete is a function of the type of media used for curing, length and method of curing. They recommended that concrete made with Periwinkle shell as coarse aggregate in the riverine areas of Nigeria is durable however it should not be used for substructure in an environment having more that 5% sulphate concentration.

Conclusion and Recommendation 

This paper has identified and centered its discussion on; two types of concretes i.e. self healing and self consolidating concretes, six locally sourced binders obtained from agricultural and environmental wastes and earth materials/others on which several researches have been conducted on. From the discussions above, it is obvious that considerable research efforts have been geared towards the development of new and innovative materials for use by the building industry. Research has shown that these new materials with improved performance characteristics have the propensity to replace wholly or partially the traditional alternatives and many have been proven satisfactory for use in building construction. Though it is pertinent that these research efforts be sustained, it is recommended that emphasis be tailored towards the standardisation of these materials so that commercial development and application can become viable. This would facilitate increased usage and application of these innovative materials by professionals in the built environment thereby reducing the housing deficit in Nigeria.
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ABSTRACT
This study evaluated professionals’ perception of extent of utilisation of development control instruments, its influencing factors and the extent of economic sustainability attainment of the Nigeria construction industry, with a view to enhancing economic growth of Nigeria.   Survey design method was adopted underpinned by a pragmatist enquiry approach. Copies of structured questionnaire were purposively administered and 148 valid responses received from Engineers, Architects, Builders, and Urban planners. Data were analysed using descriptive, relative importance index, Kruskal wallis and correlation analysis. It was concluded that 50% of the development control instruments attained significant level of utilisation, with building code being the least utilized, while six factors most significantly influenced the utilisation of the development control instruments. The construction industry has only promoted and encouraged twenty percent of the economic sustainability concerns, while eighty percent of the concerns have not received encouragement as unanimously perceived by the respondents. It was also concluded that the current level of utilisation of development control instruments has not significantly influenced the promotion of economic sustainability of the construction industry. In line with the findings of this study, it is recommended that government at federal and state levels should approve the building code and ensure the enforcement and use of legal frameworks for control of all development control instruments. It is also recommended that the development control agencies should engage sufficient and qualified professionals especially Builders who mostly use the instruments in production, enlighten developers and make the development charges affordable for poor urban developers.
KEY WORDS: Construction industry; Control instruments; Development control; Economic growth; Sustainability
INTRODUCTION

The development of the built environment has been the responsibility of the construction industry which has been seen as a major source of economic growth, development and economic activities of every developing nation. The development activities of the industry play an important role in the economic uplift and development of the country, because it is regarded as a mechanism of generating employment and offering job opportunities to millions of unskilled, semi-skilled and skilled work force, while also playing key role in generating income in both formal and informal sectors (Khan, 2008). The Nigerian Urban and Regional Planning Degree No. 88 of 1992 describes development as the carrying out of any building, engineering, mining, or other operations in, on, over or under any land, or the making of any environmentally significant change in the use of any land or demolition of buildings including the felling of trees (Nduthu, 2010). Khan (2008) identified some developmental activities of the construction industry to include construction of hospitals, schools, townships, offices, houses and other buildings; urban infrastructure (including water supply, sewerage, drainage); highways, roads, ports, railways, airports; power systems; irrigation and agriculture systems; telecommunications and so on. The rapid rate of population growth and urbanization as well as the increasing need to provide man with a conducive environment for habitation in cities have affirmed the global concern for sustainable development with the attendant problem of ensuring developmental planning, coordination and control (Alabi, 2010; Ahmed and Dinye, 2011).  

The development plan of a city or town tries to advance scientific and coherent policies to meet the functional needs of the city and aspirations of its citizens. Planning of land use and construction activities require control on it by some regulations, which are General Development Control Regulations. These regulations affect many parameters of urban development like housing, population density, infrastructure requirement, environment, among others. This impact directly depends upon the development control regulations for the city (Vaghani, Shah and Chauhan, 2010). Several studies have described development controls as the mechanism through which entire process of urban development is regulated to achieve the objective of promoting overall benefit of the society and creating a distinct image of the city (Aluko, 2011a; Ogundele, Ayo, Odewumi. and Aigbe, 2011). Development control as a potent tool for city management ensures that the continual growth and management of a city can make for orderliness, improved city image, healthy and aesthetics. It includes guiding the development and use of land, curbing misuse of land and promoting rational and orderly development of built environment (Aluko, 2011b). Ahmed and Dinye (2011) however, observed that sustainable development in developing countries has been hindered by deficient land resources use and planning failures couple with overall inappropriate and weak enforcement of development controls. 

Okekeogbu (2011) similarly observed a gross manifestation of impropriety and inefficiency as evidenced in the spate of uncoordinated urban/rural physical and infrastructural development in most Nigerian cities.  The study noted that except for the few well planned areas in the colonial era (most of which have been bastardized) nearly all other physical planning and development control activities lack merit. It is also currently evident that the development law has failed in some developing countries to provide an orderly and sustainable urban development, as many urban areas continue to experience a myriad of problems including; squatter settlements and informal sector developments, congestions and overcrowding, pollution, inadequate provision of social amenities and disasters such as collapsing buildings (Ngetich, Opata and Mulongo, 2014).  Peters (2015) also in a recent study noted that one of the major problems of urban development in Nigeria is ineffective development control enforcement, due to rapid urbanization taking place in all Nigerian cities. This problem has led to urban problems of housing, transportation, drainage, sanitation and general inadequacies of social services which can have significant influence on economic growth because of the link of construction industry with other economic sectors (Jackman, 2010). Although some studies outside Nigeria have tried to look at the role of Construction Sector in Economic Growth (Khan, 2008; Jackman, 2010), yet in Nigeria studies attempted to look at the challenges and prospects of development control in some cities (Obabori, Obiuwevbi and Olomu, 2007; Aluko, 2011a; Ogundele et al., 2011; Okekeogbu, 2011 and Peters, 2015).These previous studies in Nigeria have not  focused on development control and its influence on economic sustainability of construction industry in Nigeria. Hence this study which aims at providing an insight into the extent to which the utilisation of development control strategies and policies have influenced the economic sustainability of Nigerian construction industry, with a view to enhancing sustainable economic growth in Nigeria.

Objectives of the study

To achieve the aim of this study the following objectives were to:

1. evaluate the extent of utilisation of development control instruments in Nigeria;

2.  evaluate the factors influencing the effectiveness of developmental control in Nigeria;

3. assess the extent of economic sustainability of Nigerian construction industry; and

4. evaluate the relationship between development control and the economic sustainability of Nigerian construction industry.

LITERATURE REVIEW
A number of studies on development control and its instruments, factors influencing its utilisation, and economic sustainability concerns in the construction industry were reviewed as a basis for the questionnaire formulation for this study as presented hereafter
Development control and its relevance

Aluko (2011a) described development control as the control of the use of land, the character, appearance and arrangement of buildings and facilities, to ensure economy, convenience, sightless results and aesthetics. What is peculiar to development control is that it acts to segregate obnoxious activities out of residential areas and others while it also prevents over-exploitation of land. Development control can then be defined precisely as the process of implementing building and land sub-division regulations and specifications. The word control is exercised when what is actually happening is compared with and guided towards the achievement of the proposals and specifications in approved building and layout plans. Aluko (2011a) identified two levels of development control: the macro and micro levels. At the macro level, the objective is to control the sub-division of land. This is the control of the development of layouts or sub-divisions and the aim is to ensure that as new areas are brought under urban use and influence, they not only form an integral part of the present overall urban structure, but also fit into the future structure. While at the micro level, the objective is to control the development of the individual plot and structure within the sub-division. Also, there are different types of development controls. They are amongst others in Nigeria, density control, zoning, building lines, lighting, plot ratio, building height regulation, master plan preparation, planning schemes, type of materials and so on.

Overview of Instruments used in Developmental Control

Development controls instruments are the tools or mechanisms through which entire process of urban development is regulated to achieve the objective of promoting overall benefit of the society and creating a distinct image of the city (Aluko, 2011a; Ogundele, Ayo, Odewumi. and Aigbe, 2011). Nduthu (2010) and Aluko (2011b) identified some important developmental control instruments as: Physical Planning Act, Building Code/planning standards, physical development plan, area action plans developed from the physical development plan and zoning policy guidelines generated from the area action plans. Ikejide (2011) similarly identified Building Code, Zoning Ordinance, sub-Division Regulations and Environmental Impact Assessment (EIA). Kahi (2015) observed the additional use of Licenses/permits, while Ayotamuno and Owei (2015) identified site analysis report as instruments in development control. This therefore constituted the sources of development controls instruments used in this study.
Factors Influencing the Utilisation and Effectiveness of Developmental Control 

Globally, several studies have observed that many factors influence the utilisation and effectiveness of developmental control. Alabi (2010) identified ten factors influencing the implementation of development control as: Insufficient legal framework,  lack of equipment and tools,  inadequate skilled personnel, infiltration of corrupt and compromising officials, insufficient organizational structure for implementing development control, absence of public enlightenment on the importance of development control,  lack of data and information for decision making, Non-involvement of other urban management organization for preparing urban plan, Unsuitable organizational structure for implementing the urban plans and insufficient financial capability of developers. Aluko (2011a & b) identified the constraints of development control to include: Manpower problems, finance, apparent official corruption, political interference from the powers that be or politicians, socio-cultural attitude of the city’s inhabitants and the inadequacy of legal sanctions for defaulter of planning law. Other factors include increasing urban poverty, procedural delays, inappropriate legislation and access to land, weak enforcement of the law, inadequate information on land, poor title registration and tenure security, and poor enforcement by the regulatory authority. These served as sources of factors influencing the effectiveness of development control used in this study.

Economic Sustainability Concerns

Sustainable development is a holistic approach to improving the quality of life. It proposes that there are intrinsic links among economic, social and environmental well-being. Within economic frameworks, sustainability is often thought to be achieved if the wellbeing of society is maintained over time, where wellbeing is usually broadly referred to the condition of comfort and satisfaction arising from consumption of market goods and services, including household and environmental services and other non-market outcomes, such as social connectedness, made possible by economic production (income)(Markulev and Long (2013). Since economics is traditionally about how we allocate scarce resources, then economic sustainability might be described as the process of allocating and protecting scarce resources, while ensuring positive social and environmental outcomes. Economic sustainability brings about economic growth which should occur without harming the environment or damaging the social fabric of a community. Economic growth contributes to the investment and dynamism needed to advance and organise new technology, which is fundamental to both productivity growth and managing the built environment. According to Braganca, Mateus and Koukkari (2010), sustainability indicators of the construction and real estate sector give information about the influences of the industry as a whole, and about the impacts of the construction and operation of buildings and other built assets.  Mittelsteadt, Adamowicz and Boxall (2001) identified several economic sustainability indicators which include; savings rate, income distribution, poverty rate, unemployment rate, employment diversity, labour force, capital development, investment opportunity and others.  Shen, Wu and Zhang (2011) also identified 10 economic sustainability indicators which include analysis of market supply and demand, technical advantage, project budget, project financing channels, project investment planning, life-cycle cost, life-cycle benefit/profit, financial risk, payback period, and internal return ratio (IRR). These also served as sources of the variables used to assess the economic sustainability performance of the Nigerian construction industry in this study.

RESEARCH HYPOTHESES

Three hypotheses were proposed for this study. The first states that there is no significant variation in the perception the extent of utilisation of development control instruments in Nigeria. The second hypothesis states that there is no significant variation in the perception of the extent of economic sustainability of Nigerian construction industry among the professionals. The third hypothesis states that there is no significant correlation between the effectiveness of the control instruments and the extent of economic sustainability of Nigerian construction industry. The results of these hypotheses will provide an insight into the extent to which the strategies and policies used for development control can influence the economic sustainability of Nigerian construction industry. The results will also enlighten the built environment stakeholders on the need to improve the instruments and strategies used in development control so as to enhance sustainable economic growth in Nigeria.

METHODOLOGY
This study adopted a cross-sectional survey method, while utilising a pragmatist knowledge based approach. The pragmatist believes that knowledge claims arise out of actions, situations, and consequences rather than antecedent conditions as in post-positivism (Creswell, 2003). The approach focuses attention on development control as critical problems influencing the economic sustainability of Nigerian construction industry and drawing liberally from both quantitative and qualitative assumptions to derive knowledge about the problems in line with the pragmatism enquiry approach. The cross-sectional survey was adopted to quickly reveal, prevalence and relationships (and non-relationships) among variables at a particular point in time, a deductive approach which does not emphasize on processes or changes through time or differentiating cause and effect from simple association (Mann, 2003; Saunders, Lewis and Thornhill, 2009). The survey was carried out with the aid of interview and structured questionnaire, since the study was based on exploration of the perception of respondents on variables which are mostly measured in ordinal scale. In order to determine if the questions were unambiguous and have substantially captured the utilisation of development control instruments, its influencing factors and economic sustainability of the construction industry there was a pilot survey of experts who are conversant with the subject. The instrument was tested for reliability and found to be of high level with Cronbach α of 0.68, 0.73, 0.76 and 0.84 for the Architects, Builders, Town Planners, and Engineers respectively, thus can be highly acceptable, since the value of alpha is desirable with the range higher than 0.6 (Gliem and Gliem, 2003). The study population consists of construction industry professionals in Nigeria since they are internal stakeholders mostly concerned with the production and utilisation of the development control instruments. The study purposively sampled 160 professionals resulting in 148 valid responses. This comprises Engineers (41), Architects (36), Builders (34), and Urban planners (37) from Akwa Ibom, Rivers, Lagos states and the Federal capital territory.  Eight development control instruments, thirteen factors influencing the effectiveness of development control and fifteen economic sustainability indicators were identified from literature as variables for the basis of formulation of questionnaire administered.

Data on the perception of professionals on the extent of utilisation of development control instruments, influencing factors and extent of economic sustainability of the construction industry were measured on a five point Likert-scale namely: very low=1, low=2, moderate=3, high=4 and very high=5. The relative importance index (RII) computed using Equation 1, was used in this study to determine the professionals’ perception of importance of the variables evaluated.




RII = ∑ W/ A x N…………… (1)

Where W is the weight given to each variable by the respondents and ranges from 1 to 5; A – the highest weight = 5; N – the total number of respondents.

According to Imonikebe (2013) the cut-off score in such case can be determined by summing the mean values and dividing by the total number of scaling items: (1+2+3+4+5)/5 = 3.0. In this case however the 3.00 is equivalent to the RII 0.60 cut-off value dividing between those significant and non-significant variables. The variation of the perceptions of professionals were analysed with Kruskal Wallis tests, while the correlation between the extent of utilisation of the control instruments and the extent of economic sustainability of Nigerian construction industry was analysed using spearman rank correlation.

PRESENTATION AND DISCUSSION OF RESULTS
The results of the analyses and the discussion of the findings are presented hereafter.

Features of the respondents
The features of the professionals used for the study were investigated as a background to the understanding and discussion of the respondents used. For this purpose, five features namely: sex, age, states of operation, highest educational qualification and years of experience were used to investigate the characteristics of the professionals. The result presented on Table 1 shows that the percentage of the respondents who are males ranged between 77.78 and 88.24%, while the females ranged between 11.76 and 22.22%. All the professionals are adults as none is below 17 years, while the sampled respondents were fairly uniformly spread across the selected states. The result also shows that majority of the sampled professionals have been educated above first degree, with experience ranging between 11 and 20 years. The result indicates that majority of the professionals used as respondents have the expected features necessary for the reliability of the information provided in this study.
Table 1: Features of Respondents

	Features
	Sub features
	Engineers
	Architects
	Builders
	Urban

Planners
	Total

respondents

	
	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Sex
	Male
	36
	87.80
	28
	77.78
	30
	88.24
	31
	83.78
	125
	84.46

	
	Female
	5
	12.20
	8
	22.22
	4
	11.76
	6
	16.22
	23
	15.54

	
	Total
	41
	100
	36
	100
	34
	100
	37
	100
	148
	100

	Age
	1-17yrs
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00
	0
	0.00

	
	18-40yrs
	7
	17.07
	7
	19.44
	6
	17.65
	9
	24.32
	29
	19.59

	
	40-59yrs
	24
	58.54
	19
	52.78
	19
	55.88
	18
	48.65
	80
	54.05

	
	>60yrs
	10
	24.39
	10
	27.78
	9
	26.47
	10
	27.03
	39
	26.35

	
	Total
	41
	100
	36
	100
	34
	100
	37
	100
	148
	100

	States of

 Operation
	AKS
	12
	29.27
	10
	27.78
	9
	26.47
	10
	27.03
	41
	27.70

	
	RVS
	10
	24.39
	9
	25.00
	8
	23.53
	9
	24.32
	36
	24.32

	
	LAS
	10
	24.39
	8
	22.22
	8
	23.53
	9
	24.32
	35
	23.65

	
	FCT
	9
	21.95
	9
	25.00
	9
	26.47
	9
	24.32
	36
	24.32

	
	Total
	41
	100
	36
	100
	34
	100
	37
	100
	148
	100

	Qualification
	OND/HND
	7
	17.07
	2
	5.56
	6
	17.65
	7
	18.92
	22
	14.86

	
	B.Sc
	17
	41.46
	4
	11.11
	8
	23.53
	9
	24.32
	38
	25.68

	
	M.Sc
	13
	31.71
	26
	72.22
	12
	35.29
	13
	35.14
	64
	43.24

	
	Ph.D
	4
	9.76
	4
	11.11
	8
	23.53
	8
	21.62
	24
	16.22

	
	Total
	41
	100
	36
	100
	34
	100
	37
	100
	148
	100

	Experience
	1-5yrs
	0
	0.00
	0
	0.00
	4
	11.76
	2
	5.41
	6
	4.05

	
	6-10yrs
	5
	12.20
	3
	8.33
	5
	14.71
	3
	8.11
	16
	10.81

	
	11-15yrs
	18
	43.90
	7
	19.44
	8
	23.53
	11
	29.73
	44
	29.73

	
	16-20yrs
	12
	29.27
	18
	50.00
	11
	32.35
	14
	37.84
	55
	37.16

	
	>20yrs
	6
	14.63
	8
	22.22
	6
	17.65
	7
	18.92
	27
	18.24

	
	Total
	41
	100
	36
	100
	34
	100
	37
	100
	148
	100


N= Number of respondents
Evaluation of the Extent of Utilisation of Development Control Instruments
In evaluating the extent of utilisation of development control instruments, eight development control instruments were identified from literature. Respondents were then asked to assess the level of utilisation of the development control instruments in Nigeria. The result is presented in Table 2.
Table 2: Perceptions of extent of utilisation of development control instruments
	
	Engineers

N=41
	Architects

N=36
	Builders

N=34
	Urban Planners
N=37
	Total

N=148

	Development control instruments
	RII
	Rank
	RII
	Rank
	RII
	Rank
	RII
	Rank
	RII
	Rank

	Zoning ordinance
	0.71
	1
	0.72
	1
	0.75
	1
	0.68
	2
	0.71
	1

	Physical development Plan
	0.66
	2
	0.67
	3
	0.65
	3
	0.71
	1
	0.67
	2

	Licenses/Permits
	0.62
	3
	0.61
	4
	0.59
	4
	0.63
	5
	0.61
	3

	Environmental impact Assessment
	0.58
	4
	0.57
	7
	0.67
	2
	0.64
	4
	0.61
	3

	Area action/layout plan
	0.58
	4
	0.59
	6
	0.59
	4
	0.59
	6
	0.59
	5

	Site Analysis report
	0.58
	4
	0.56
	8
	0.58
	6
	0.59
	6
	0.58
	6

	Physical planning act/law 
	0.56
	7
	0.61
	4
	0.58
	6
	0.59
	6
	0.58
	6

	Building Code/planning standards
	0.53
	8
	0.55
	2
	0.56
	8
	0.65
	3
	0.57
	8


The result presented on Table 2 shows that 50% of the development control instruments attained significant level of utilisation, with zoning ordinance, physical development plan, licenses/permits and environmental impact assessment being the most significantly utilised control instruments. The result is an indication that development control instruments have not been optimally utilised in the regulation of development in the construction industry. The result also shows that the building code is the least utilised, which may be attributable to the inability of government at federal and state level to approve the code and ensure its enforcement (Dahiru, Abdulazeez and Abubakar, 2012).  For the purpose of evaluating the respondents’ agreement in the perceptions of extent of utilisation of development control instruments, the first hypothesis was postulated as earlier stated. This was tested with Kruskal Wallis test at p≤0.05, the decision rule is that if p-value > 0.05, the hypothesis is accepted, but if p-value ≤ 0.05 the hypothesis is rejected. The result presented on Table 3 shows that the p-value for hypothesis one is 0.404, which is greater than assumed significance level of 0.05, hence the null hypotheses is accepted and it was concluded that there is no evidence in the data to suggest that the perceptions of the respondents are different.
Table 3: Comparison of extent of utilisation of development control instruments

	Item compared
	No of

variables
	Mean

Rank

Engineers
	Mean

Rank

Architects
	Mean

Rank

Builders
	Mean

Rank

Urban

Planners
	Chi-square
	p-value
	Decision

@ 0.05 Sig.

level

	Effectiveness of control instruments
	8
	13.31
	15.13
	16.63
	20.94
	2.921
	0.404
	Accept


The results indicate that the professionals have a common opinion about the extent of utilisation of development control instruments, which may be attributable to the general absence of public enlightenment (Alabi, 2010). The result also authenticates the necessity for combining the views as earlier done during the evaluation of effectiveness of development control instruments.

Evaluation of the factors influencing Utilisation of Development Control Instruments
For the purpose of evaluating the factors influencing the extent of utilisation of development control instruments, thirteen factors were identified from literature. Respondents were then asked to assess the extent of influence of the factors on development control in Nigeria. The result is presented in Table 4.
Table 4: Perceptions of factors influencing the utilisation of development control instruments

	
	Engineers

N=41
	Architects

N=36
	Builders

N=34
	Urban Planners
N=37
	Total

N=148

	Factors influencing development control 
	RII
	Rank
	RII
	Rank
	RII
	Rank
	RII
	Rank
	RII
	Rank

	Inadequate legal framework for control
	0.64
	2
	0.66
	1
	0.65
	1
	0.57
	5
	0.63
	1

	Absence of public enlightenment
	0.67
	1
	0.65
	2
	0.62
	2
	0.56
	7
	0.62
	2

	Poor financial capability of developers
	0.61
	4
	0.59
	6
	0.62
	2
	0.64
	1
	0.62
	2

	Non-involvement of other professionals
	0.60
	6
	0.63
	3
	0.61
	4
	0.59
	4
	0.61
	4

	Inadequacy of legal sanctions for defaulter
	0.61
	4
	0.59
	6
	0.59
	6
	0.60
	3
	0.60
	5

	Corrupt and compromising practices
	0.57
	9
	0.61
	4
	0.61
	4
	0.62
	2
	0.60
	5

	Inadequate organisational control structure
	0.58
	7
	0.58
	8
	0.59
	6
	0.54
	10
	0.57
	7

	Procedural delay
	0.62
	3
	0.61
	4
	0.55
	10
	0.50
	12
	0.57
	7

	Lack of data and information for decision making
	0.58
	7
	0.58
	8
	0.56
	9
	0.57
	5
	0.57
	7

	Socio-cultural attitude of city inhabitants
	0.57
	9
	0.58
	8
	0.58
	8
	0.51
	11
	0.56
	10

	Political interference
	0.54
	11
	0.54
	11
	0.55
	10
	0.56
	7
	0.55
	11

	Inadequate skilled personnel
	0.50
	12
	0.50
	13
	0.49
	13
	0.56
	7
	0.51
	12

	Inadequate equipment and tools
	0.50
	12
	0.53
	12
	0.52
	12
	0.46
	13
	0.50
	13


The result in Table 4 shows that the most significant factors influencing the utilisation of development control instruments are; inadequate legal framework for control, absence of public enlightenment, poor financial capability of developers, non-involvement of other professionals, inadequacy of legal sanctions for defaulters and corrupt and compromising practices, with relative importance indices ranging between 0.63 and 0.60. The result which shows that about 50% of the identified factors had significant effect, also shows that inadequate skilled personnel, tools and equipment were not significant factors influencing the utilisation of development control instruments. The result indicates that there are key factors which influence the utilisation of development control instruments, and these factors need to be given attention in line with the finding of Alabi (2010). 
Evaluation of Extent of Economic Sustainability of Nigerian Construction Industry

In order to assess the extent to which Nigerian construction industry has been economically sustainable, fifteen economic indicators were identified from literature. Respondents were then requested to assess the extent to which the construction industry has encouraged each of the economic sustainability concerns. The result is presented in Table 5.
Table 5: Perceptions of extent of economic sustainability of Nigerian construction industry
	Variables for Economic sustainability performance
	Engineers

N=41
	Architects

N=36
	Builders

N=34


	Urban Planners
N=37
	Total

N=148

	Sustainability indicators
	RII
	Rank
	RII
	Rank
	RII
	Rank
	RII
	Rank
	RII
	Rank

	Employment rate
	0.66
	1
	0.61
	4
	0.66
	1
	0.58
	2
	0.63
	1

	Employment diversity
	0.62
	3
	0.63
	1
	0.64
	2
	0.57
	3
	0.61
	2

	Analysis of market supply & demand
	0.65
	2
	0.62
	2
	0.58
	4
	0.55
	5
	0.60
	3

	Schedule management
	0.61
	4
	0.62
	2
	0.61
	3
	0.53
	8
	0.59
	4

	Investment opportunity
	0.53
	5
	0.53
	5
	0.55
	5
	0.52
	10
	0.53
	5

	Capital development
	0.47
	10
	0.51
	7
	0.55
	5
	0.56
	4
	0.52
	6

	Internal return ratio (IRR)
	0.50
	6
	0.52
	6
	0.53
	7
	0.53
	8
	0.52
	6

	Cash flow management
	0.46
	11
	0.46
	10
	0.49
	10
	0.63
	1
	0.51
	8

	Life-cycle cost/benefit
	0.48
	7
	0.48
	8
	0.51
	9
	0.54
	6
	0.50
	9

	Financial risk
	0.48
	7
	0.48
	8
	0.52
	8
	0.54
	6
	0.50
	9

	Savings rate
	0.48
	7
	0.44
	12
	0.46
	11
	0.51
	11
	0.47
	11

	Poverty rate
	0.42
	12
	0.45
	11
	0.46
	11
	0.45
	15
	0.45
	12

	Income Distribution
	0.42
	12
	0.43
	13
	0.45
	13
	0.46
	14
	0.44
	13

	Labour force improvement
	0.41
	14
	0.43
	13
	0.45
	13
	0.49
	13
	0.44
	13

	Project financing channels
	0.39
	15
	0.43
	13
	0.44
	15
	0.50
	12
	0.44
	13


Table 5 shows that the construction industry has only promoted and encouraged twenty percent of the economic sustainability concerns, while eighty percent of the concerns have not received encouragement. The result reveals that employment rate, employment diversity and analysis of market supply and demand are the economic sustainability concerns which have been promoted by the current level of utilization of development control. The results generally imply poor economic sustainability of the construction industry, which supports the need for industry to adopt strategies for the enhancement of sustainable development (Sev, 2009). In order to evaluate the respondents’ agreement in the perceptions of extent of economic sustainability of construction industry, the second hypothesis was postulated as earlier stated and tested as in the first hypothesis. The result is presented on Table 6.
Table 6: Comparison of extent of economic sustainability of construction industry
	Item compared
	No of

variables
	Mean

Rank

Engineers
	Mean

Rank

Architects
	Mean

Rank

Builders
	Mean

Rank

Urban

Planners
	Chi-square
	p-value
	Decision

@ 0.05 Sig.

level

	Development control instruments
	15
	26.40
	27.30
	32.60
	35.70
	2.885
	0.410
	Accept


The result on Table 6 shows that the p-value for hypothesis two is 0.410, which is greater than assumed significance level of 0.05, hence the null hypotheses is also accepted, and it was concluded that there is no evidence in the data to suggest that the perceptions of the respondents are different. The results indicate that the professionals have a common opinion about the extent of economic sustainability of construction industry, which may be attributable to the general low level of sustainability awareness and integration in project execution in the Nigerian construction industry (Ujene, 2014).

Correlation of Utilisation of Development Control Instruments and the Extent of Economic Sustainability of Nigerian Construction Industry

In order to ascertain the existence of significant correlation  between the professionals’ perceptions of the extent of utilisation of development control instruments and the extent of economic sustainability of Nigerian construction industry, the third hypothesis was postulated as earlier stated. Four most significantly utilised control instruments were correlated with three most significant economic sustainability concerns (with relative importance index greater than the significance cut-off of 0.60). This helped to ascertain the level of influence the utilisation of development control instruments has on the extent of economic sustainability of Nigerian construction industry. This hypothesis was tested using the Spearman rank correlation test at p≤0.05, with the decision rule that if p ≤ 0.05, the test rejects the hypothesis, but if p > 0.05, the test accepts the hypothesis. The results which are presented on Table 7 show that the correlation of physical planning act/law and employment rate yielded a p-value of 0.012 less than 0.05 level of significance.

Table 7: Result of correlating effectiveness of development control instruments and the extent of economic sustainability 

	Variable correlated
	SUM
	Mean
	SD
	R
	P-value
	Decision

@ 0.05 Sig.



	Zoning ordinance
	528
	3.568
	0.905
	
	
	

	Employment rate
	465
	3.142
	0.719
	-0.205
	0.012
	Reject

	Employment diversity
	454
	3.068
	0.555
	-0.152
	0.066
	Accept

	Analysis of market supply & demand
	445
	3.007
	0.623
	-0.062
	0.454
	Accept

	Physical development Plan
	497
	3.358
	0.606
	
	
	

	Employment rate
	465
	3.142
	0.719
	0.045
	0.587
	Accept

	Employment diversity
	454
	3.068
	0.555
	-0.018
	0.832
	Accept

	Analysis of market supply & demand
	445
	3.007
	0.623
	-0.102
	0.218
	Accept

	Licenses/Permits
	452
	3.054
	0.506
	
	
	

	Employment rate
	465
	3.142
	0.719
	-0.126
	0.126
	Accept

	Employment diversity
	454
	3.068
	0.555
	-0.131
	0.113
	Accept

	Analysis of market supply & demand
	445
	3.007
	0.623
	-0.032
	0.695
	Accept

	Environmental impact assessment
	454
	3.068
	0.878
	
	
	

	Employment rate
	465
	3.142
	0.719
	-0.032
	0.700
	Accept

	Employment diversity
	454
	3.068
	0.555
	-0.143
	0.083
	Accept

	Analysis of market supply & demand
	445
	3.007
	0.623
	0.044
	0.594
	Accept



The rejection of the hypothesis implies that zoning ordinance has significant relationship with employment rate, but does not have relationship with the other economic concerns. The result also shows that physical development plan, licenses/permits and environmental impact assessment do not have significant relationship with all the economic sustainability concerns correlated with p-values greater than 0.05. The result is an indication that the current level of utilisation of development control instruments has not significantly influenced the promotion of economic sustainability of the construction industry. This may be attributable to inadequate legal framework for control and absence of public enlightenment which are the most significant factors identified in this study.
CONCLUSION AND RECOMMENDATIONS
This study evaluated professionals’ perception of extent of utilisation of development control instruments, its influencing factors and the extent of economic sustainability attainment of the Nigeria construction industry, with a view to enhancing economic growth of Nigeria.   Survey design method was adopted underpinned by a pragmatist enquiry approach. It was concluded that 50% of the development control instruments attained significant level of utilisation, with, zoning ordinance, physical development plan, licenses/permits and environmental impact assessment being the most significantly utilised control instruments, while the building code is the least utilised with the professionals having common view on the utilisation of the development control instruments. 

The study also found that the most significant factors influencing the utilisation of development control instruments are; inadequate legal framework for control, absence of public enlightenment, poor financial capability of developers, non-involvement of other professionals, inadequacy of legal sanctions for defaulter and corrupt and compromising practices, representing about 50% of the evaluated factors. The construction industry has only promoted and encouraged twenty percent of the economic sustainability concerns, while eighty percent of the concerns have not received encouragement, with employment rate, employment diversity and analysis of market supply and demand being the economic sustainability concerns which have been promoted by the current level of utilisation of development control as unanimously perceived by the respondents. It was also concluded that the current level of utilisation of development control instruments has not significantly influenced the promotion of economic sustainability of the construction industry as only zoning ordinance correlated significantly with employment rate, while the utilisation of other control instruments did not significantly influence all the other economic sustainability concerns. 

In line with the findings of this study it is recommended that government at federal and state levels should approve the building code and ensure the enforcement and use of legal framework for control of all development control instruments. It is also recommended that all the development control agencies should engage sufficient and qualified professionals especially Builders in view of their strategic role in the utilisation of the instruments during project execution, developers should be enlightened, and development charges made affordable for poor urban developers. Builders as professional responsible for production management should be wary of economic sustainability concerns and promote their positive realisation during the utilisation of the control instruments in production process for enhanced economic growth.

LIMITATION OF THE STUDY
This study is limited to the perception of the selected professionals who were considered very important in the production and utilisation of control instruments during the development of the built environment. However, since the study did not cover the views of other stakeholders in the development process, and could not cover all the states in Nigeria, the result may not be absolutely generalised, but could provide reasonable insight and guide for further studies.

REFERENCES
Ahmed, A. and Dinye, R. D. (2011).  Urbanisation and The Challenges of Development Controls in Ghana: A Case Study of Wa Township, Journal of Sustainable Development in Africa, 13 (7), 210-235.

Alabi, M. O. (2010). Prioritizing Factors of Failure in Controlling Physical Development in Nigerian Cities, Journal of Sustainable Development in Africa, 12 (2), 215-231.

Aluko, O. (2011a). Urbanization and Effective Town Planning in Nigeria, International Multidisciplinary Journal, Ethiopia, 5 (2), 126-139.

Aluko, O. (2011b). Development Control in Lagos State: An Assessment of Public Compliance to Space Standards for Urban Development, International Multidisciplinary Journal, Ethiopia, 5 (5), 169-184.

Ayotamuno, A. and Owei, O. B. (2015).  Housing in Port Harcourt, Nigeria: The Modified Building Approval Process.  Environmental Management and Sustainable Development, 4 (1), 16-28.

Braganca, L., Mateus, R.  and Koukkari, H. (2010).  Building Sustainability Assessment, Sustainability, 2, 2010-2023.

Creswell, J. W. (2003). Research Design: Qualitative, Quantitative and Mixed Methods Approaches. Second Edition, California: Sage Publications, Inc.

Dahiru, D., Abdulazeez, A.D.  and Abubakar, M. (2012). An Evaluation of the Adequacy of the National Building Code for Achieving a Sustainable Built Environment in Nigeria, Research Journal of Environmental and Earth Sciences, 4(10), 857-865.
Gliem, J. A. and Gliem, R. R. (2003). Calculating, Interpreting, and Reporting Cronbach’s Alpha Reliability Coefficient for Linkert- Type Scales. A Paper Presented at the Midwest Research-to-Practice Conference in Adult, Continuing, and Community Education. The Ohio State University, Columbus, OH, October, 8-10. 

Ikejide, C. N. (2011). The Impact of Planning Administrative Structure of Town Planning Authorities on Development Control in Enugu Metropolis, Masters thesis, Department of Urban and Regional Planning, University of Nigeria Enugu Campus.

Imonikebe, U.G. 2013. Constraints to Pig Farmers’ Participation in Food Production as Occasioned by the Devastating Flood in Isoko North Local Government Area of Delta State, Nigeria.  Scottish Journal of Arts, Social Sciences and Scientific Studies, 17(1), 13- 19.

Jackman, M. (2010). Investigating the Relationship between Residential Construction and Economic Growth in a Small Developing Country: The Case of Barbados, International Real Estate Review, 13(1), 109 – 116.

Kahi, M. R. (2015).  An Assessment of Development Control Systems in Vihiga Town – Kenya, Master in Arts (Planning) Thesis, Department of Urban and Regional Planning, University of Nairobi, Kenya.
Khan, R. A. (2008).  Role of Construction Sector in Economic Growth: Empirical Evidence from Pakistan Economy, First International Conference on Construction in Developing Countries (ICCIDC–I) “Advancing and Integrating Construction Education, Research & Practice” August 4-5, Karachi, Pakistan.

Mann, C. J. (2003). Observational Research Methods. Research Design II: Cohort, Cross sectional, and Case-control Studies, Emergency Medicine Journal (EMJ), 20, 54–60.

Markulev, A. and Long, A. (2013). On sustainability: an economic approach, Staff Research Note, Productivity Commission, Canberra.

Mittelsteadt, N.L., Adamowicz, W.L. and Boxall, P.C. (2001). Economic Sustainability: An Assessment of Criteria and Indicator Systems for Economic Components of Sustainable Forest Management, Working Paper 2001-11, published by Sustainable Forest Management Network University of Alberta, Edmonton, Alberta.

Nduthu, D. M. (2010).  The Institutional Challenges of Development Control in Urban Areas A Case Study Of Thika Municipality, Kenya.  Master of Arts (In Planning) Thesis, University of Nairobi, Kenya. 

Ngetich, J. K., Opata, G. P.  and Mulongo, L. S.  (2014). A Study on the Effectiveness of Urban Development Control Instruments and Practices in Eldoret Municipality, Kenya Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS), 5(2), 83-91
Obabori1, A.O., Obiuwevbi, D.A. and Olomu, J.I. (2007). Development Control an Important Regulator of Settlement Growth: A Case Study of Ekpoma, Nigeria Journal of Human Ecology, 21(4), 285-291.

Ogundele, F. O., Ayo, O., Odewumi, S. G. and Aigbe, G. O. (2011). Challenges and Prospects of Physical Development Control: A case study of Festac Town, Lagos, Nigeria, African Journal of Political Science and International Relations, 5(4), 174-178. 
Okekeogbu, C. J. (2011). Development Control and Local Planning Authorities in Enugu: A Critical Appraisal. Journal of Environmental Management and Safety, 2 (1), 56 – 66. 

Peters, A. A. (2015). Development Control in Adamawa State: Problems and Prospects, International Journal of Environment, Ecology, Family and Urban Studies (IJEEFUS), 5 (4), 7-12.

Saunders, M., Lewis, P. and Thornhill, A. (2009) Research Methods for Business Students, 5th ed., Harlow, Pearson Education. 

Sev, A. (2009). How Can the Construction Industry Contribute to Sustainable Development? A Conceptual Framework, Sustainable Development, 7(3), 161-173.

Shen, L. Y., Wu, Y. Z., and Zhang, X. (2011). Key Assessment Indicators for the Sustainability of Infrastructure Projects. Journal of Construction Engineering and Management, 137(6), 441-451.

Vaghani, K. B. Shah, N. C.  and Chauhan, K. A. (2010). Impact of Building Byelaws on Housing: A Comparative Study of Development Control Rules of Jaipur and Pune, Institute of Town Planners, India Journal, 7(2), 34 – 40.

Ujene, A. O.  (2014). Integrating Environmental Priority Concerns in Building Planning and Production in Niger Delta, Nigeria. Journal of Architecture, Planning & Construction Management, 4(2), 37-56.
THE ROLE OF CONSTRUCTION SMALL AND MEDIUM ENTERPRISES (SMEs) IN ECONOMIC DEVELOPMENT
BLDR NAPOLEON D. USMAN1 AND BLDR JOHN ALAEZI2
1Federal Polytechnic, Bauchi

2NIOB National Office, Abuja

E-mail: napodanusman@yahoo.com, E-mail: john.alaezi@yahoo.com

ABSTRACT
Construction SMEs do contribute immensely to the economic development globally. GDP determines the growth of any economy. Studies express concern over the non-performance of construction SMEs. This is evident by poor management, high rate of inflation, high rate of unemployment, and increase in poverty and as well as lack of infrastructure for economic development. Exploratory design was used to collect data through literature review. The study is aimed at examining the role of construction SMEs on economic development. This was achieved through the following objectives: to determine the impact of policy on construction SMEs, to ascertain the need for construction SMEs, examine how food and insecurity affect construction SMEs in economic development, to examine technology on construction SMEs and evaluate the challenges of construction SMEs on economic development. Despite the significant contribution of construction SMEs globally, it is still a mirage in Nigeria. Based on these, recommendations were made that Construction SMEs operators should develop skills and innovations in enhancing economic development as well as monitoring and supervision mechanisms should be intensified by government and professional bodies.
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INTRODUCTION

Construction Small and Medium Enterprises (SMEs) are the backbone of economic development globally. Construction SMEs play a vibrant role in developed economies such as in job creation, product innovation, research and development as well as employment and poverty reduction (Ahiawodzi and Adade, 2012). Construction SMEs are recognized globally because of the role they play in economic development. Gurjao (2006) defined SMEs as firms with assets between $20,000 and $100,000. SMEs are classified according to their category, thus, dependent and partnership. According to European Commission (2015), any entity engaged in an economic activity irrespective of its legal form. Thus, the self-employed, family, firms, partnership and association regularly engaged in economic activity is considered as large or medium, whereas, less than 100 workers are considered as small enterprises.
SMEs globally contribute to the economic development of any nation. Economic development can be determined by Gross Domestic Product (GDP). Construction SMEs are enhanced through gross domestic product (GDP). For instance, the construction industry accounts for about 5% in Nigeria as compared to South Africa 19%, Mexico 17.7% and Ghana 8% (Usman et al., 2014). This is a clear indication that Nigeria is lagging behind in terms of economic development. Studies have shown that the Nigerian economy is dwindling especially in joblessness (Mailfiya, 2015). Evidently, 65% of Nigerian youths are unemployed (Usman and Keftin, 2015).

In the same way, United Nations Educational, Scientific and Cultural Organization (UNESCO) affirmed that about 92% of Nigerians survive on less than $2 daily while about 71% survive on less than $1 a day (Usman and Keftin, 2015). According to Mailafiya (2015), 10 million Nigerians are living under poverty which constituted 62.5% out of 170 million. In addition, Nigeria is rated 158 out of 177 on Human Capital Development Index (Usman and Keftin, 2015). Issues that affect construction SMEs in Nigeria that need redress include economic situation, food and insecurity, politics amongst others. 

Construction SMEs determine the GDP of a nation. For instance, in 2013, Nigerian GDP rose from $262.6 billion US to $510 billion (Mailafiya, 2015). In spite of Nigeria’s growth in GDP, it is still deficient in housing and improving livelihood (Usman et al., 2014). In the same vein, SMEs accounts for 70% of Ghana GDP and 92% in South Africa and 70% of the manufacturing sector in Nigeria (Abor & Quartey, 2010; Aigbavboa & Thwala, 2014).

Construction SMEs contributes greatly to job creation, social stability improves livelihood and reduce poverty (Aigbavboa & Thwala, 2014; Ahiawodzi and Adade, 2012). In USA, Construction SMEs add new products and services which invariably created employment opportunities, open foreign markets, increase market competition in the global market (Turner, Ledwith & Kelly, 2012). In the same way, Japan Construction SME’s accounts for most of the countries businesses, increased employment and as well, improved the living standards of the Japanese (Usman et al., 2014). 

Equally, Taiwan Construction SMEs generates 98% of the country’s GDP (Turner et al., 2012). In South Africa, Construction SME’s have been identified as the most important sector that drives its economy thereby creating employment and poverty reduction (Turner et al., 2012). Construction SMEs accounts for 97.5 % of the businesses in South Africa and contribute 57% to GDP and provides 61% employment (Turner et al., 2012; Usman et al., 2014). In European Union, Construction SMEs contribute 99.8% generating 60% GDP and employ 70% (Berry, Von Cassim, Kespor, Rajaratnam & Van, 2002; Turner et al., 2012). Construction SMEs are important contributors to the economic development of any nation and the driving force for unemployment and poverty reduction.

SMEs contribute more than 50% to the global economy and 95% of registered firms operating across the globe (Mag &Varothayam, 2015). This means that construction SMEs are vital contributors to the economy. In 2012, Sri Lanka SMEs contributed 30.4% to GDP (Turner et al., 2012). Studies reveal that the performance of the construction SMEs is based on financing, management, marketing, technology, infrastructure and government regulations (Mag &Varothayam, 2015). Therefore, SMEs are integral components of economic development and a key element in poverty reduction.

According to World Economic Forum (2016), Construction SMEs play an important role in economic development especially in developing countries by enhancing competition and entrepreneurship. The competition leads to innovation and skills development for construction SMEs. Turner et al., (2010) added that construction SMEs employ not less than 22% of adult population in developing countries. Berry et al (2002) buttressed that in South Africa, construction SMEs contribute 56% of private employment and 36% of GDP; and in Sierra leone it employs 95% of the labor work force. This is a strong view of construction SMEs role in economic development through poverty clear indication that effort has to be intensified toward improved construction SMEs. 
STATEMENT OF THE PROBLEM

Studies have shown that Construction SME’s have performed below expectations evident by high rate of unemployment and increase in poverty as well as lack of infrastructure for economic development. This has greatly affected the living standards of an average Nigerian. There are several issues that pose challenges to construction SMEs such as technology, political, social and insecurity as well as high inflation rate which limit economic growth. However, efforts geared towards making construction SMEs meet up their requirements for economic development have failed. This study therefore, seeks to examine the role of Construction SMEs for economic development. 

METHODOLOGY

This research used exploratory approach. McNabb (2009) advocates that exploratory design is carried out for either one or two purposes, namely; a preparatory examination of an issue for gaining knowledge or for collecting data for immediate application to an administrative or a management problem. Exploratory design can be used as a stand – alone design because of its limited scope; in the same vein, it could be used as a stand – alone design when it is used to provide information for management decision (Inuwa & Kunya, 2015). Hence, exploratory design was employed as a stand – alone to provide information for construction SMEs in economic development. McNabb (2009) advised the use of Literature review as one of the most effective methods for data collection in exploratory design. Hence, the exploratory design is to examine construction SMEs in economic development. The study is delimited to the role of construction SMEs in economic development.

DISCUSSION OF FINDINGS
Impacts of Construction SMEs on Policy and Procedural Framework

Policy and procedural frameworks are supposed to be the guiding principles for construction SMEs for the enhancement of economic growth.  Unfortunately, these rules are not adhered to, for instance, Government officials do not follow town planning standards and allocate plots without following rules and procedures (Ede, 2010). Ike (2012) agrees with this contention that town planning departments are no longer performing their role as per the law. Contrarily, in Dubai, studies have shown that before any project starts, specialized property development consultants are engaged (Ike, 2012; Ede, 2010). These consultants assess the soil and carry out additional investigation. The construction design is then carried out based on the soil investigation reports. Usman et al (2010) points that in Nigeria, policies are there but complying with them is the bond of contention. For example, the proposed national building code stipulates standards and conditions for managing projects. In the same way the urban development and planning laws guide construction SMEs to economic growth. These are standards that guide the production and management of projects. However, monitoring and supervision of project has becomes a major challenge which invariably affects the growth of the economy.

The Need for Construction SMEs in Economic Development

Construction SMEs has experienced significant economic development and raising the standard of living globally (Beko, 2005; Mag & Varonthayam, 2015). In developing economies, the standards of living of many people have declined, leading to poverty and social conflict (Mamman et al., 2015, 2004). Several efforts by the public and private sectors to reduce poverty and standards of living of people (Turner et al., 2012; OECD, 2005) observed that private sectors consist of more than formal businesses. They reiterate that individuals and households ranging from rich to poor operate private economic sectors by consuming goods and services. This implies that poverty reduction requires greater efforts to address the needs and maximize the contributions of many informal enterprises.
European Commission (2005) reports the increase in participation of the private sector in poverty reduction. This indicates that the private sector plays an increasing role in the delivery of government funded services such as health and education. In Eastern and Central Europe, there is a diversity of economies in production and marketing of agricultural product (Mamman et al., 2015). Similarly, in Latin America, the private sector provides most income generating activities and job creation which is the driving force for economic development and poverty reduction (European Commission, 2016; Turner et al., 2012).
According to OESD (2005), developing countries have a strong interest in encouraging business environment that enables the private sector to flourish and fulfills the role of construction SMEs as the backbone for economic development. Poverty reduction requires a focus on construction SMEs to thrive for sustainable economic development.

Various governments and non – governmental agencies assist in the construction SMEs because of the gross benefit to economic development. These forms of assistance, boost training and retraining of personnel, support research and development, improve infrastructural development, alleviate poverty and improve living standards. The Government of the Federation made concerted efforts to improve economic development. Thus:

1. Small Scale Industries Credit Scheme - 1971

2. Nigerian Bank for Commerce and Industries – 1973

3. Nigerian Industrial Development Bank – 1974

4. SME Apex Unit of CBN – 1989

5. National Economic Reconstruction Fund (NERFUND) – 1989

6. The African Development Bank/ - 1989

7. Nigerian Export/Import Bank (NEXIM) 

8. National Directorate of Employment (NDE)

9. Industrial Development Coordinating Center

10. Community Banks

11. Peoples Bank of Nigeria

12. Family Economic Advancement Programme

13. Small and Medium Enterprises Schemes

14. Small and Medium Industries Equity Investment Scheme

15. Bank of Industry (BOI)

16. Small and Medium Enterprises Developing Agency of Nigeria (SMEDAN), amongst others.

The above institutions were established to support construction SMEs in Nigeria, however, these efforts were not sustained and the mission is yet to gain its roots.

Food and Insecurity

Food and insecurity is a serious issue that has negative impact on economic development of any nation. This insecurity could be developing as a result of communal crisis, social crisis or religious crisis such as insurgency. Studies have shown that over US 38.2 million people are internally displaced as a result of insurgency (Samson, 2016). In the same way, people displaced by insurgency currently live in Syria (over US 7.6 million) and Columbia (over US 6 million) Iraq with US 3.5 million and in Africa, Sudanese displaced were 2.1 million (Samson, 2016).
Technology
Construction SMEs like other industries, have undergone tremendous changes in process and product, innovations, engineering and construction sectors are hesitant in embracing the latest technological opportunities, thus, stagnate economic development (European Commission, 2015). Construction SMEs have a host of potentials for improving productivity and efficiency and effectiveness in service delivery. These potentials include digitisation, innovative technologies and new construction techniques. Furthermore, the rapid emergence of augmented reality, drones, 3D scanning and printing, Building Information Modeling (BIM),autonomous equipment and advanced materials are globally practiced in enhancing construction SMEs (Gurjao, 2006).

Consequently, adopting and exploiting these technologies, it will improve construction SMEs productivity, management and enhance quality and safety. However, these potentials can be enhanced with commitment and concerted efforts from technology, operations and strategy to personnel and regulation (World Economic Forum, 2016). According to the World Economic Forum report (2016), Construction SMEs needs transformation. The report identifies areas of transformation and best practices as well innovates approaches into eight areas, viz:

i. Technology, materials and tools

ii. Processes and operations

iii. Strategy and business model innovation

iv. People, organization and culture

v. Industry collaboration

vi. Joint industry marketing

vii. Regulation and policies

viii. Public procurement

Challenges of Construction SMEs

Construction SMEs challenges are obvious and some of which are persistent fragmentation of the industry, inadequate collaborations with suppliers and contractors, the difficulties in recruiting a talented workforce, and insufficient knowledge transfer from project to project etc. Other challenges include:
a. Lack of Innovation

The lifeblood of construction SMEs is research and development. Basically, the growth and development of any nation construction SMEs depends on the quality of research produced (Usman, 2015; Nebo, 2006). Nations with weak construction SMEs research, lag behind in labour force competitiveness. In fact, as labour force drives development, such SMEs lag behind in economic development. Therefore, researchers should be able to monitor global, technological needs, assess their relevance to economic growth and contribute to the technological capacity for nation building.

Studies have shown that most construction SMEs that have achieved a stable economic growth relied on research to drive their growth (Nebo, 2006; Eze, 2013 & Aimiuwu, 2010). For instance, the recognition china accorded as a player in the process of globalization was attributed by its development in sciences through research. In 2003, china had the second highest number of researchers in the world (862,000) behind USA (1.3 million in 1999) ahead of Japan (675,000) and Russia (487,000) (Chukwuemeka, 2014). Amongst the Organization for Economic Co-operation and Development (OESD) regimes, Japan had the highest number of researchers relative to employment (10.4 per thousand), followed by USA (9.3) and the European Union (5.8) (OECD Scientific Technology and Industry Score Board, 2005).
b. Insufficient Knowledge Transfer from Project to Project

Although projects are unique but the processes involved are similar. Therefore, lessons learn from one project can be applied to other similar projects. Experiences are lost because of overreliance on individual project managers.

c. Poor Supervision and Monitoring

Construction SMEs need close supervision and monitoring to enhance economic development. In addition, accurate and up-to-date budgeting and scheduling are serious challenges in monitoring and supervision.
d. Shortage of Young Talent and Poor Development

Creativity is not well exploited especially from the growing youths in recent technological advancement. The image that people have on construction SMEs is relatively poor and lacks gender diversity with little job security. Thus, misplace priority in the struggle to attract talented workforce, instead engage less effective people development initiative. 

e. Low entrepreneurial skills

f. Inadequate training and retraining

g. Low capitalization

h. Poor access to dynamic information

i. Lack of patronage of local content

j. Poor policy implementation

k. Poor budgetary provision and implementation

l. Lack of enabling environment (Social, Political, Legislative, macroeconomic and bureaucratic obstacles etc).

CONCLUSION

Despite the recognition accorded to construction SMEs as the basis for economic development, concerted effort to enhance economic growth proves abortive. Although Construction SMEs contribute significantly to socio-economic development across the globe, it has performed below expectation in Nigeria. Thus, lack of job opportunities, poverty reduction, skills development, technological advancement and lack of innovation in research and development are challenges that pose a threat to economic development in Nigeria through SMEs. There construction SMEs should be able to meet the socio – economic prosperity of Nigeria.

RECOMMENDATIONS

The following recommendations were made:

1. Construction SMEs’ operators, need to develop skills and innovations in enhancing economic development

2. Government should support and encourage construction SMEs transformation for economic development

3. Public and Private sectors should intensify and promote funding research and development for construction SMEs economic growth

4. Professional bodies should ensure ethical and policy compliance for enhancing construction SMEs

5. All stakeholders should create a corruption resilient procurement environment for economic development
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ABSTRACT
Compliance to Due Process in Public Procurement is essential if the funds appropriated for state projects are to be used effectively and efficiently to promote economic development. Due Process seeks to ensure that public procurement is conducted in a transparent, efficient, cost effective and accountable manner so that contractors who win bids are those best qualified to perform and at the best price. The high demand for public buildings, coupled with severe economic pressures has continued to cause increasing public interest on how to enhance value at all levels of governance. This study was aimed at assessing the readiness of the second tier government in Nigeria to comply with Due Process on public building projects delivery. It specifically assessed the availability of structures in the states for the implementation of Due Process and the extent of their compliance. Extant literature was reviewed on how implementation of Due process can enhance value in projects delivery and the economic relevance of public construction procurement. The study adopted a descriptive quantitative surveyed research design and the research was conducted in six states of the federation namely, Plateau, Kaduna, Benue, Katsina, Nassarawa and Niger states. Data were evaluated and interpreted using simple descriptive statistics. The findings revealed that as at February, 2009, there was 8.83% compliance with the Due Process by the second tier government in Nigeria. The study concludes that non compliance with the Due Process by the second tier government can impede implementation at the federal level and slow down national development. The study recommends that it is imperative for all state governments to not only pass their procurement bills, but also create enabling environment for effective implementation of Due Process in their procurements.

KEY WORDS: Compliance, Due Process, Economic Development, State Governments
INTRODUCTION

Due Process is a term that takes several meanings depending on the context of its usage. Globally, Due Process refers to the fundamental principles of justice or an established course for judicial proceedings or other governmental activities designed to safeguard the legal rights of the individual. In Nigeria, Due Process is generally viewed as an instrument of public accountability; and within the construction industry, the term Due Process refers to the mechanism that ensures that projects which must enjoy public funding pass the test of contract award review, oversight, and certification (Onwusonye, 2005). Due Process was initiated as a unit under the Office of the Presidency, after the World Bank conducted a Country Procurement Assessment Report (CPAR) on Nigeria in 1999. This Unit later metamorphosed into the Budget Monitoring and Price Intelligence Unit (BMPIU) in 2001 (BMPIU, 2006 and Akande, 2008). The need to reform the public finance system and to regulate the procurement process in Nigeria, led to the enactment of the Public Procurement Act, 2007 which gives the Due Process a regulatory framework. There have been several press reports that within three years the Bureau of Public procurement (BPP) saved over N88.5 billion (about $590million) from the award of contracts (Udo, 2010). If this is true, then it implies that the enthronement of Due Process regime in public procurement is achieving its purpose of enhancing value for money and thus optimizing the usage of government resources for development. Therefore, the state governments also need to be spared from losing huge amounts of money by replicating the Due Process.

The procurement manual provides responsibilities and guidelines for all public entities set up by the Constitution and whose funding is derived from the Federation Account or derive at least 35% of the funds from the federation account. The guidelines of the procurement manual, referred to as Due Process guidelines require compliance at every stage of project implementation, right from project procurement to implementation, and the administration of the contract. Each procurement activity starts from identification of needs, budget provision, advertisements of tenders, and evaluation of tenders, contract awards, and execution of contract to approvals for payment. Thus in assessing compliance, there are so many Agency Performance Indicators (API) to watch out for. This study assessed some basic indicators that include the placement of priority on competitive bidding, placement of adverts in a manner that ensures wide competition, adequacy of solicitation information, conducting of public bid opening sessions, the principle of lowest evaluated bid as the right winner and obtaining of approvals for all payments, and the payment of interest on delayed payments to contractors. 

Aim: The aim of the study was to determine the readiness of the second tier government to comply with the Due Process on Public Building Projects Delivery.

The objectives were:

i. To assess the availability of structures for implementation of the Due Process by the second tier government.

ii. To determine the extent of compliance with the Due Process guidelines by the second tier government

Enhancing Public Projects Value through Due Process Compliance

At the inception of the democratic dispensation in 1999, the Nigerian economy was in distress, characterized by policy instability, near collapse of social and economic infrastructure, rising level of poverty, unemployment, huge budget deficit, high import dependence, neglect of non-oil sector and agitation for equity in the distribution of development and resources from oil (Matankari, 2009). There was increasing dissatisfaction with the way the public sector delivers its services. The citizenry expected improvements in the capacity of the public sector to deliver more and better services at lower costs. These negative economic indices made it imperative for the government to embark on broad economic reforms. Due Process was initiated and later institutionalized to eliminate inadequacies in procurement operations such as poor project planning, poor price forecasting, limited competition, and corrupt practices (Ekwekwuo, 2009 and Akosile, 2010). It was aimed at promoting confidence in the public procurement system, enhancing good quality governance, better integration of the public procurement system with national budgeting procedures, having a more attractive investment climate, guaranteeing a substantial market share to domestic contractors, and ensuring that domestic procurement practices are in conformity with international best practice. A reformed procurement system was expected to strengthen the public expenditure system as it strategizes in proper handling of public funds and enabling the identification of major investment expenditures which facilitates budgetary decision making. These improvements were envisaged to be attained through a reform policy with the following objectives: 
i. Efficiency: An efficient procurement system was expected to produce the desired product or service at the lowest cost to resources. Achieving the right project for the right price, at the right time has always been a challenge to construction project managers, and procurement plays a critical role. The failure to deliver building projects on time, within budgets, to the required quality and satisfying all related socio-economic objectives will lead to public funds being allocated to other sectors. The core elements of construction procurement reform must include the principles of cost certainty and better value for money outcomes. 

ii. Competition: Best value is the ultimate goal of the public client. It is expected that when suppliers /Contractors compete with each other, they become more market conscious, more innovative, and consequently make effort to optimize their price and quality for the procuring entity (Donnelley, 2008). The Council of Registered Builders in Nigeria (CORBON) (2010) stated that value implies more than just price because it involves quality issues, thus the lowest initial price may not equate the lowest cost over the operating life of the item procured. Procuring entities need to ensure that potential contractors/suppliers have reasonable access to procurement opportunities by notifying them through at least the federal tenders’ journal or in two national dailies of available opportunities. A wider range of tenderers offer alternative designs, or techniques that enhance intrinsic quality without affecting monetary savings.

iii. Transparency: This has been defined as stating the requirements upfront and sticking to them (Donnelley, 2008). Transparency ranks as one of the most important of the cardinal objectives of the Due process because without it, it is difficult to achieve the other objectives. Ekwekwuo (2009) explains that transparency means openness, access to full and complete information, without which fairness, competitiveness, accountability and value for money cannot be achieved. It serves as the most effective safeguard against collusion, corruption and abuses of all kinds and critical for ensuring stakeholder participation and public confidence. 

iv. Accountability: This is an effective mechanism which enables accounting officers to exercise personal responsibility on issues of procurement risk and expenditure in a manner that shows how public interest has been protected in the expenditure of public funds. According to the African Development Bank/ Organization for Economic Cooperation and Development (ADB/OECD) (2009), accountability is the separation of responsibility with independent scrutiny. It involves that individuals and organizations are answerable for their actions and subject to sanctions for neglecting the rules. 

v. Ethics and Fair Dealing: These are marks and distinctive features of professionalism, because a general lack of regularity and discipline in the system attest to inadequate professionalism in the workforce (Butler, 2009). Fair dealing entails giving equal treatment where everyone gets the same chance to win the contract whether known persons or not and also irrespective of their nationality.

vi. Reliability/Consistency: It is essential that procuring entities should be able to respond promptly and efficiently to enquiries or suggestions from both customers and the public. There should be consistency in the implementation of the reform, that Contractors expect the same principles and procedures across the public sector. 

vii. Professionalism: A professionalized public service is expected to be committed to excellence, emphasizing both effectiveness and efficiency. Government procurement officers and the project teams need to acquire and maintain current technical knowledge and achieve appropriate professional standards that meet international best practices in project management and in contract administration. 

viii. Promotion of local industry: Government must be committed to economic growth by implementing measures to support the local industry, especially to advance small, medium and micro enterprises. Thus the Due Process takes into consideration the support and development of the local industry, and the creation of job opportunities. Both technology transfer and human resource development are crucial to the advancement and development of the local industry, which should help it become competitive both at local and international markets. 

These objectives of the Due Process in Nigeria have been observed by Transparency International (2008) as sound and capable of achieving desired impact socially and economically if well implemented.

Contribution of the Public Construction Sector to the National Economy

The construction industry is of strategic importance to any nation due to the role it plays in the economy. In Nigeria, the industry is responsible for employing up to 20% of the labour force (Ayangede, Wahab and Alake, 2009). According to Thai (2007), public works alone account for an estimated 9% -13% of the GDP of developing economies. In the same vein, the African Development Bank (AFDB) and the Organization for Economic Cooperation and Development (OECD) (2009) stated that public procurement represents as much as 70% of government’s budget and government is responsible for about 75% of infrastructure development. The National Bureau of Statistic (2015) observed that the contribution of the construction sector to the national economy is on the rise, with the Federal Government being the biggest investor in the industry. The industry had an average growth rate of 18.08% between 2010 and 2012 and it is expected to expand more in order to accommodate the rising need for services in the sector (National Bureau for statistics, (NBS) 2015). The NBS (2015) also stated that though the Nigerian construction industry is still largely dominated by international firms, the local content bill for construction services which was passed in April 2014 is meant to give indigenous construction companies a level playing field as their international counterparts, as well as, making it easier for local businesses to thrive in the industry. The specific contribution of the construction industry to the growth of the GDP in Nigeria was noted by the Central Bank of Nigeria (CBN) (2008) to be on the increase, it rose from 5% in 2001 to 13 % in 2007. The NBS (2015) stated that the real GDP for the year 2010 was N54, 612,264.18million in which construction sector’s share of 2.88% was N1, 570,973.47million. The sector grew by 21.30% to reach N1, 905,574.90 million in 2011. A slowdown in growth rate of the construction sector by 14.86% resulted in the sector closing at N2, 188,718.59 million in 2012, hence the share of construction to GDP in 2012 stood at 3.05% (National Bureau of statistics, 2015). The National Bureau of statistics observed that part of the reason for the increase in the contribution of the construction sector to GDP is the better capturing of all the economic activities in the construction sector. By the first quarter of 2016, it is noted that the contribution of the construction sector to GDP is 3.99% (National Bureau of Statistics, 2015). When needs assessment is not carried out and construction projects are awarded due to political reasons, it amounts to wasteful spending. Example, it was reported that the Federal Government stipulates N1.379 trillion for the completion of abandoned road projects, and owes N522 billion debts to the states on road maintenance  which FERMA describes as mostly made of works that did not follow Due Process (Enoghase, Phillip,  Okwuke,  Orukpe, Bakare,  & Eshemitan, 2015). It has been reported that $400billion is lost annually worldwide due to sharp practices in public procurement (Premium Times, 2014). According to Iweala & Kwaako (2007), the Due Process has saved the federal government over N200 billion (about US$1.5 billion) from 2001 to 2007 in the form of reductions from inflated contract prices. It is thus an established fact that sound public procurement in the construction sector is essential and significant to good governance. Due Process if effectively implemented can help in packaging and execution of public projects within approved budgets which will help reduce the rate of project abandonment due to inadequacy of funds, or inflation as a result of delayed payments. It helps to eliminate the need for extra budgetary expenses. Above all, it adds value by enhancing better project quality delivery. It helps to prevent corruption and wasteful spending in the economy. Projects that permit mismanagement, fraud and other forms of corruption end up costly, wasteful, defective or even deadly as in the collapse of buildings.

METHODOLOGY
The study adopted a quantitative survey research design. The survey was conducted from June, 2008 to February, 2009. The target population for the study comprised building construction professionals working within the State Ministries, Departments and Agencies in six states of the federation namely, Plateau, Kaduna, Benue, Katsina, Nassarawa and Niger states. Thirty copies of questionnaire were administered in each state to assess whether or not the implementation of the procurement reform has actually commenced at the state government levels. Thus, a total of one hundred and eighty questionnaires were administered and total of one hundred and forty five questionnaires were retrieved from the respondents, representing a response rate of 81%. The data was evaluated and interpreted using simple descriptive statistics like means; percentages and standard deviation.

RESULT AND DISCUSSION OF FINDINGS
The study assessed the availability of structures needed for the implementation of the procurement reform (Due process Policy) within six states of the federation. The findings obtained are presented on Table 1.

Table 1: Availability of Structures for the Reform’s implementation in the sample states as at February, 2009

	Due Process Structures 
	Kaduna
	Katsina
	Nassarawa
	Niger
	Plateau 
	Benue

	 Sensitization programs
	64%
	27%
	14%
	55%
	41%
	11%

	Due Process Unit
	Nil


	Nil
	Nil
	30%
	Nil
	Nil

	Resident Due Process officers
	Nil


	Nil
	Nil
	Nil
	Nil
	Nil

	Cancellation of gubernatorial tenders board
	Nil


	Nil
	Nil
	30%
	Nil
	Nil

	Training of procurement personnel
	Nil


	Nil
	Nil
	Nil
	Nil
	Nil

	Adequacy of ICT facilities
	32%
	31%
	36%
	15%
	29%
	30%

	Total
	96
	58
	50
	130
	70%
	41

	Mean 
	16%
	9.7%
	8.3%
	21.7%
	11.7%
	6.8%


Table 1 shows that all the six sampled states had commenced some measure of enlightenment on the Due Process, through a series of public lectures, seminars and workshops. However it is only in Niger state that there was some awareness of the presence of a Due Process office. Also, the replacement of State Government Tenders Boards by units’ tenders’ boards has not yet been achieved in other sample states. However, 30% respondents in Niger state indicated that the state government tender’s board is not responsible for the award of contracts procured in the MDA’s. 

The findings revealed that none of the sampled states had embarked on the training of professional public procurement officers. When respondents were asked if they think their MDA’s had adequate computers / associated software’s for collation, storage and dissemination of procurement information, an overall average of 29% agreed that these facilities were adequate. From the availability of existing structures shown on Table 1, it is clear that the Due Process offices and structures were yet to be established and implementation yet to commenced as most of the structures needed for the Due Process implementation were yet to be established. 

Table 2 displays the percentage level of compliance with the Due Process, based on the existing practices in the states as at February, 2009. The findings on Table 2 show a high extent of non compliance with on most of the procedures by the various state governments. Though these procedures were not entirely new, yet for certain reasons, the documentation procedures were not followed for obtaining of certificate of no objection to award of contracts and respondents were not even aware that a certificate ought to be issued before the award of contract. In Niger state, however, 30% respondents agreed this certificate was obtained in their agencies before the award of contract. More than 70% respondents in all the states agreed their MDAs practice competitive tendering but when asked if these were open to all qualified bidders, the percentages of responses dropped in all the states. All the respondents agreed they had criteria for bid evaluation, but when asked if they prequalify bidders before they receive an invitation to bid, the responses were as low as 4% in some states with the highest percentage of 25% in Niger state. An overall average of 56% of the respondents in all the sampled states indicated that their agencies put on a form of advert for tenders for building works; however the channel of advert that had the highest frequency in the six states was the notice board. Thus all the sampled states were not in compliance with stipulation on the use national dailies in addition to advertisements on notice boards. The mode of advert on the notice board does not give room for wide scope of competition that is expected to bring in value, as it may eliminate collusive tendering. It is perceived that some MDAs placed adverts for formality or for the purpose of fulfilling organizational requirements. 100% of the respondents in five states agreed that adverts did not always contain all relevant information and were not in accordance with required time lines. The Due process expects that every invitation to an open competitive bid shall be advertised in at least two national newspapers, the relevant internationally recognized newspapers, any official websites of the procuring entity and the Bureau as well as the tenders journal not less than six weeks before the deadline for submission of the bids for the goods and works. Yet some respondents indicate their agencies places notices for only three weeks. None of the respondents in all the states agreed that their agency open bids in public.
An average of 54% of all the respondents indicated the lowest tender sum received the greatest consideration in tender evaluation.  This had been the traditional position however, the Due Process requires that the most responsive bid or the lowest evaluated responsible bid draws greatest consideration. Payment of the 15% mobilization was also poorly practiced. It was not surprising that the Due Process requirement for vetting before payment were not followed because these structures were nonexistent in the states. However, it is interesting that interest is paid on delayed payments. The standard deviation of the mean scores on compliance with the Due Process in the sample states was computed and found to be 3.85. Since both the mean score (8.83%) and the computed standard deviation were low, it reveals that there is a uniform low level of compliance with the Due Process procedures within all the six sampled states. The survey however shows an average of 92% awareness on the Due Process. This implies construction professionals have a high level of awareness of the Due Process, though only 63% indicated they understood its content, structures and procedures to a great extent. This implies that sensitization programs in the states on the Due Process have been effective.

Table 2: Existing Procurement Practices in the sampled States as at February, 2009 

	Compliance  with Procedures of the Due Process
	Kaduna
	Katsina
	Nassarawa
	Niger
	Plateau
	Benue

	Obtain BPP’s certificate of no objection
	Nil
	Nil
	Nil
	30%
	Nil
	Nil

	Use competitive tendering
	91%
	69%
	79%
	75%
	71%
	85%

	Adopt open tendering
	68%
	42%
	29%
	55%
	53%
	33%

	Prequalify bidders
	7%
	4%
	12%
	25%
	14%
	4%

	Advertise for tenders
	61%
	52%
	54%
	60%
	57%
	52%

	Timely publicity of solicitation documents
	Nil
	Nil
	Nil
	29%
	Nil
	Nil

	Publicity of complete relevant information
	Nil
	Nil
	Nil
	10%
	Nil
	Nil

	Open-door bid opening sessions
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	Select lowest evaluated  tender
	68%
	35%
	35%
	65%
	62%
	59%

	Payment of mobilization fees
	9%
	12%
	Nil
	30%
	12%
	Nil

	Submits payments for BPP’s vetting
	Nil
	Nil
	Nil
	5%
	Nil
	Nil

	Pay interest on delayed payment
	67%
	86%
	77%
	66%
	67%
	52%

	Total
	371
	300
	286
	450
	336
	285

	Mean
	30.92%
	25%
	23.83%
	37.5%
	28%
	23.75


Table 3: Awareness and knowledge of Due Process 

	  Responses
	Kaduna
	Katsina
	Nasarawa
	Niger
	Plateau
	Benue
	Total

	Respondents
	28
	23
	26
	20
	21
	27
	145

	% awareness of the Due Process
	 89%
	96%     
	100%
	100%    
	91%
	78%
	Mean=

92.3%

	% which understood the Due Process structures & procedures to a great extent
	68%
	65%
	65%
	60%
	67%
	52%
	Mean=

62.83%

	% indication of compliance with the Due Process.
	14%
	9%
	 0%
	30%
	0%
	0%
	Mean

8.83%



	% that indicated some impact of the Due Process.
	7.1%
	4.4%
	0%
	10%
	0%
	0%
	Mean 3.6%


Table 3 shows that Niger state had 30% indication on compliance with the Due Process in the state government agencies. This is followed by Kaduna state with 14% indication of compliance. Katsina state had 9% indication on compliance. None of the respondent in Plateau, Benue and Nassarawa indicated that the reform is being implemented in their agencies. The mean percentage compliance with Due Process procedures in the six sampled states was 8.83%.
Thus the study revealed that as at February, 2009, there was none implementation and compliance with Due Process procedures within the second tier of government in Nigeria. Though in all the states, more than 50% of contracts were advertised, the awarding decision still rested heavily on the Governors. As at February, 2009, procurement bills were before the Nassarawa, Katsina and Plateau Houses of Assembly but yet to be passed by the legislature, while in Benue and Niger the procurement bill was yet to be presented. However as at 2014, it was reported that 24 state governments have far passed their procurement own laws (Premium Times, 2014).                        

CONCLUSION

At the time of this study, some effective sensitization on what the Due Process is all about had commenced in the states and the procurement law was about to be passed in most of the states which was a very important start, however, the Due Process guidelines were yet to be complied with in all the sampled states as there were insufficient Due Process structures on ground, especially personnel to implement those guidelines. More needs to be done in the capacity building of procurement personnel and the provision of ICT facilities to consolidate on the efforts made in the sensitization programs. The non replacement of State’s tender’s board with the relevant Tenders’ board of the various Agencies of government demonstrates a lack of genuine readiness of the state governments on implementing the Due Process. The implication of non compliance of the states of the federation with Due Process is that there are greater risks to waste of money in the award of contracts, project implementation, and higher risk of project abandonments and building collapse. In addition, fewer investors are attracted to invest in our private sector of the economy. 

Although this is not a very recent study, the implications of compliance to Due Process on public finance and the national economy still remains crucial to national development. This therefore necessitates continued effective implementation of the reform by the federal and second tier government and indeed all tiers of government. 

Since national development is one of the key objectives of governance, every concept that enhances value for money should be embraced all purposeful governments. 

Therefore, the following are recommended:    

RECOMMENDATIONS:
i. All states of the federation should be encouraged to enact legislations to institute Due Process in Public Procurement for an efficient and transparent procurement system.

ii. Where states have set up their regulatory structures, Governors must create the enabling environment for successful implementation by exercising the political will to allow the regulatory structures to operate independently.

iii. Compliance with Due Process must be viewed by all and sundry as a driver to national economic development and pathway out of poverty, thus every citizen must play a role enforcing compliance with Due Process through information dissemination and compliance.  
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CONTRIBUTION OF THE CONSTRUCTION INDUSTRY TO ECONOMIC DEVELOPMENT IN NIGERIA – THE MEDIATORY ROLE OF BUILDING CONTROL
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ABSTRACT
This study examines the contributions made by the building industry to national economic development through the enforcement of building regulations and whether there are any challenges to effective building control operations in Nigeria. The rationale for this examination stems from the widespread incidences of building collapse and use of poor quality building materials in construction. Matters (such as building collapse and use of poor quality materials) relating to new and maintenance of existing buildings are classified under the statutory functions and oversight of Building Works Control Agencies. A review of extant literature was conducted both holistically and locally. The study revealed that the contributions made by the building industry to national economic development were low. It emerged that the control agencies are either not on ground (not instituted), or the available control agencies face challenges which include - a suite of muddled regulatory instruments; insufficient relevant building regulations, outdated control instruments and dearth of the right technical personnel in the agencies, leading to infringement of stipulated regulations by building developers and contractors.  The cumulative effect of these challenges are; incessant collapse of buildings; use of sub-standard building materials in construction; the parlous and degraded state of towns and cities; and wastage of human and material resources. The paper concludes that the building and construction industry is not making any effective contributions to the nation’s economy due to unproductive building control operations and enforcement regimes. Recommendations on this basis include the institution of building control agencies in the states that do not have one, revision of the 2006 National Building Code, installation and strengthening of compliance and enforcement mechanisms to the tenets of building regulations.
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INTRODUCTION

This study examines the contributions made by the building industry to national economic development through the enforcement of building regulations in Nigeria and whether there are any challenges to effective building control operations. Building works control agencies are government departments or units whose responsibilities include the management and control of buildings and infrastructure design and construction for compliance with the provisions of the building regulations current at the period of construction (Phelan, 2014). They are statutory organs at Federal, State and Local levels charged with the enforcement of standards and regulations for building design and construction. Ademoroti (1991); Ogunbiyi (2003); Bamisile (2004) and Yusuf (2007) asserted that building regulations are different in purpose and use from development controls. Furthermore, there are differences in the statutory responsibilities of the professional builder and urban/regional planner in addition to the misunderstanding of the following terms – building regulations, building byelaws, standards and codes of practice, makes the explanation imperative (TCPRBC, 2008). 

Building regulations are national statutory documents setting minimum requirements for the design, construction and maintenance of buildings, facilities and infrastructures, promote and give effect to strategic and sustainable development (Maimane, 2016). Building Regulations aim to ensure the health and safety of building users, provide sound, well-built homes, facilities and commercial property, promote energy efficiency, facilitate sustainable development and contribute to meeting the access needs of even the disabled people (Nagarajan, 1976; Ayorinde, 1990; and Phelan, 2014). The purpose is also for protection of others who may be affected by buildings or materials connected with buildings, waste prevention, undue consumption, misuse and contamination of water in the buildings (Power-Smith, et al., 1992). They provide a framework of flexible functional requirements within which buildings can be designed and constructed (LDCLG, 2006). The 2014 Edition of the Ireland Building Control Amendment Regulations provides electronically a public register of what is being built, by who and where (Phelan, 2014). 

Typical building regulation document lays minimum standard for methods of construction and sizes of building elements covering; structure, fire, health, safety and protection, access, electrical, drainage and storms (Smith, 1963; Seeley, 1995). For example, the Ethekwini Problem Buildings Bylaw 2015 in South Africa provides for the identification, control and rehabilitation of problem buildings (Pentasaib, 2016). In the developed societies where the regulatory organs function appropriately, the documents specify some types of work that must be undertaken by an appropriate qualified professional or must notify the relevant local authorities’ Building Control department. Although there might not have been a total disconnection between the activity generators, the controllers and the construction industry in Nigeria, but an updated building regulation document if applied sufficiently creates and sustains commercial and vibrant economic activities for the benefit of all and sundry. This is lacking in Nigeria, and this paper intends to fill this gap in knowledge.

Building Byelaws are building regulations at the grass-root level (Local Government level) enacted on some specific issues. According to Ormandy et al. (1998) problems, and diseases outbreak from living in new industrial towns in the United Kingdom led to the first Public Health Act of 1845. Subsequent building byelaws and revisions spread to British colonies such as Nigeria. After the Nigerian independence in 1960, some of the acts in which the building byelaws operated were repealed. Urban and Regional Planning decrees of 1992 and 1999 were instituted to replace the colonial byelaws, which were also reviewed constantly. The trend is still on going. Isa et al. (2013) revealed that about 50% of Nigeria’s population now live in urban areas, and exert demand more than ever before for new and maintenance of existing buildings and infrastructure.

Building regulations and Bye-laws though are statutory documents, rely on some other technical documents which standards are upheld and stipulated for societal benefits. These other documents are British Standards (BS) and Codes of Practice (CP). Codes of practice in building give recommendations for good practice in relation to design, manufacture, construction, installation and maintenance of buildings and building materials with safety, quality, economy and fitness for use. Except in the United States of America where they serve as building regulations, they can only be statutory guides where specifically referred to in the building regulations. British standards are publications issued by British Standard Institution (BSI). British Standards set out minimum performance standards for goods and services. The recommendations are not legally enforceable, but the building regulation referred to some aspects as deemed to satisfy minimum provisions.   

Meanwhile, town and country planning laws are statutory instruments enacted by acts of parliament (zoning codes in the United States of America). They regulate land use; control, building types, setbacks, floor areas to plot ratios and others such as drainage and road networks, land development but not the building details (building control). Development matters therefore pertain to cities, regions and towns while building operations control relate to building details and the facilities therein. The issues considered under town and country planning laws are of general development planning for new towns, nature of land usage, social, economic and educational considerations of the community’s space distribution and appearance of neighbourhoods and relate Town, Urban and Regional and Country Planners with development planning offices and officers. Planning permits are required to be obtained from development control departments with the survey plot before detailed drawings that would require approval from the building control office can be obtained.

Bamisile (2004) noted that ninety percent of available laws and regulations in Nigeria are actually development and planning related, while only about ten percent have to do with building control regulations. According to TCPRBC (2008) the absence of clear-cut definitions in the roles of Planning, Development and Building Control leads to duplicity and inactions. The implications are that these agencies charged with responsibilities of directing and controlling building operations have been ineffective since the statutory instruments of operations are inexistent. The mix up is evident from the designations of the parastatals like FCDA in Abuja, LASSPDA for Lagos state, Urban and Development Planning Ministry and EDPA in Edo state, KSUDPA in Kaduna State, HUDCO in Benue State (Windapo and Yakubu, 2001) which major operations (most of the corporations) is the provisions, sales, management and maintenance of housing as governments’ parastatals (see Table 1). 

The effects of building control agencies’ operations are reflected in the neatness, orderliness, hazardous gas-free built environment, characterized by free flowing drains and gutters, aesthetically pleasing roof coverings and building facades, where operatives are kept on standby to effect replacements and repairs on emergencies, whether natural or man-made (Pentasaib, 2016). Control officials, professionals, maintenance officials, skilled and unskilled operatives, private entrepreneurs are sufficiently and adequately engaged in such communities resulting in daily volumes of economic activities. According to Sapp (2015) these are aimed at ensuring that the built environment performs excellently well and fulfills its original purpose. Bamisile (2004) recalling the gains from the subject of congruency highlighted the importance of laws for regulating, controlling the design and construction, use and maintenance of buildings, put developed nations of the far east and pacific on the same pedestals of organized and attractive communities. This is because those nations have well-planned, securely built environments that are conducive for healthy citizenry founded on the enacted regulations for the design, construction and maintenance of buildings, facilities and infrastructure. 

Nigerian towns and cities are decaying; the built environment is unregulated and unmanaged, where stagnant drains, structural cracks, scaling wall paints, subserviced buildings with hanging electricity cables, broken and uncovered WCs, loosed ceiling board panels, unpleasantly coloured roof tops, hanging window leafs, and damp wall feet, offensive odours, abandoned vehicular parts and pockets of overgrown shrubs and bushes, narrow feeder roads with traffic jams without allowances for pedestrians’ walkways and overhead crossings, are common sights. Road accidents involving pedestrians, motorcyclists, cars and lorries are regular features resulting in fatal injuries. Other common features are uncompleted and abandoned buildings. Buildings and infrastructures are important aspects of the socio-economic development of human beings, but the contribution to Nigeria’s development has not yielded the desired potentials because of failing projects and sick buildings. Completed buildings and some under construction are known to have collapsed, killing and injuring occupants and workmen (Windapo, 2006; and Windapo and Rotimi, 2012) cities are experiencing insurgence of illegal and unapproved building work resulting in loss of income to municipalities and low investor confidence (Maimane, 2016). 

While there is a lot of work to be done in controlling the construction of new buildings and maintaining existing ones, unemployment levels are high including graduates of built environment programmes who could have been gainfully employed in building control agencies. The preventions and solutions to these challenges may not be completely financial. This paper examines the generation of economic activities in construction; interrelationship between the building industry and building works control agencies and the barriers to the effective operations of building control agencies in Nigeria.

GENERATION OF ECONOMIC ACTIVITY IN CONSTRUCTION 

The construction industry is a major contributor to national economies from its products; hospitals, schools, offices, homes, urban infrastructure (including water supply, sewerage, and drainage), highways, roads, ports, railways, airports, power systems, irrigation, agriculture system and telecommunications (Cheung et al., 2001; Ngai et al. 2002 and Eriksson, 2007). Other products of the industry include renovations, repairs, alterations or extension of fixed assets in the form of land improvements of an engineering nature (Osei, 2013; Windapo and Cattell, 2013; Williamson, 2015). It is a tool used by other industries to reach their desired goal. For example, commerce, health; education, oil and gas exploration sectors, use buildings and other infrastructure to achieve their goals and objectives (Leibing, 2001; Bayliss et al. 2004; Ibironke, 2004; Mosaku et al., 2006; Shittu and Shehu 2010). According to Winch (1996); Voordijk et al. (2000); Ngai et al. (2002); Lowe (2003) and Eriksson and Westerberg (2012) the industry’s contributions to GDP range from 7%-10% in highly developed economies and 3%-6% in underdeveloped countries. In Ghana the industry’s contributions to Gross Domestic Product (GDP) in years 1993-2011 was 9.1% (Osei, 2013); while it was 9.0% in the United States of America in 2006; and 8.7% in Malaysia in 2009/2010 (Oluwakiyesi, 2011).  The share of growth in Nigeria by the industry to the GDP was 2.86% in 2010 and 3.32% in 2011 (Isa et al., 2013). Isa et al., (ibid) observed a correlation between economic growth and the construction industry in the developed as well as developing countries like Nigeria, and that there are indications of similar growth in future. In the last and first quarters of 2014 and 2015 the industry’s contributions to Nigeria’s GDP rose to 3.46% and 4.34% respectively (Kale, 2015). Construction and related activities engage between 4% and 10% of the total workforce in developed countries (Okeola, 2009). The building industry accounts for directly and indirectly 25% of jobs created in South Africa (Maimane, 2016). The foregoing shows that construction work needs to be properly managed and coordinated so that National economies including Nigeria can develop appropriately through investments made in the sector. The delivery process of new works and expansions, refurbishments and alteration are coordinated and managed by building control agencies for precision in building positioning, component sizes, material quality standards, averting dangers from dilapidations, obsolesces and poor workmanships. Maimane (2016) advised that in terms of economic growth, construction forms part of the instruments used for a sustainable economy, and provides immovable property the biggest asset or liability most communities own. In addition, Maimane (2016) posited that control agencies regulate these assets, while investors invest in the best managed built environment.

INTER RELATIONSHIP BETWEEN THE BUILDING INDUSTRY AND BUILDING WORKS CONTROL AGENCIES

Construction project development process spans though conception, planning, design, to construction and maintenance. Building work regulators are partners in the delivery process in all economies because of their role in the enforcement of compliance and sustenance of good standards in the built environment. The interrelationship concept is illustrated in Figure 1. The concept of this study is that there is a positive relationship between building collapse and sustainable development, which is aligned to previous research by Windapo and Rotimi (2012). The role of building control agencies is to ensure that all relevant building works are undertaken according to the objectives of the regulations, at the same time provide efficient and effective service at minimum cost and delay for building owners, control and enforce, set standards, maintain records and register of buildings and infrastructure. The agencies decide on all applications for new and changes to the use of existing buildings for the purpose of creating better, safer and sustainable places for living. Specifically, members of the society are encouraged to build in the right places, process-building applications in accordance with existing regulations, protect and improve the environment. 
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Figure 1: Conceptual Framework of the Study

The building control authorities also provide a rapid response to regulate, inspect, control and advise on dangerous or potentially dangerous structures and works of demolitions. As stated earlier notwithstanding the 2006 National Building Code in Nigeria, states and local governments are required to have byelaws that key into the code. While some states in Nigeria have building works regulatory agencies such as LASPPDA in Lagos State and BSPPB in Balyesa State, others like Kaduna, Ogun, and Nassarawa do not have (see Table 1), and mechanisms/framework for the implementation of Nigeria’s 2006 National Building Code is not visible.
Table 1: Status of Building Operations Regulatory Concerns in Nigeria
	S/No
	State
	Instituted Building Regulatory Authority
	Identified Building Operations Regulations as Addendum to Main Responsibilities

	1.
	Lagos
	(LASPPDA) Lagos State Physical Planning & Development Authority
	

	2.
	Balyesa
	(BSPPB) Balyesa State Physical Planning Board.
	

	3.
	Anambra
	X
	(ASUDEB)  Anambra State Urban Development Board

	4.
	Bauchi
	X
	(BSUPDB) Bauchi State Urban Planning & Development Board

	5.
	Ebonyi
	X
	(ESCTDB) Ebonyi State Capital Territory Development Board 

	6.
	Edo
	X
	Urban Planning & Development Ministry

	7
	Kaduna
	X
	(KSUDPA) Kaduna State Urban Development & Property Authority 

	8.
	Ogun
	X
	Ogun State Housing Corporation; Ogun Property Investment Corporation (OPIC)

	9.
	Nassarawa
	X
	(NSUDB) Nassarawa Urban Development Board

	10.
	Kebbi
	X
	(KUDA) Kebbi Urban Development Authority; Ministry Of Lands, Housing & Urban Development.


Source: Field Survey (2016)

BARRIERS TO EFFECTIVE OPERATIONS OF BUILDING CONTROL AGENCIES

The challenges faced by building control authorities are grouped into two; first government and the regulation agencies which lack a comprehensive and an updated mechanism for the effective control of building work; and secondly, the muddled laws that do not apply to the business of building work control, operated by authorities, agencies or parastatals which focus on matters other than building regulations, lack of enforcement of the scanty regulations, settlement of government officials by prospective building owners and lack of compliance and self-regulation by project developers and contractors’, and lack of commitment to the tenets of building regulations. The challenges are better described as follows:
1. Lack of comprehensive and updated mechanisms (laws) (TCPRBC, 2008). Some of the existing and scanty regulations have become irrelevant to current technological advancements.
2. The bulk of regulations on building design, construction, use, maintenance, infrastructures, urban planning and property development are ignorantly put together in one document under a single agency in many states of the federation as KSUDPA in Kaduna, NSUDB in Nassarawa.   In Ogun state, the state Housing Corporation and OPIC (Ogun Property and Investment Corporation) share building regulatory duties (see Table 1). This is a confirmation of postulations by Bamisile (2004) that the operating laws are ninety percent biased to Urban, Town Planning Development or Planning Laws and only ten percent to building regulations (building control). Invariably building construction operations in Nigeria are not sufficiently controlled, because the available control mechanisms are inadequate, wrongly operated by officials whose level of education and training are at variance and moreover are outdated. The State Chapter chairmen of the NIOB interviewed, adduced the absence of building regulation agencies in their states to lack of political-will. For example, while Edo State Chapter of the NIOB and other sister professions submitted a draft policy to the Edo State government more than four years ago, nothing has been done about it till date. On the other hand, the Kaduna State Chapter of the NIOB as at June 2016 was yet to engage the government of the state in dialogue. 
3. Non-enforcement of regulations. Windapo and Yakubu (2001) and TCPRBC (2008) observed low level of construction activities monitoring by the enforcement agencies in Lagos State; this is consistent with a major cause of building collapse.
4. Dearth of regulatory technical personnel such as Architects, Engineers and Builders. In Ireland where compliance was self-regulatory Phelan (2014) observed that many constructors and designers had no technical training regarding the science of construction. The outcomes are good examples of buildings, which ignored building regulations and in Nigeria till date, lives and materials are being lost to building collapse (Chinwokwu, 2000; TCPRBC, 2008; Windapo and Rotimi, 2012).
5. Lack of awareness. Windapo and Yakubu (2001) established that contractors and prospective building owners were ignorant of the existence of the outdated 1957 Lagos City Council Bye-Laws, even when it was in operation, and that there was low level of compliance to it. 
6. Lack of compliance and self-regulation by prospective building developers and contractors.
7. In states such as Edo, Anambra, Ebonyi where building works control operations are identified as being executed by agencies which mandates fall short of the required in terms of personnel and statutes, the multiple and exorbitant approval fees and levies are said to discourage prospective building owners from building regulations compliance (Field survey, 2016).  
8. Lack of Construction Policy Document. Nigeria as a nation has no working policy documents (Anonymous, 2005) stipulating who should manage the building production process. This is the reason why unqualified personnel manage construction sites. Building owners sometimes are self-appointed contractors; purchase inferior materials, ignorant of engineering and services material implications; either intentionally cut cost or short-change the actual building owner which may be a close relation (Dimuna, 2010).

Effects of the Challenges

The effects of these challenges include:

1. Use of substandard building materials in construction. Non-enforcement or absence of standards encourages the use of sub-standard materials by building owners especially as it affects building materials (Windapo, 2006). Building collapse abounds in several parts of Nigeria; a major cause being the use of poor quality and adulterated building materials. According to Dimuna (2010), an unquantifiable amount of material and human lives has been lost in collapsed buildings and is still on going because of absence of workable and enforceable building work regulations. 

2. Lack of scheduled mandatory building maintenance policies. According to Aremu (2000) and Williamson (2015) medical ill health with economic ill health rooted in poor quality built environment (slums) dominate several parts of Nigeria. Buildings not properly maintained showing signs and symptoms of dilapidations are common.

CONCLUSIONS AND RECOMMENDATIONS

This study examines the contributions made by the building industry to economic development in Nigeria through the enforcement of building regulations by the statutory organs of state and whether there are any challenges to effective building control operations in Nigeria. The study determined that the ineffective operations of building control agencies is due to the lack of a comprehensive and up to date regulations; conflicting laws; non-enforcement of the existing regulations by the building control agencies; dearth of personnel; lack of awareness; lack of voluntary compliance or self-regulation by property developers and contractors; and inadequate logistics and equipment for building operations monitoring. Economic potentials lay fallow; challenges of unemployed graduates of building, decaying built environment, quackery in building productions management as major sources of wastes, building collapse and attendant untimely deaths in Nigeria.

The study observed that the contributions to economic development the industry ought to be making via provisions and maintenance of high performance buildings and infrastructure, employment prospects especially for builders is low. While construction activities are generated annually by governments at national, state and local levels, corporate and private individuals in Nigeria, without building activities being put under control, revenues due to governments would not be sufficiently recovered, and employment prospects from building activities would be lost because the Building Works Control Authorities and regulations are not instituted and enacted. Considering the theory of economic growth, construction is part of the instrument for a sustainable economy, and given the current size of Nigeria’s economy (gross domestic product-GDP) the industry is under performing since most construction works especially at the grass root level can best be classified as informal since they elude governments’ inexistent regulatory instruments. To improve the situation and increase the contribution of the construction industry to economic development, the following are recommended to the identified groups:

Governments and Building Control Authorities

1. A revision of the 2006 National Building Code is required so as to differentiate Building Regulations from Development and Planning Laws, Nigerian Standards and British Standards. 
2. The provision of adequate staffing at state and local levels to man the building control offices. The overhaul and institution of the Building Regulations shall lead to the employment of relevant built-environment professionals especially in the Building Control Authorities which will require the services of a good number of Building Inspectors in the monitoring and reporting of on-going building construction work. 
3. Enforcement of existing regulations on building works. The control authorities/agencies should be aware of their statutory responsibilities by strictly enforcing the building regulation requirements. This will ensure that potentially dangerous structures are nipped in the bud by control authorities either at the early stage of construction permit application or at the work execution stage.
4. Introduction of electronic systems for Building Control Approval and encouraging community sensitization and reporting mechanism to mitigate public ignorance of agencies’ roles as well as approval application procedures.

Professional Builder and the general public

1. Professional builders should ensure they build and are guided by professional ethics, using designs produced only by registered professionals to construct buildings.
2. Fire, storm, vermin and earthquake resistant buildings and estates. New technology for built-in design and construction of fire and vermin proofed and earthquake resistant structures should be incorporated into the Building Regulations. Environmental Impact Assessment (EIA) of new buildings and infrastructure should be conducted prior to construction in order to ascertain the impact of the new structure on the environment.
3. Professional Builders and relevant building laws. The Builders’ role as built environment management agents is to ensure sustainability and resilience. Nigeria as a developing nation is faced with multiple challenges including production and maintenance of quality built environment. Builders should partner with the politicians to raise built environment related policies for improvement of the Nigerian environment and society. No other groups of persons or profession know and understand building construction production, delivery and maintenance issues more than the Professional Builder. 
4. To enable laws that would generate building construction activities and compliance to regulations, a forum can be sponsored by the NIOB where even the law-makers could be tutored on the advantages of well-framed building laws for the benefit of all Nigerians.
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ABSTRACT
The construction industry makes a significant contribution to the growth and development of every economy, by providing infrastructure for other productive ventures, shelter to the citizens and generating employment to people of different levels of knowledge and skills. In Nigeria, the construction industry contributes an average of 5 percent to the annual gross domestic product and an average of about one-third of the total fixed capital investment. Despite the huge potentials of the Nigerian construction industry, little attention is given to its significance in driving the Nigerian economy to greater heights. This study examined the causal relationship between the growth and development of the Nigerian economy and that of the construction sector. Econometric techniques such as unit root test, Granger causality test and Johansen’s co-integration test were conducted to establish the actual relationship between the output of the construction sector (CO) and the gross domestic product (GDP) of the country. 25 years’ time series data for the CO and the GDP between 1990 to 2015 was obtained from the statistics database of the Central Bank of Nigeria (CBN) and used for the analyses. The research revealed that despite the harsh economic realities facing the country in recent, there exist a bi-directional linkage between the CO and the GDP of Nigeria. Each of them precedes the other by one year. The study recommends that any effort to diversify the Nigerian economy should consider revamping the construction industry for improved productivity in order to benefit from its significant positive effects on the economy.

KEY WORDS: Construction output, Gross Domestic Products, Granger causality test, Economy, Nigeria
INTRODUCTION

The construction industry makes a vital contribution to the competitiveness and prosperity of the economy, and the activities of the industry are also vital to the achievement of national socio-economic development goals. A modern and efficient infrastructure is a key driver of productivity, and the construction industry has a major role in delivering the built infrastructure in an innovative and cost effective way. It’s also a key player in providing shelter and employment to a large number of the people with different levels of knowledge and skills (Omole, 2000 and Ogbebor 2002).

The construction industry can be described in a number of ways (Myers, 2008). In broad sense, the construction industry is seen to comprise the wide range of entities and activities that directly or indirectly contribute to the actualization of built infrastructure. These include Suppliers of basic materials, e.g. cement and bricks, machinery manufacturers who provide equipment used on site, such as cranes and bulldozers, site operatives (both skilled and unskilled) who put components and materials together, project managers and all professionals (architects, builders, engineers and surveyors) who design and  co-ordinate the overall assembly. Others are the fabricators of building components, e.g.windows and doors, facility managers who manage and maintain the property and providers of complementary goods and services such as transportation, distribution, demolition, disposal and clean-up (Manseau and Seaden, 2001). On the other hand the construction industry is narrowly considered to involve entities and processes that just construct and maintain housing, infrastructure, residential, commercial and industrial structures. Incidentally, this is the definition of the construction industry used for sectoral classification by government and other agencies in determining the relationship between the sectors and the economies of countries and regions over the world (Myers, 2008). In any sense of it, the construction industry has been reported to be a very significant contributor to national economies considering its capacity for employment and its support for all other economic entities of the countries. 

In Nigeria, the construction industry continues to impact positively the living condition and economy of the country. Further, considering the huge housing and infrastructure deficit in areas of airports, rail ways, road networks and industries, the construction industry stands an important place in supporting the economy and increasing its opportunities for growth and development (Oluwakiyesi, 2011).
However, despite the huge potentials of the Nigerian construction industry, little attention is given to its real significance in the much needed economic expansion of the country and the likelihood of leading the economy to prosperity. Khan (2008) studied the role of the costruction industry in the economic growth of Pakistan, and revealed a uni-directional relationship between them. Anaman and Amponsah (2007) examined the causal relationship between the growth of the Ghanian macro economy and its construction industry. Oladinrin et al, (2012) investigated the role of the Nigerian construction sector in economic growth of the country between 1990 to 2009. Nevertheless, Nigeria has faced serious economic challenges in recent times as a result of dwindling revenue occasioned by the drastic fall in oil prices at the international market, about 40% reduction in exports and rising inflation (IMF, 2016). These challenges have been seen to affect the relationship between the construction sector and the country’s GDP. In attempt to salvage the economy, it is pertinent to empirically re-examine the causality linkage between Nigeria’s construction sector and the GDP, as this would guide any further decision on considering the potentials of the construction industry in improving the country’s economic fortune. This paper investigate the relationship between the construction sector output and the Nigerian GDP with a view to finding out whether or not the economic challenges of the country have any negative effect on their causal linkage. The remaining part of the paper discussed the nature of the construction industry and its significance to the aggregate economy, followed by the research methods, results and discussion, then conclusion and recommendations.

THE CONSTRUCTION INDUSTRY
The construction industry is one of the major drivers of the economic growth of developing countries. The fragmented nature of the industry enables it to mobilize and effectively utilize human and material resources; draw the expertise of the various construction stakeholders and a major consumer of the products of the manufacturing sector. It also plays critical roles in the development and maintenance of housing and infrastructure which promotes local employment and improve economic efficiency (Anaman and Amponsah, 2007). The contribution of construction industry to national economy as stated by Field and Ofori (1988) is quite significant in that it generates employment and incomes for the people and changes in the industry directly affect the entire economy of a nation (Chen, 1998; Rameezdeen, 2007). On that basis, researchers have hypothesized a strong linkage between construction output and GDP, implying that whatever happens to the industry will directly and indirectly influence other industries and ultimately, the wealth of a country. Therefore, the industry is regarded as a major contributor to the nations’ economic growth (Field and Ofori, 1988). 

In Nigeria, despite construction industry’s impact on the national economy, the trend of its growth in relation to the GDP still remains abysmal. According to Central Bank of Nigeria’s statistical estimates as at the end of the year 2015, the Nigerian construction sector contributes 3.88% to the national Gross Domestic Product (CBN, 2016). Table 1 and figure 1 show that despite the sector’s significant growth in terms of Compound Annual Growth Rate (CAGR), its contribution to national GDP has remained statically low. The construction industry report (Oluwakiyesi, 2011) revealed that in 1981, the construction sector accounted for 5.8% of the national GDP and in the last 3 decades, Nigeria’s total GDP has raised to approximately 495 times its size. On the contrary, construction sector GDP has only grown to 125 times its size in 1981. As it has always been, the key drivers of the nation’s GDP over the last 3 decades still remain the same-Agriculture, crude oil production and Trade. In comparison to other sectors, the construction industry in Nigeria even as it produces nearly 70% of the nation’s fixed capital formation (Idrus and Sodangi 2007),  is yet to realize its potentials in spite of the country’s huge infrastructural deficit.
Table 1: The Contribution of construction sector to Nigeria's GDP in the last 25 years
	Descriptor
	Construction Output (mN)
	Total GDP (mN)
	Construction's Contribution to GDP

	1990
	442,274.21
	19,305,633.16
	2.29%

	1991
	459,966.20
	19,199,060.32
	2.40%

	1992
	477,904.06
	19,620,190.34
	2.44%

	1993
	501,799.00
	19,927,993.25
	2.52%

	1994
	516,853.08
	19,979,123.44
	2.59%

	1995
	530,808.44
	20,353,202.25
	2.61%

	1996
	537,177.87
	21,177,920.91
	2.54%

	1997
	571,557.91
	21,789,097.84
	2.62%

	1998
	605,850.87
	22,332,866.90
	2.71%

	1999
	628,872.48
	22,449,409.72
	2.80%

	2000
	654,027.49
	23,688,280.33
	2.76%

	2001
	732,511.60
	25,267,542.02
	2.90%

	2002
	764,328.51
	28,957,710.24
	2.64%

	2003
	831,207.14
	31,709,447.39
	2.62%

	2004
	774,859.94
	35,020,549.08
	2.21%

	2005
	868,587.00
	37,474,949.16
	2.32%

	2006
	981,454.90
	39,995,504.55
	2.45%

	2007
	1,109,313.11
	42,922,407.93
	2.58%

	2008
	1,254,300.33
	46,012,515.31
	2.73%

	2009
	1,404,496.02
	49,856,099.08
	2.82%

	2010
	1,570,973.47
	54,612,264.18
	2.88%

	2011
	1,817,829.82
	57,511,041.77
	3.16%

	2012
	1,989,464.28
	59,929,893.04
	3.32%

	2013
	2,272,376.69
	63,218,721.73
	3.59%

	2014
	2,568,464.75
	67,152,785.84
	3.82%

	2015
	2,680,216.00
	69,023,929.94
	3.88%


Source: CBN Statistics Database
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Fig 1: Nigeria Construction GDP

Source: National accounts, (Oluwakiyesi, 2011)

Meanwhile, the construction sector of other similar less diversified oil producing countries, such as Saudi Arabia and the United Arab Emirate (UAE) and more diversified oil producers like Russia have experienced considerable boom (Oluwakiyesi, 2011). For example, in the UAE, the oil boom in early 1970’s sky-rocketed the construction sector of the UAE and which successfully managed the country’s  infrastructural development amidst falling oil price in the 1980’s. The rapid increase in oil fuelled economic growth, favorable demographic fundamentals, growing commercial activities and tourism have caused substantial construction boom in these countries (Oluwakiyesi, 2011). 

By 2009, UAE’s construction sector has grown very rapidly with construction accounting for almost 11% of its GDP. They saw the need to take advantage of the rising oil prices in the world market to sustain their infrastructure which the construction sector has tremendously benefitted from. Figure 2 shows some oil producing countries and their construction sector’s GDP.
[image: image4.png]20000

16000

12000

8000

4000

4%
o ~&0%
0%
1.4%
UAE Kuwait Qatar  Saudi/Arabia  Nigeria

mmm Construction GDP === Sector Contribution to total GDP

8.0%

6.0%

4.0%

2.0%

0.0%




Figure 2: Some OPEC Members Construction Sector GDPs

Source: Oluwakiyesi (2011)

In contrast to oil producing economies, as a net importer of crude oil, china’s construction industry is not attributed to oil wealth rather than by the rapid industrialization and an export driven economy. In its first two decade of the reform (1978-1999), china’s construction GDP grew from 3.8% to 6.6% and in the last decade however, china witnessed a tremendous construction output for it accounted for 13% of GDP in 2010. 

RESEARCH METHODS
The objective of this study is to evaluate the causal relationship between Gross Domestic Product (GDP) and Construction Output in the Nigerian economy. Time series annual data spanning over the period of twenty five years (1990 to 2015) was used to investigate the causal relationship between construction output and GDP in Nigeria. The GDP at 2010 Annual constant basic prices (million/Naira) was obtained from the statistic database of the central bank of Nigeria (CBN) and used for analysis. Descriptive statistics and econometric techniques were used to analyse the general properties of the data and the relationship between GDP and construction output respectively. To evaluate the causal relationship between the economic variables in this study, stationarity of the data set used was first examined using Augmented Dicky Fuller (ADF) test on each of series. This was basically to ensure that the data is non-stationary and have no unit roots. The existence of unit roots in econometric data makes hypothesis test results unreliable and inaccurate (Dicky and Fuller, 1979). Data stationarity in econometrics is achieved through a process known as ‘differencing’ (Granger and Newbold, 1986), which involves the computation of differences between the current value and that of the previous period. 

Using Granger causality methodology, the stationary data was subsequently analyzed to verify whether historical variations of the construction output follow or precede the GDP. Granger causality test was conducted to examine the lead lag relationships between construction output and GDP.  Moreover, because the variables were found to be non-stationary at the normal level, Johansen’s co-integration test (Khan, 2008) was used to examine the existence of long run relationship between the variables. Eviews version 8 was used to run all the tests (ADF unit root test, Granger test and the co-integration test).
To check whether GDP and CO have unit roots, the three (3) Dicky Fuller Models shown in equations 1, 2, and 3 were tested.
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 is the change in GDP, B1, and B2 are the intercepts (constants), ai and et stand for coefficients of intercept and trend respectively.

Similarly, the following equations were used for testing unit roots in the CO variable:
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 is the change in CO, B1, B2 are the intercepts (constants), ai and et stand for                     coefficients of intercept and trend respectively.

These equations were tested based on the following hypotheses formulated:

For GDP:

Ho: GDP is not stationary, or has unit roots

H1: GDP is stationary

For Construction Output (CO):

Ho: CO is not stationary, or has unit roots

H1: CO is stationary

Granger Causality Test:  the following models were used for the test

[image: image15.png]C1#=CO0t—1+C2*GDPt—j +ult (¥)





[image: image16.png]CO,. =C3*COt— 1+ C4%CO,; —j+ult (8)





Where, CO represents construction output, t-1/t-j for time lags and u1t/u2t as residuals of the models.

The following hypothesis were formulated for testing the Granger’s causality:

Ho: GDP does not cause CO and vice versa

H1: GDP does cause CO and vice versa.

RESULTS AND DISCUSSIONS
The annual construction output (CO) and gross domestic product (GDP) for the period of twenty five years-1990 to 2015- was used for analysis in this study. The choice of 25 years was to satisfy the accuracy requirement of having at least twenty observations for any time series analysis (Khan, 2008). The CO and GDP data were expressed in millions of Naira. The correlation was examined to find out the evidence of Granger causality between the two variables. Table 1 shows the descriptive statistics, which explains the general properties and characteristics of the time series data.

Table 1: Descriptive Statistics 

	
	CONSTRUCTION OUTPUT 
	TOTAL GDP

	Mean
	1059518
	36095698

	Median
	769594.2
	30333579

	Maximum
	2680216
	69023930

	Minimum
	442274.2
	19199060

	Std. Dev.
	682221.9
	17039518

	Skewness
	1.17798
	0.642425

	Kurtosis
	3.135087
	1.964002

	Jarque-Bera
	6.032862
	2.951145

	Probability
	0.048976
	0.228648

	Observations
	26
	26


Unit Root Test

Granger causality tests require the use of time-series data (Granger and Newbold, 1974, Huang, 1995). In practice, the unit root test is used to test the stationarity of the data series, which helps in avoiding spuriousness of the regression. The unit root test was conducted using Augmented Dickey Fuller (ADF) test based on equations 1-6 in previous section. The results of the ADF test revealed that the data is non stationary at normal level. Therefore, to achieve stationarity, unit root test was conducted at first difference level for both CO and GDP. The result gave rise to the rejection of H0, which denote that the data in either case is stationary. This implies that the data is clean and fit for Granger causality test.
Table 2: Result of Unit Root Test using ADF 

	Series
	ADF test in first difference

	
	Intercept only
	Lag order
	Intercept& Trend
	Lag order
	None
	Lag order

	CO
	-2.99
	1
	-3.61
	1
	-1.96
	1

	GDP
	-2.64
	1
	-3.24
	1
	-1.61
	1


The results of the unit root tests using the augmented Dickey Fuller (ADF) method is summarized in Table 2. The ADF results at natural logarithm of the CO and GDP data series (with one lag) shows that the test statistics at 5% significance level for CO and GDP are both greater than their respective critical values, and therefore, the null hypotheses of a unit root at all conventional levels of significance are rejected. This suggests that both series (CO and GDP) appear to be stationary at first difference.
Granger Causality Test Result

The concept of the Granger causality tests suggests that future values of time series data cannot predict past or present values (Granger and Newbold, 1974). Therefore, if past values of construction output have significant contribution to the explanation of GDP, then output of the construction sector is said to Granger-cause the GDP. This entails that construction output is Granger-causing GDP when past figures of construction sector have predictive power over the current figure of GDP. Conversely, if GDP is Granger-causing construction output, it is expected that GDP change must take place before a change in construction output takes place.

The Granger causality test used in this study, was for the annual data of 1990 to 2015 obtained from the CBN to test whether or not the construction output stimulates aggregate economy of Nigeria and vice versa. The Granger causality test consists of estimating equations 7 and 8, as shown in Table 3.
Table 3: Pairwise Granger Causality Test for Construction Output and Nigerian GDP 

	Null Hypothesis
	Obs
	Lag order
	F-Statistic
	Probability

	 TOTAL_GDP does not Granger Cause CONSTRUCTION
	25
	1
	9.899
	0.005

	 CONSTRUCTIONdoes not Granger Cause TOTAL_GDP
	25
	1
	7.243
	0.013


Note: That the null hypothesis of no causality is rejected if the P value exceed 5% significance level.

As shown in Table 3, the P-values of the null hypotheses, H0 testing causality between GDP and CO are less than the 5% confidence level (0.5% and 1.3%), indicating the rejection of the null hypotheses. This means that the alternative Hypotheses, H1 (GDP does Granger cause CO and vice-versa) are accepted. 
The Granger causality test results revealed that there is a bi-directional relationship between construction industry output and the aggregate economy of Nigeria. This result also indicates that the construction industry output precedes the GDP by one year, just as the GDP precedes the construction output by one year. These findings also corroborated that of Oladinrin et al, (2012), which reported a pairwise relationship between the Nigerian construction sector and it’s GDP between 1990 – 2009.

The implication of these findings are that despite the dwindling economic situation in the country being witnessed in recent times, the significance of the construction industry’s contribution to Nigeria’s GDP is not adversely affected. It also shows that the construction industry is one of the important sectors of the Nigerian economy that deserves a great deal of attention in order to grow and develop the country’s economy, especially now that the country is seriously pursuing diversification options as a result of the fall in oil revenue. Furthermore, the construction industry has a lot of potentials that need to be exploited in Nigeria, considering the developing nature of the economy. It was argued by Myers (2008) that developing economies are characterized with large construction activities in the areas of infrastructure, housing and industrial development.

Co-integration Test

The stationarity of the data used in this study was achieved at first difference level as discussed in the previous section. Therefore, Johansen’s co-integration test was conducted to determine whether there exists a stable long run relationship between the construction output (CO) and economic growth (GDP) in Nigeria. Table 4 presents the results.
Table 4: Co-integration Rank Test Results
	Hypothesized

No. of CE(s)
	Eigenvalue
	0.01

Critical Value
	0.05

Critical Value
	Prob.

	None
	0.540343
	7.025523
	15.49471
	0.5747

	At most 1
	0.003334
	0.030059
	3.841466
	0.8623


* denotes rejection of the hypothesis at the 0.05 significance level

The values of the likelihood ratios indicate no co-integration at 5% significance level and therefore the null hypothsis (which suggests the existence of a long run relationship between the two variables) is rejected. The normalized co-integration relation is shown in Table 5.
Table 5: Normalised Co-integration Relation 

	Construction Output
	GDP
	C

	1
	-0.079443
	0.32969

	
	-0.01472
	0.14983

	Log likelihood
	-242.3874
	


This result shows that there is no any long run relationship between the time series data of the variables. It therefore implies that the past effects of either series cannot be used to explain the future of the other.    

CONCLUSION AND RECOMMENDATIONS
This paper presented the findings of an empirical study of the relationship between the Nigerian construction industry output and the GDP between 1990 to 2015. Granger causality test revealed that despite the serious challenges facing the Nigerian economy in recent times, the CO still Granger causes the Nigerian GDP and is also being Granger caused by the GDP. The two variables were also found to precede one another by one year each. However, the Johansen co-integration test revealed that there is no long run relationship between the CO and the GDP. It is therefore concluded that the Nigerian construction industry still maintains its strategic significance in repositioning the country’s economy. 

It is recommended that in order to salvage the Nigeria’s economy from its present quagmire, the government and all stakeholders should concentrate on improving the productivity and efficiency of the Nigerian construction industry, considering its potential for driving the growth and development of the economy to greater heights. This is because the efficiency and productivity of the construction industry would definitely improve the aggregate economy of the country.
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PREAMBLE

Procurement methods refer to the arrangements or organizational machineries put in place for obtaining or acquiring a building product. It also implies the organizational arrangement of parties for the realization of the building project right from the design commissioning stages to the decommissioning stages. Procurement strategies range from traditional methods, to integrated methods and collaborative methods, management oriented methods and more recently to the emergent methods of public-private-partnerships (PPP), private-finance-initiatives (PFI) and their variants. While procurement methods refer to organization of participants for the implementation of the building projects, the methods do not in any way invalidate the legal or required contribution of a professional in building project delivery. Consequently, in any procurement method, the architect is the one responsible for rendering architectural services. The builder renders building production management services. In essence, while procurement methods are flexible and are situational, the respective professional inputs are respected. This paper highlights some procurement methods, their uses, and in some instances the pay offs, rip-offs and their implications for practice and society.  The paper calls for a review of the standard bid and other documents used by the Bureau of Public Procurement to accommodate categorically and unambiguously documents prepared by registered builders –construction programme, project health and safety plan, project quality management plan, construction methodology- for building production management. Doing so will just be a right thing to do in  deference to the laws of Nigeria especially  establishing the law establishing the Council of Registered Builders of Nigeria which empowers it to regulate Building Technology practice in Nigeria in all aspects and ramifications. 

1.0. INTRODUCTION

Project procurement has broad definitions one of which is how a building product is obtained. Masterman (1992) describes the procurement system as “the organizational structure adopted by the client for the management of the design and construction of a building project”. Procurement system is also defined as “an organisational system that assigns specific responsibilities and authorities to people and organisations and defines the relationships of the various elements in the construction of a project” (Love, Skitmore & Earl, 1998, p. 1). Consequently, a procurement system is the organisational arrangement of project participants for the delivery of a particular project.  It includes all the activities from the design stage of a project-to-project commissioning stage. The emphasis is on the design and construction core processes. In literature, and in this paper, the terms procurement method, procurement strategies and procurement paths, procurement techniques are used interchangeably.

2.0. PROJECT PROCUREMENT: CLASSIFICATIONS OR CATEGORISATION.

Numerous procurement techniques exist which are becoming flexible. The basis of categorization of procurement method can be any one or more of the following:


(1) 
By the amount of risk taken by all of the participating parties


(2)
By the extent to which design and construction are integrated.


(3)
On the basis of the way in which the contractor is reimbursed.

(4)
On the basis of interaction between design and construction as presented by Perry (1985) as cited in Masterman (1992)


Procurement methods available in the construction industry thus vary from separated methods, integrated and collaborative methods to management oriented methods. Literature recognizes the possibility of the existence of hybrids and variants of some of these methods and emerging ones (Harris & McCaffer, 2001). 

On the basis of interaction between design and construction, the following possibilities or subcategories of all procurement methods are:


(1)
Divided management of design and construction 


(2)
Cooperative management of design and construction


(3)
Special emphasis on management


(4)
Integrated management of design and construction

Figure 1 is a simplification of Perry’s categorisation of procurement systems. 

3.0. PROCUREMENT STRATEGIES: CHARACTERISTICS AND SOME IMPLICATIONS

Effort is made in this write-up to illuminate each of these procurement methods and its implications in the Nigerian context. In some instances, the pay offs and rip-offs are indicated.

3.1. Separated, Conventional or Traditional Method

The separated method, otherwise called the conventional method or the design– then– build method or the design–bid-build method or the traditional method, imposes divided responsibility contractually and organizationally between consultants and contractors. The organizations act in a presumed close relationship in order to achieve the project but are individually accountable to the client. While the traditional method has been historically the most popular procurement method in many countries including Nigeria, (Dada, 2013; Dada, 2012; Idoro, 2007) its continued and general use on projects is however being questioned.  A partition, as it were, exists between the contractor and designer. The main characteristic of the traditional method is the separation of design from construction contractually.  In the traditional method, the client contacts the architects who prepares the architectural designs and then passes same to the structural engineers, services engineers and other consultants for their design and documentation. Thereafter, the client calls for tender and on the basis of certain criteria, the contractor is selected for the actual construction of the building. The traditional method is serial and sequential as one party finishes and passes to the next. Of utmost importance is that design is separated from construction.  The contractor/constructor is handed over designs and documents to execute. Useful construction knowledge is not tapped into at the design stage. Even then the contractor or constructor is not under any legal or motivational mandate to bring in his experience and inputs during the design stage. This is a major drawback of the traditional method as it cuts off useful knowledge. The call for the integration of construction knowledge into the design process, with its attendant advantages, has been the outcome of many studies and commissions meant to improve construction industry performance (Othman, 2011; Bamisile, 2004). In Nigeria, the registered builder, by training and law is a repository or expert in building construction and building production management. He is the expert to advise on the construction and maintenance implications of design variables in a similar way as the quantity surveyor advises on the cost implications of design variables. The calls for the production of buildability and maintainability analyses at the design stage for building projects is therefore not misplaced. As a matter of fact, it is meant to add value, promote the realization of all inputs of other designers to the benefit of all parties and enhance efficiency in building project delivery. It is an attempt to see the larger picture of ease of construction and maintenance even when construction has not started. Table 1 presents a summary of key criticisms of the traditional procurement method

Table 1: Summary of key criticisms of the traditional procurement system 

	Issues
	Authors/Researcher

	Serial and hierarchical project development philosophy with possible time and cost implications 
	(Wells, 1986)

	Lack of single point responsibility
	(Odeh & Battaineh, 2002)

	 Adversarial relationships among project participants threatening project goals; party spirit instead of team spirit
	(Odeh & Battaineh, 2002); Wells (1986); Garza et al (1994)

	Participant’s conflicting loyalties with  respect to project objectives 
	(Garza, Alcantara, Kapoor, & Ramesh  1994); Miles (1996)

	Claim consciousness of participants and exploiting loopholes in contract documents
	(Ofori, 1990; De-Valence & Houn, 1999),

	The lack of the mandatory input of contractors into the design stage and not taking advantage of their experience,
	(Ofori, 1990; De-Valence & Houn, 1999),

	Lack of commitment to project objectives or lack of customer focus
	(Ofori, 1990; De-Valence & Houn, 1999); Miles (1996)

	Parochial attitudes and biases that often time become overriding to overshadow project goals 
	(Fleming & Koppleman, 1997)

	The possibility of the legal contracts that bind project participants together becoming the basis for finger pointing, litigation and broken relationships 
	(De-Valence & Houn, 1999).

	No guarantee of certainty of final cost, only initial cost
	Masterman (1992)

	Lack of single point responsibility
	Dada (2004)

	The traditional method with its rigid definition of roles and responsibilities provides no basis for shared vision or goals. Furthermore, each party has its own agenda based on its singular interest.
	Miles (1996)

	Hierarchical relationships which make communication and transfer of knowledge among participants difficult. 
	Wells (1986)

	Compartmentalisation  of project participants around functional and professional lines is seen to lead to poor communication, undermine relationships among team members and leads to poor buildability or constructability
	Wells (1986)

	The traditional method produces a structure that makes the construction industry an arena of conflicts
	Wells (1986)

	Lowest price posited in traditional method is never an indication of best price
	Dozzi, Hartman, Fidsbury and Ashrafi, 1996).

	focus Obtaining the lowest price sometimes fails to exploit constructability alternative methods and materials and teamwork 
	(Dozzi et. al, 1996).


There are variants of this traditional method with differences being in the method of letting out the contract. The design is still handled as a different responsibility from construction. The variants of the traditional/conventional procurement include:

1
Two stage selective tendering 

2.
Negotiated contracts

3.
Continuity contracts

4.
Serial contracts

5.
Cost reimbursable contracts

6.
Cost plus contracts

7.
Target cost contracts

The above is not an exhaustive list of variants of the traditional method. As a matter of fact, the list presented by Harris and McCaffer (2001) included what they call ‘bill of quantities contract’ and another called ‘direct labour’. Some of these variants of the traditional method are explained below:

3.1.1
Two stage selective tendering

The process is similar to the parent system up to the time when tender documentation is produced. Bills of approximate, or even notional quantities, or schedule of rates are developed together with specifications and drawings, a small number of contractors usually from three to six are asked to compete and an acceptable final tender figure being agreed which will be based upon total measurement of the project once working drawings are available. This method of tendering calls for a greater input from the client, or his advisors, than the conventional approach.

3.1.2
Target cost contracts

This is a contract strategy that clients use partly to overcome the weaknesses of the ordinary fee contract. Contractors are encouraged to be more cost conscious by relating the fee to an agreed target estimate based on a set of drawings and specification or the bill of quantities. The fees paid to the contractor are adjusted upwards or downwards on the saving or excess between the actual cost of the work and target estimate adjusted for any variations or changes

3.1.3.
Continuity Contracts
In this arrangement contractors who bid for a project on the basis of single stage selective tendering and are successful in bidding and project implementation are awarded further projects negotiated on the basis of the first one. This arrangement is useful for clients with repetitive construction and where there are similar projects in the same geographical location for comparison. This method often offers continuity of works over the life of the original and often includes opt-out clauses for both the contractor and the client even if all the criteria for success are met. The criteria for measuring the success of the first project must be agreed by both parties to the contract and procedures for negotiating the second contract established prior to the initial project being let.

3.1.4. Serial Contracts

In this arrangement, a number of projects with similar characteristics are awarded to a single contractor following the receipt of competitive tenders based upon a master bill of quantities. Rates of the master bill are used on each project while each project is administered by means of a separate contract. The contract has a possibility of reducing the inefficiency of allowing the knowledge and experience of the project team that had been built up over the duration of a project be dispersed as soon as the work was completed. It is however pertinent to admit that the above are only variants of the traditional method. Even though they carry the word ‘contract’, they are still under the traditional procurement system. The word ‘contract’ in the strictest sense implies the terms and modes between parties which are legally enforceable. Thus contract can exist in any procurement system.

3.2.
Integrated Methods

In the integrated method the design and construction are done under a single organisational umbrella. The concept seeks to overcome the limitations of the traditional method by giving the client a single- point responsibility. Examples of the integrated method are the design and build, turnkey, package deal, build-operate-transfer with the attendant variants. For integrated methods, it should be realized that the underlying philosophy is that design and construction are done by the same contractual organization with single point responsibility. It is however interesting to note that design-and-build has many variants.

3.3.
Collaborative Methods

Collaborative methods are methods that seek to embrace the features of the integrated methods but further seek to place emphasis on mutual trust among the parties. Such methods emphasise a working relationship based on trust and faith. Even though the methods do not call for a vitiation of contracts among parties, the methods seek to build on the contracts the element of trust. Examples of such methods are partnering, short and long term strategic alliances. In some cases, the responsibilities and risks are shared between the parties involved. Such methods are sometimes referred to as discretionary procurement methods (Harris & McCaffer, 2001). Both collaborative and integrated methods seek to integrate the design and the construction from the inception of the project and further seek to address relationship issues among project participants; however in collaborative methods there is an unwritten agreement on how to build and sustain mutual trust (Dada, 2004). The trust concept is further reinforced by the partnering charter. 

3.4.
Management Oriented Methods

Management oriented methods include such methods as construction management and management contracting. In management contracting, the contractor provides management expertise and buildability requirement in return for a fee for the overheads and profits involved. The management contractor assumes full responsibility for the control of works on the site. It is possible to bring him early to the design process.

Construction management involves a situation that is similar to management contracting the main difference being that individual contractors are in direct contact with the client. The construction manager is responsible for the overall control of the design team and various trade subcontractors.

3.5.
Emergent Methods: Public-private-partnerships (PPP) and its Variants

Literature and anecdotal evidence suggest that no single procurement method is a cure-all to the drawbacks of other methods. However, a client can assess a method based on his priorities on a project. Consequently, alternative procurement methods continue to evolve over time to meet the needs and exigencies of the time (Songer, Diekmann & Pecsock, 1997; Dada, 2004). Criticisms trailing the traditional method have led to the emergence of other project delivery methods. Clients of the construction industry therefore started opting for methods that can meet their needs. This accounts for the recent emphasis on such concepts and strategies as private finance initiatives and public-private partnerships. 

PPPs in facilities development ‘involve private companies in the design, financing construction, ownership and/or operation of a public sector utility or service.  Arguably, the joint approach allows the public sector client and the private sector supplier to blend special skills and to achieve an outcome, which neither party could achieve alone’ (Akintoye, Beck & Hardcastle, 2003, p.xix). 

PPPs are not just limited to the construction industry or the procurement of tangible infrastructure alone. They can be used in the provision of services such as tolling, etc. This is because there are various models of PPP in practice. The models include private finance initiative (PFI), joint ventures, leasing, concession, alternative contracts, partnership investments and policy partnerships (Akintoye et al., 2003). The variants further include build-operate-transfer (BOT) and variants, Finance Rehabilitate, Operate Maintain (FROM). It should be noted that procurements arrangements can be made for both new works and rehabilitation.

 Akintoye et al., (2003) further indicated some characteristics of PPP: In a PPP, partnership exists between two or more entities at least one of which is public and the other a private actor. Additionally, in a PPP each participant is a principal. Enduring and stable relationships exist among actors. Each participant brings something to the partnership. There is shared responsibility for outcomes or activities.

Dada and Oyediran (2016) reported that the use of PPP in Nigeria is a mixed story of success and failures. Some PPPs in Nigeria are at its infancy while some of the projects have been commissioned.  A typical example is the Lekki Epe highway along the Lekki Peninsular in Lagos. While there are pay-offs with the use of PPP, there could be rip-offs when transparency (of processes), accountability, competitiveness of bids, and risk allocation issues are not properly addressed. PPP must not be a rip-off on citizens especially with respect to determining the concession period among others. Stakeholders’ consultations and buy-in are necessary (Dada & Oyediran, 2016).

4.0. IMPLICATIONS FOR PRACTICE AND SOCIETY

Procurement methods emerge to aid the realization of project goals. They are typically contractual and organisational arrangements for the realization of the building project from preconstruction to post-construction stages. The methods vary as a result of changes in project or client requirements. The implications for practice for professionals are:

1. A realization that no procurement method empowers one professional to take over the role of another. A procurement method can make design and construction to rest on one legal, contractual or organizational entity. But that entity will still be required to use the requisite inputs of various professionals. For example, in a design and build construction company, the architectural design must still be done by a registered architect who will be held professionally responsible for the design. In a similar vein, the construction and building production management services remain the responsibility of the registered builder who also should be held professionally responsible for such. ‘Design and build’ thus does not imply a collapsing or elimination of the professions. One professional registered in one design profession and not being registered in ‘Building’ profession claiming to be doing ‘design-and-build’ is an anomaly and an aberration. Additionally, the registered builder should note that no procurement method takes over or invalidates his legal professional responsibility of building production management as recognized in Nigerian Statute. Rather the builder should hone his team building skills to adapt to any procurement form in discharging his professional roles in changing procurement forms and paradigms.

2. The need to educate clients and other stakeholders on the difference between procurement methods and professional responsibility. For example, the use of the term ‘design and build’ by design offices is wrong. The best a design office can offer is ‘design and manage’. It is a construction company and entity that can actually get involved in design and build. They construct and have in-house capacity to design or they outsource the design. But in both scenarios, the design and construction become a single point responsibility for that construction firm.

3. Some emergent procurement methods such as PPP or its variants integrate design and construction. Above this, a common issue is the financing of the project. As such, PPP or its many forms are also driven by economic considerations. In this kind of procurement forms, many parties are involved. The parties go beyond the conventional built environment professionals to economists, lawyers, accountants, bankers, marketers, sociologists etc. PPP transactions are varied and complex. This requires a lot of teambuilding skills and expertise that can and should be developed. In PPP methods, special purpose vehicles are created to manage the project and take care of the interests of the various parties.

4. There is a need to rework the Standard Bid Documents and other documents being used by the Bureau of Public Procurement (BPP) of Nigeria. Nigerian laws give recognition to the professional responsible for building construction and production management – the registered builder. The contractor on the other hand is a business entity and not the professional person required.  While other parts of the BPP bid and project requirements address documents to be prepared by other professional persons, such as design documents by architects and engineers, bills of quantity by quantity surveyors, the BPP documents push the preparation of documents on time, health and safety and ‘methods’ to the contractor who does not have a professional identity. This is both a disservice to the nation and also a neglect of the law establishing the CORBON. In clear terms, the BPP documents should be reworked to include the following documents prepared by ONLY registered builders for all professional and business entities on building projects

a. Construction Programme

b. Project Health and Safety Plan

c. Project Quality Management Plan

d. Construction Methodology

CORBON and NIOB acting in public interest and in protection of the laws of the land should immediately and unapologetically engage the BPP on this for appropriate compliance to Nigeria laws. The bid documents and other documents should not violate other laws of the land. In the process, CORBON would have discharged its mandate of promoting public safety in building construction process as the key requirements will have been met even at the early stages of public project delivery. CORBON will then have worked from first principles to restore sanity in the public project procurement especially in this era of collapsed buildings and loss of lives.

5.0. CONCLUSION

No single procurement method is a cure-all to the drawbacks of all others. Innovative procurement strategies evolve in response to changing needs, clients and project requirements. Procurement strategies do not invalidate the roles and responsibilities of professionals as recognized by their enabling laws. Team building skills and ability to perform professional roles in changing procurement environment must however be honed by the registered builder for optimum service delivery.
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Source:   Perry (1985) as cited by Masterman (1992), p 4
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