Dynamics of industries

CHAPTER ONE

INTRODUCTION

1.0 INTRODUCTION
In keeping with the dynamics of industries, planning has become an integral part of the existence of all contemporary businesses. And planning's significance becomes more dramatic as factors such as the use of technology and the implementation of designs or concepts are considered. However, it has been noted that "planning is often done in an unstructured way leading to many unresolved issues for the future", (Johnson & Khan 2003 p 378) thereby, greatly reducing the reliability and serviceability of the company. In recognition of the possible severe repercussion of 'unstructured planning' to businesses' overall performance, businesses have adopted a technique intended to curb its effects. This technique which has been developed in the 1980's by the US Military and aerospace industry and later refined by various industries is known as the failure mode and effects analysis. (Seyed- Hosseini et al 2006; Stone et al 2005)

Failure mode and effects analysis (FMEA), generally, is perceived as the tool that is utilised in eliminating problems and thus avoiding complicated and costly correction processes in the future. (Teng & Ho 1996) With this view of FMEA, it is not surprising to find scholars in agreement with the idea that failure mode and effects analysis plays an essential role in the life of industries as businesses' subsist and flourish in the global business market. (Teng & Ho 1996; Wirth et al 1996; Ben-Daya & Raouf 1996; Arunajadai et al 2004). In the light of the importance of FMEA in all industries, it becomes necessary that a better comprehension and knowledge of FMEA be embarked.

The executive summary of the "Egan Report" concludes that the construction industry as a whole has low profitability and invests too little in research, development and training. Whether a company is making good profit or a loss, there should always be an interest for the improvement of efficiency, quality and profitability. In the new way of thinking, the emphasis is on teamwork: working together for the benefit of the project which results in everybody winning. Companies should strive for continuous improvement, teamwork, elimination of waste and improvement in productivity and efficiency. (Gren 2008).

Improving the quality and sustainability of construction is not merely about using greater resource for delivery, or conversely just about efficiency. It is about getting it right from the start, which is reliant on having the right skills in place at all points in the development chain.

In the world today, developing sustainable housing has become imperative to erecting any building either for function (public) or private home. Despite the amount of effort invested in the achievement of this, there has been a problem achieving this level of sustainability.
1.1 AIMS AND OBJECTIVES
The aim of this research is to investigate the failure mode analysis in developing sustainable housing in Nigeria. In order to achieve this aim, the following objectives are identified:
· To conduct a critical review of literature relating to modes of failure analysis so as to identify its meaning, its variables and elements and importance among others.

· To conduct a further analysis of the literature reviewed so as to identify the influence and relevance of the failure mode and effects analysis on the delivery of sustainable housing projects.

· To collect data by case study from a failed sustainable housing project undertaken in Nigeria. The information will be collected from the client representatives, the project architect, the civil/structural engineer and other stakeholders in the project.

· To critically analyse and summarise the data collected in order to evaluate the causative factors to these failures.

· To discuss and compare theoretical results with the empirical research findings, propose guiding principles for future sustainable development and finally draw conclusions and make recommendation for further research.
1.3 METHODOLOGY
Methodology can be defined as a system, methods and or rules which helps to facilitate the collection of analysis of data; it also provides the preliminary point for choosing an approach made of theories, ideas, concepts and or definitions of the topic" (Hart, 2005). In addition, the methodological outline for this work shall be made up of different components; each component will contribute separately to the research work.

However, the aim and objectives for this work were identified before the frame work for the research was considered. The literature review was carried out of existing literature on developing sustainable housing which has drawn special interest from academic journals, reviewed seminar papers and textbooks. The electronic database EBSCO was searched using the following key terms: failure mode, failure mode and effects analysis, risk management, housing sector, sustainable housing and lean management. Articles published between the period of 1995 -2008 were included in the selection. Likewise, literatures which presented conceptual and quantitative analysis of FMEA were included. Articles that did not directly dealt with the issue of sustainable housing in the housing sector were excluded. The reference list of the articles was searched to identify additional relevant publications.

The comprehensive literature review will be followed by a discussion on the methodology used to collect the data and information needed for the result and the justification for using them. In addition, the researcher has adopted qualitative approach as means of achieving the best possible result for this work. This consists of structured interview with a selection of respondents so as to develop a good understanding of the subject for the study.
1.4 LIMITATIONS
No research work is devoid or immune to set backs or limitations. No researcher ever conducted his work without restraints which could come in different forms. This work is not an exception to the above statement. In carrying out this work, many problems were encountered before success was achieved in this work. These problems were in the range of time, money, data availability, and expertise among others. More so, other limitations were found to be poor attitude of respondents, family, personal and financial problems. These could be analysed thus;
· TIME: This work was carried out within the space of 6 months. This placed certain time constraints upon the study, by this, the selected method for carrying out the study had to fit into the timetable or programme. Another factor was getting the respondents on phone to answer questions. This also helped to stretch the time needed to run this work.
· MONEY: Finance is a vital issue in every research work. This could be seen as a life wire to every research work. This work has experienced difficulties in terms of finance. Money was needed in this research for phone calls, radio recorders, and other vital materials or equipment.
· POOR ATTITUDE OF RESPONDENTS: Respondents found it difficult to answer questions the researcher asked them on phone. Most respondents claimed not to have time to answer questions. The researcher made repeated calls which finally enabled respondents to respond to the questions.
· LACK OF DATA: Generally, federal institutions in Nigeria find it difficult to respond or give out any official information. This act did not make the researcher work easy from any angle. Most statistical data were obtained from private institutions or NGOs (non government organisation). This work has relied heavily on information from journals and internet.
1.5 STRUCTURE OF THE STUDY
The structure of the study is made up of six chapters. In chapter one, a general introduction to the research was made. It discusses the background for conducting the research, the aim of the research and the objectives used in addressing the aim of the research. A short description on the method used to collect data in conducting the research and the justification for using them was also presented in this chapter. In addition, the chapter discusses the major restraints and limitations faced in carrying out this research.

In chapter two, a critical review of literature relating to failure mode and effect analysis will be done. This involves discussing the meaning of failure mode and effect analysis, its variables and its different elements. The chapter also discusses sustainable housing and relates it to failure mode and effect analysis. It explains the relevance of failure mode and effect analysis in developing sustainable housing projects.

In chapter three, the methods used to collect data in conducting the research will be discussed as well as the justification for using these methods. The chapter explains how the interview was designed and also how the sections of the interview. Furthermore, the chapter highlights the ethical considerations, sample selection strategies and how the interview was conducted.

In chapter four, the research findings and the results were discussed. The data collected was carefully analyzed and compared to theoretical findings. The different modes used in analysing the failure in developing a sustainable housing project in Nigeria were also systematically discussed.

In chapter five, the researcher uses the analyzed data in the previous chapter to develop some guiding principles for achieving an effective way of analyzing failure modes and effects in developing sustainable housing projects. The principles will also enable the development of a sustainable housing project without facing any failure. The possible causes of failure were identified and strategies were proposed to avoid them in this chapter.

In the sixth chapter, a brief summary of findings from the previous chapters was made. This was used to analyze whether the aim of the research was satisfied by the objectives and also the research methodology adopted. The chapter finally draw conclusions from the research and makes recommendation for future research.
CHAPTER TWO

2.0 LITERATURE REVIEW
Failure mode and effects analysis, as a tool, allows industries to be prepared for future problems and concerns that may develop from failure stemming from the system itself or other internal or external factors. But this general view of FMEA is not sufficient in providing us a better working idea which will enable us in analyzing some sectors of the housing industry. As such, we now ask what is failure mode and effects analysis (FMEA)?
2.1 FMEA IN FOCUS
As stated before, failure mode and effects analysis (FMEA) is a powerful design developed by the US Military which is basically aimed as a preventive tool. As FMEA has been adopted by various industries modifications have been incorporated to best suit the needs of businesses. And it is in this context or application of FMEA that we are going to focus our attention.

Failure mode and effects analysis is "a technique that identifies, first, the potential failure modes of a product during its life cycle; second, the effects of these failures; and, third, the criticality of these failure effects in product functionality. FMEA provides basic information to reliability prediction, and product and process design. FMEA helps engineers find potential problems in the product earlier and thus avoids costly changes or reworks at later stages, such as at the manufacturing stage and at the product warranty stage." (Teng & Ho 1996 p 9) This definition of FMEA is generally accepted among the scholars. (Vintr & Vintr 2005; Wirth et al 1996; Raisinghani et al 2005; Chang et al 2001) This definition of FMEA present, at the same time, the main three questions which are intended to be address by FMEA. These three questions are: first, what might go wrong? Second, what might cause it to wrong? And third, what effect would it have? (Seyed- Hosseini et al 2006; Sankar & Prabhu 2001) These questions serve as a guide for analysts in the application of FMEA. Moreover, FMEA also serves as a supplement to assist analyst in the performance of hazard analyses. (Pillay & Wang 2003) but it should not be considered as a replacement for hazard analysis.

Further more, FMEA is proposed as an indispensable tool towards risk classification ruled by factors of severity (S), probability of occurrence (O), and probability of detection (D) of raw materials at risk. The FMEA technique takes into consideration any item being part of the entire system (Scipioni et al., 2002 as cited in Arvanitoyannis & Varzakas 2007).

Aside from being a tool, FMEA is also seen as a process which enables user to identify causes of future errors. As a process, certain elements of FMEA have been identified to facilitate the flow of the procedure. The elements of FMEA are: "the identification and listing of modes of failure and the consequent faults; assessing the chances that these faults occur; assessing the chances that the faults are then detected; assessing the severity of the consequences of the faults; calculating a measure of the risk; the ranking of the faults on the basis of the risk; taking action on the high-risk problems; and checking the effectiveness of the action, using a revised measure of risk." (Ben-Daya & Raouf 1996 pp 44) With the elements identified, the classification of the degree and severity of failures into catastrophic, critical, marginal and negligible (Rausand & -ien 1996) becomes feasible. And the categorization of failures into essential, auxiliary, protective, information, interface and superfluous (Rausand & -ien 1996) has been achieved. This knowledge has assisted in providing distinction between failure and fault. According to Rausand and -ien (1996), failure is the "event when a required function is terminated" (p 75) while fault is "the state of an item characterized by inability to perform a required function, excluding the inability during preventive maintenance or other planned actions , or due to lack of external reason". (p75) The differentiation makes room for an easier assessment of the problem or situation that is being faced. Moreover, Pillay and Wang (2003) have proposed certain classification in the definition, use and understanding of some terms that are commonly employed in FMEA. They have suggested that failure modes should be described as categories of failures and that it should be distinguish from potential failure mode. Since, potential failure mode is considered as the "way in which a product or a process could fail to perform its desired function as described by needs, wants and expectations of the internal and external customers/users." (p 71)

The understanding which is gained from the knowledge of the conceptual framework or nature of FMEA permits one to grasp the idea that as FMEA endeavours to identify the possible causes of future errors or problems, it at the same time affirms, that there is consistent need among the experts to look carefully into the system or product not solely for the reason that failures have consequences which have an effect on the function of the system but that the recognition of the limitation of the given resources and application will " enable priorities for action to be set". (Teoh & Case 2004 p 253)
2.2 MODELLING OF FMEA
Traditionally, FMEA employs what has been called "the risk priority number" (RPN) which acts as a list wherein the prioritization of corrective action is undertaken. The RPN technique uses linguistic terms to rank the severity of its failure effect, the probability of the failure-mode occurrence and the probability of the failure being detected on a numeric scale from 1 to 10. These rankings are then multiplied to give the RPN.(Sankar & Prabhu 2001; Ben-Daya & Raouf 1996; Wirth et al 1996) thus, the formula for RPN is

RPN = S x O x D

Through this formalized list that takes into account the severity of the effect of the failure, the probability of the occurrence and the probability of the failure to be detected, the technique includes in the analysis all possible or potential sources of failure. And when these have been identified, an allocated weighted score is given depending upon the severity of the consequences of the failure. This methodology ensures that all parts of the design or the system have been considered and assessed with the intention of reducing and even eliminating the sources of failure. (Chin et al 2008) Furthermore, the systematic way of evaluating the parts which may be the possible source of failure facilitate documentation of the system under consideration. (Goble & Brombacher 1999) and it also assist in the determination of the possible relations not only of the parts but also of the effects or causes of failures (Ohman 1999). Being such, the resulting information gained from the assessment and analysis using FMEA becomes an important knowledge-based for the company which in turn is utilised for the growth and flourishing of the company. (Wirth et al 1996) And its utility is something that cannot be discounted as knowledge management in itself is now considered as a vital capital in the global market.

The instant consideration that is given to all these aspects of building sustainable housing facilities for human families could be seen to have an almost the same process to which other particular establishments are built. However, because of the new sense of building the houses, which includes the involvement of installing energy control gadgets and other structural feature considerations, the massive consideration on improving control and communication during the project establishment becomes a very essential, if not the most important aspect of the building process. This could be better explained as follows:
Source: http://www.orgap.org/internal/orgapet/images/fmeaflowchart2.GIF. (August 28, 2009)
From this diagram, the identification of the role of the different stakeholders of the project creation on sustainable housing facilities could be better identified.

And to top it all, a study has shown that in using failure mode and effect analysis a "15 - 45% in quality improvement, costs and time to market reduction" (Huang et al 1999) has been achieved. Thus proving the immense effectiveness and benefit derive from failure mode and effect analysis.

Though FMEA is recognised and accepted as a powerful tool, process and methodology in the identification of potential causes of failures, failure modes and effects analysis has been criticised from certain limitations and problems which is maintained to be inhering in the connection among the severity, occurrence and detection of the sources of failure.

The following points have been raised as flaws of FMEA:
· the evaluation of RPN is different from traditional concepts of quality measurement;

· the conversion of scores are linear for the chance of failure, but nonlinear for the chance of undetection;

· different sets of the three factors can produce exactly the same value of RPN, but, the hidden implications may be totally different;

· why use multiplication instead of other formulations

· RPN ignores the effect of production quantity;

· RPN is unable to assign weight to the three factors, which may exist in the real world;

· Tradeoffs among failure factors

· Divergence of experts' opinion about failure factors or their importance

· It lacks well defined terms

· It has problems with identifying key failure

· Subjective analyses based on the user's experience

· It is tedious and that engineers consider it to be ''laborious''

· Imprecise algebraic rule to assign a score to failure factors or their importance; and

· RPN is unable to estimate the effectiveness of the improvement action.
Sources: Chang et al 2001; Jenab & Dhillon 2005; Stone et al 2005

Furthermore, others have claimed that FMEA neglects to ascertain and present the interconnectedness of the parts, thus, failing to show a complete scenario of how events may have transpired. (Busby et al 2004) This observation has big repercussion the moment that organizations are analysed using FMEA. Busby et al (2004) holds that physical artefacts behave differently from human beings. Projections and analysis derive from the study of machines cannot be carried over in the study of the behaviour of the members of the organization. Being such, as physical degradation undermines the technical performance of machine causing it failure, members of the organization fail not because there is an actual physical destruction but because there is a failure in the integration of their actions in the larger system of which they are significant parts/ members.

Like wise, it is claimed that FMEA fails because it "concentrates on the analysis of existing systems rather than proposing ways of designing-in system excellence."(Davidson & Labib 2003 p 207). It points to the current existing practice of just focusing on what is present instead of trying to come up with something better than what is at hand. And this practise becomes more limiting as Davidson & Labib (2003) states that there is not much difference in terms of costs between analysing existing systems and proposing ways of designing-in system excellence.

Finally, the last limitation that is being thrown at FMEA is the fact that the process is considered as tedious and impractical, it is claimed that very few companies actually employs FMEA. And this means that FMEA has no real-existence or no real-connection with the world. (Devadasan et al 2003) Simply put, FMEA has no real-time in the business world where it is supposed to be utilized.

These limitations highlight the weaknesses of FMEA. But what is undeniable is the fact benefits have been derived from the implementation of FMEA in various industries. Aside from the mentioned increase in quality and reduction in costs and time expenditures as a result of the assessment and analysis derived from FMEA, failure modes and effects analysis highlights and actualises what the new form of management, lean management, gives importance - team work.

Team work in FMEA is necessary as the looking into the possible causes of problems requires the coming together of "many departments" (Teoh & Case 2004 p 254) and thus require the minds and effort of a team. Each member's contribution is as important as any member's contribution to the FMEA. Though this may not be the essential strength of FMEA but it affords us the chances to experience the one of the most powerful tool of lean management that empowers the members of the organization and allows them to feel that they are part of a larger system.

The presentation of the nature of failure mode and effects analysis via the review of literature affords us a view of the robust discussions pertinent to the development and challenges that FMEA has to hurdle as it is still considered as a powerful tool of businesses in the global market.
2.3 FMEA ISSUES ON DEVELOPING SUSTAINABLE HOUSING
In the last chapter, we have seen the nature of failure mode and effects analysis and on how though it has perceptible weaknesses and limitations, it is still perceived as one of the most useful tool in identifying causes of failures which helps industries in addressing and assigning limited resources as they attend to the most serious risk encountered or possibly to be encountered if it is not yet eliminated. In lieu with this, in this chapter we will look into the some of the issues that FMEA have raised in sustainable housing development.
2.4 MEANING OF SUSTAINABILITY
Sustainability has a variety of underlining definitions, which are linked to the effects of human activity. Zimmermann, et al. (2005:1148) reveals that sustainability is defined as a state in which social order is underpinned by a suitable economic framework and can prevail in the long term without overtaxing the earth's overall capacity. For instances the United Nations Division for Sustainable Development (2007) links sustainability to the development that meets the needs of the present without compromising the ability of future generations to meet their own needs and reduce the impact it can have on the environment. This definition contemplates that the basic needs of human survival i.e.: food and shelter should be further developed, without disturbing the futures generation needs. The ambition of sustainable development is known to not exceed the carrying capacity of the earth, as in the concept of environmental utilization space. (Klunder, 2004:114) This follows through into the definition used by Brochner, et al (1999:368) who believes that sustainability is only used as a means to build more homes and tackle the aging and growing population. Paul Appleby, (2006) in the Regenerate Magazine reveals that engineers like to think of sustainability as a means of minimizing energy consumption, whilst architects concentrate on the embodied energy of building materials, transport planners on reducing car use and planners on ensuring health and education provision and employment. There is no standard definition of sustainability as it very vague however in the context of sustainable construction sustainabilitycan be directed towards the reduction of the environmental and health impacts consequent to construction, buildings and the build environment. (Klunder, 2004).

For sustainable housing to be successful it must be adequately established, accepted and used by consumers. According to (Mobbs (1998), Developing homes have minimal impact on the environment because they are constructed out of recyclable or renewable materials, which are designed for a longer use-life.

Sustainability revotionalises the way we build, design and power our homes, to meet the needs of the present generation without compromising the ability of future generations: meeting their own needs.

To follow, energy incentives such as the Code for Sustainable Homes and Energy Performance Certificates must be examined to find out how they work, and how the use of energy reductions can be achieved in residential dwellings as well as how much it will cost. The Thames Gateway low carbon development area will be used as an example to demonstrate how a similar measure is applied in meeting the requirements of the building specifications on site. The Consumer market will be analysed, in order to reveal if there is demand for environmental initiatives to form, as well as exhibit the level of awareness. 
The ecosystem consists of the inhabitance of a complexity of species and their physical environment within various regions. (Schmitz et al. 2007) The ecosystem incorporates materials and energy, which are easily lost within the natural and urban environment through consumer energy. (Celecia, 1990) The consumer energy is made up of human activities such as burning fossil fuels, agriculture, and land uses. The Intergovernmental Panel on Climate Change (IPCC) believes that climate change caused by human activities is responsible for the increased shift in the earth's surface temperature over the past 50 years. Celecia (1990) argues that it is essential to create a balance between nature, development planning, conservation and use of resources in order to make cities more livable and harmonizing for humans. (Celecia, 1990) The European Commission (2007) reveals that "Climate change is one of the greatest environmental, social and economic threats facing the planets.

Roaf, S. (2004) identifies that that climate change temperatures will "rise between 2 and 3.5 Celsius by the 2080" and that a proportion of 50% of fossil fuels have already been found in buildings in developed Economies. Buildings are known to be responsible for half of the UK's energy as they filter the passage of light, air, sound and energy between the inside and outside environments. (Godfaurd, et al, 2005:324) In response to this, The Communities and Local Government believe climate change is real and are taking action in building more houses that minimize the use of energy and reduce harmful carbon dioxide emissions. (Planning Portal, 2007: 3) In other words the Local government will reduce emissions, by increasing development resulting in an increase in further emissions.



2.4.1 Policy Background: Energy Use In Buildings
The International Policy (EU)

The EU Directive was designed so that it can meet the Kyotoa's Protocol set targets, on the reduction of carbon emissions. The Kyoto Protocol is an International agreement built on the United Nations Framework Convention of Climate Change. (UNFCCC, 2007) The Kyoto hopes to reduce about 45 millions of tonnes of carbon dioxide by 2010 in all European assigned Member states. (Warren, 2006) The Directive is in place in order to minimize energy consumption in existing, new, sold, rented, leased commercial and residential dwellings through, the use of efficient guidance and measures. (Warren, 2006). According to the UK's Consumer Council (2007) approximately a third of the UK's total carbon emissions come from heating our homes and the water we use. The Directives main purpose is to make the building sector aware of energy efficiency and the use of renewable energy resources in the better planning, and construction of buildings. (EPBD Buildings Platform, 2003-2006)

The Europeans Commission Directive on the Energy Performance of Buildings (2002/91/EC) was created in 2002, and put into practice in January of 2003. The Communities Climate change and Energy strategy were confident that in 2004, the Energy Performance of Buildings Directive would lead the way as a successful enforcement within the UK. (Janssen, 2004) However this proved to be false as the government failed to set up any financial incentives for buildings owners leaving the Directive inefficient. (Baufritz, 2006) In other words, there wasn't sufficient demand to provide information to building owners, by the Construction sector as it will be pretty costly for them as they would be reluctant to accept extra expenses. 


The Energy Performance of Buildings Directives aims to 'promote the improvement of energy performance of buildings within the Community taking into account outdoor climatic and local conditions, as well as indoor climate requirements and cost-effectiveness.' (European Energy Performance of Buildings Directive, 2007). The Directive on the Energy Performance of Buildings is responsible for providing a general framework, of the energy performance of existing and new buildings. The framework enables customers to consider whether their build needs further construction or renovation to meet the standards. (EPBD Buildings Platform, 2003-2006)


Building energy performance certificates such as the Standard Assessment Procedure Standard which come in form of ratings and can be met by improving the fabric of the building, better insulation and sealing of fabric, heating and lighting, lower carbon fuels heating appliances (Department for Communities and Local Government, 2006b:14) For insulation the Directive reveals information on Air-Condition and boilers and ensures that inspections in buildings should be carried out if these are more than 15 years old, as they are a large consumer of energy. The Directive is also responsible for training and qualifying experts and inspectors. There is a concern that experts and inspectors being trained are not fully aware of the situation at hand because, the Directive is not specisialing the training. The Association for the Conservation of Energy in ENDS Report (2005) reveals that the monitoring and compliance have been a big problem as building officers just don't have the resources and they are getting no additional help. 

2.4.2 UK Energy National Legislation 

The Energy Performance of Buildings Directive became an integral part, of the UK National Legislation in 2006 although not being successful at first. The Energy Performance of Buildings Directive has only just recently been phased into the construction industry and will continue to settle until the 4th of January 2009. (Department for Communities and Local Department, 2007c) The planning and building environment of the Communities and Local Government (previously Office of the Deputy Prime Minister) is in charge of England's Building and Planning Regulations. 

The main aim of the department is to ensure that sustainable development principles are firmly embedded in policies in order to achieve the 20 per cent reduction of C02 emissions by the year 2010. (Department for Communities and Local Government, 2007a) They may achieve this reduction by, using the code and Energy Certificates as Indicators to lowering the emissions in homes throughout the country. The communities and Local Government are responsible for the protection and enhancement of the environment by offering a safe, healthy and sustainable environment. The Energy Performance of Buildings Regulations (2007) are expected to influence the market and encourage additional investment by using selected guidelines to meet this goal.

The Building Regulations attained under the Building Act (1984) and maintained by the Sustainable Buildings Division is responsible for the protection of the public interest in the occupancy, use and performance of buildings. (Department for Communities and Local Department., 2007b:5). The regulations are not actively in place with larger companies as there is a gap emerging between development control planning and building control in newer areas of interest. (Department for Communities and Local Department., 2007b:8). The Buildings Regulations are set to include the Energy Performance certificates (implemented by the Buildings directive) in June of this year. The Energy Performance certificates, can act as a selling point for future buyers by, indicating how energy efficient a home is. This is an advantage for buyers as they won't need to spend money, on raising the performance of the building. The Energy Performance certificates can also benefit the original home owner by providing information and an estimate cost, on how to tackle the running costs of improving the energy performance of their home. These Energy Certificates are not required for any (off-plan) sales or lettings, which means that buyers won't be able to see the property until it is completed. (Department for Communities and Local Department, 2007c) This is a disadvantage for buyers as they would have to pay extra for increasing their home ratings. If developers want to take interest in this matter, then they can add a tax in the buyer's capital so that when buyers begin the performance assessment, it will automatically be deducted from their true costs. 

The Building Regulations Part L concentrates on fuel and energy conservation and sets regulations on maximum carbon dioxide emissions for whole buildings on the construction of new buildings, and the renovation of existing buildings. Carbon Trust (2006) anticipates that Part L has reduced 25% of carbon emissions from the 2002 target. The Department for Communities and Local Government recognizes that Part L will continue to improve the regulations criteria and produce a much effective use of guidelines. The Part L is an integral part of the Planning and Building regulations which, help set the agenda from the EC Directive on the Energy performance of buildings. There is lack of a clear future vision for the purpose of Building Control, the current piecemeal approach to regulatory change and the complexity of guidance. (Planning Portal, 2007) The newly revised edition of Part L2A has been slightly amended to include the following changes for new buildings;
- Section 1: Capping the carbon emissions allowed to be designed into the building 
- Section 2: Imposing minimum construction quality criteria (Carbon Trust, 2006)
The Carbon Trust is an independent company funded by the Government, aimed at helping the Business and Public Sector in the UK move to a low carbon economy. The Carbon Trusts main goals are to improve skills in the construction workforce through a better understanding and knowledge of construction materials, components and building design. 

2.4.3 The Function of the Key Players

The sustainable buildings group consists of government oriented departments who are involved in the various policy implementations and schemes. The sustainable buildings group constitute of the, Office of the Deputy Prime Minister, The Department of Trade and Industry, Department for Environment, Food and Rural Affairs, and the Office of Government Commerce. The Office of the Deputy Prime Ministers key function is to meet their required target of reaching carbon neutral by 2012. The Department for Environment, Food and Rural Affairs produces reports on policies (Sustainable Procurement action plan) that are needed to improve the environment. The Building Research Establishment are the central key players in these energy initiatives as they implement the measures into place as well as offer additional information to other sectors. Furthermore, they are responsible for sending out inspectors to homes.

The Building Research Establishment is a consultancy, certification, testing and training service functional since 1921. (Building Research Establishment, (2007) The Building Research Establishment Environmental Assessment Method was first created during the early 1990's and was also known as the green building challenge. The voluntary environmental assessment method for buildings is based on a set of categories on score card that need to be identified and measured against. Thistlewaite (2007) revealed that BRE must not in any way influence or distribute its personal data with its clients. BREEAM has been internationally acknowledged as 'the most successfully executed programme for promoting sustainable building practices, and influencing other initiatives worldwide'. (Building Research Establishment, 2007)

The long term planning groups involved are the Sustainable energy Policy network group and Senior Officials Policy group who have helped to reduce the white energy white paper by bringing environment concerns to the heart of policy, by defining a long-term strategic vision for energy policy combining our environmental, security of supply, competitiveness and social goals. (DTI, 2007). 

It has been said that the Building Regulations controls much of the regulation between existing partnerships and places a strong emphasis on existing businesses. (Carbon Trust, 2006) The Communities and Local Government communication with the Building Regulations is considered to be very weak. (Department for Communities and Local Department, 2007b). The main reason for this is because of the amount of pressure that the Communities and Local Government puts on the Buildings regulations and their continuous amendments to the guidelines. To add to this, there is a complexity of actors involved who don't mix together to meet general targets. These actors are all part of internal departments within the Local Government and are expected to meet their own targets.

Crowhurst, (2001) reveals Local Authorities are in the dark about sustainable construction as they do not yet have a full comprehension about it therefore they have not written environmental policies on the subject. Crowhurst, (2001) also highlights that the government are obsessed in their sustainable appraisal systems that they forget to include criteria in planning policies and working practices in local areas. On the contrary Local Authorities don't need to know everything as they are not responsible for construction and demolition. Other actors involved are builders/architects and clients (residents) who are an essential part of these sustainable construction measurements. (Crowhurst, 2001)

2.4.4 Construction Industry

The construction industries are under a great pressure by the Government and IPPCC to meet primary energy targets and reduce CO2 emission targets. In addition the construction industry needs to tackle affordable housing by building an estimate of 200,000 homes by 2016. (Department for Communities and Local Government, 2006b) Zimmermann et al (2005: 1155) argues that these demands are set to increase in line with future population and in particular an expanding building stocks. The Department for Communities and Local government believe this is the time to implement sustainable homes, and reach zero carbon. The reality is that building more homes, will only double the amount of energy being produced and have as much negative impact on the environment as it is so doing right now. 

Brochner, et al. (1999) reveals that Government orientated target need to be informative and understood correctly by contractors. It is in the contractor's responsibility to obtain the adequate materials and exchange information with clients for the build. Bon and Hutchinson (2000:3112) reveal that the construction industry buys from other industry and is constructed of a quintessential assembly infrastructure and it is not easily influenced in changing output characteristics. The contractor needs to have the correct performance specification knowledge to pass on to their team as well as actors involved. Myers (2005) discusses that there is not enough information on sustainability development to equip contractors with the understanding that they need which, thus causing a lack of interest even after being given their own sustainability agenda. Construction companies tend to use their own initiatives and targets as they, feel the government is slow in applying information in an appropriate manner. This matters greatly in the construction industry as it reflects the outcome performance. International standards contain general principles in dealing directly with the performance standards in buildings. (Myers, 2005: 371) They have been long used since the 1980s when they were first introduced in order to reveal maintenance and life cycle standards. An integral part of the International standards is that it encourages for the protection of non-renewable natural resources. (Ball, 2002: 424).
2.5 SUSTAINABLE HOUSING DEVELOPMENT
As housing is viewed as "a fundamental and essential human need" (Homing In On Excellence, pg 10), it is not surprising that people who are involved in the housing construction sector are always on the lookout for new means and ways on how improvement and excellence can be continuously integrated in the sector. However, the contemporary concern on the housing construction goes beyond mere necessity, since "no industries play a more vital role than housing, energies, and autos" (Dobbs, Money, 2002) in the UK economy. Moreover, this industry alone provides employment to "1.4million of people..." (Egan Report, 1998, p 5).Being such, house building construction industry is a "special kind of production in its own right" (Bertelsen, 2000). It is a complex and dynamic system that continuously undergoes transformation as it adapts to changes and challenges that comes across its way.

With this view, three important aspects of housing construction should given a run down. These are costs, time and environment friendly houses.

For sustainable housing to be in itself sustainable, costs should be cheap, especially now that there is a slump in the global economy and the housing sector has been greatly affected by it. Providing cheaper but quality house should be offered to customers. In the same way, when time is dealt in the housing sector, we are normally referring to just - in time delivery. And in order to achieve JIT, smooth flow in the work should be maintained since in a smooth workflow "efforts are optimised" (Ballard, 2000) making the process reliable and thus, "deliver what the customer needs, to deliver it instantly and to deliver it without waste "(Ballard & Zabelle, 2000).

The concern is not only focused on economic sustainability but there is also the concern for environmental sustainability of houses. A conceptual connection between the end user and the environment is" drawn in relation to process waste reduction. By identifying and eliminating waste, sustainable outcomes can be enhanced through utilizing delivery processes that are better equipped to maximize value generation by fulfilling the unique needs of green building projects."( Klotz et al 2007 p 16) The process set up by Lean & Green modeling protocol (L & G) satisfies the needs for both environment and economic sustainability of housing while, at the same time, serving as a template for L&G researchers to map individual projects and enabling development of a process model to understand green building delivery. However, though hopes are high for L&G as providing frameworks that can support the demands for sustainable housing, this field is technically a neophyte and that researchers s as well as industry can apply the protocol to map and improve their green building delivery processes and to compare their process maps to those developed by L&G for further improvement.

Sustainable development deals with environmental and social objectives, through usage of resources that engages with a long term commitment to the future instead of short term approach which frequently characterised planning and urban development under mode of market liberalism.

Eco Factor: Sustainable house to be powered by solar and geothermal energy.

The 505 house, award winning Sustainable design.

The Local Governments aim of reducing the countries emissions through the construction of more developments is having an impact on how sustainable measures are being produced. Various sustainable construction measures are in place to help reduce the amount of energy being produced in buildings such as Energy Performance Certificates, and the Code for Sustainable Homes which set criteria to meet level standards
2.6 CONCEPT OF SUSTAINABLE HOUSINGT
The Public Agenda describes Climate Change to be caused by human activity, consisting of burning fossil fuels through the usage of land uses such as agriculture and construction. One of Europe's main targets is to reduce 45 millions of tonnes of carbon dioxide, by 2010 whilst make the building sector more aware of energy efficiency in the better planning, and construction of buildings. There are general frameworks in place to achieve these targets such as the Energy Performance Certificates and the Code for Sustainable Homes. These Energy efficient measures are an important part of the Governments Energy strategy, as well as being a focal point for Investment.

The Building Act (1984) set the Building Regulations standard for the interest of the public interest in the occupancy, use and performance of buildings. The Building Regulations control much of the regulation between existing partnerships and place a weight on existing businesses as they have been. (Carbon Trust, 2006) The Communities and Local Government communication with the Building Regulations is considered to be very weak. (Department for Communities and Local Department, 2007b). The main reason for this is because of the amount of pressure that the Communities and Local Government puts on the Buildings regulations and their continuous amendments to the guidelines.
2.7 THE KEY ISSUES ON DEVELOPING SUSTAINABLE HOUSING
With the important elements of the housing construction recognized and the nature of FMEA elucidated, we now enter into the issues that the meeting of housing construction sector and FMEA entail. Focusing on this, we have come up with three basic issues which have been drawn attention to in the process of the meeting. These are:
· In recognizing the validity of the claim that housing sector is no longer to be appreciated as a production sector but as a service sector, how can costs can be maintained into low levels without sacrificing the quality of the houses delivered?

· With minimal costs, how can just-in-time delivery of houses turn into a reality?

· With minimal costs and just - in - time delivery not just an ideal but an actual practise in the sector, how can it respond to the challenge of coming up with houses that are environmentally safe?
These questions or issues contest the demand for a more apt methodology or practice that is responsive to the contemporary challenges post by both fields - housing sector and FMEA.
2.8 FMEA AND SUSTAINABLE HOUSING
Last chapter has presented to us that there are certain elements in both the housing sector and FMEA where issues which may be useful for further development of the housing construction

Sector and thus need to be addressed. In line with this, we will now seek to find the variables and parameters that may be of used as we attempt to promote FMEA in the housing sector.

Drawing from previous discussions, we have come up with the following parameters:
· Housing sector is a service sector which makes it analogous not with technical or physical behaviour but makes its actions similar with human actions/behaviour. (Christoffersen 2003; Colledege nd)

· The challenge raised by the demand for coming up with housing projects that are both economically and environmentally sustainable. (Duffy 2002;Koskel nd; Koskela & Howell nd; Koskela & Vrijhoef nd; Rydin et al 2006).

· Efforts should be made to come up with long term analysis of the units of the housing sector in order to be able to identify the causes of failures. Due importance should be given to the fact that failures in the housing construction do not just result to economic failures but that it poses a threat to the life of the end users and workers in the cite. As such, there is a need for a long term planning or projection of the functions of each unit of the housing construction. (Carlson et al 2007; Burton 2003).

· The concept of team work. Although Busby et al (2004) raises the notion that the concept of the human person seems to be lost in the paradigm of the FMEA while we, on the other hand, have asserted that the dynamics of FMEA connotes the integral role of team work. This we have ascertained for the primary reason that failure mode and effects analysis can only be undertaken by the working together of many departments. Thus, the concept and practise of team work is central in the development and progress of both the housing sector and FMEA. This is significant as the inability to work as a team will lead into real failures in costs, time and environmental factors in the housing sector. (Klotz et al 2007; Rydin et al 2006).

· The recognition of the shift of the kind or type of management - from traditional management to lean and green management - which is necessary as the housing sector becomes competitive not only within the local sector but globally as well. (MMC Barker 33; Rethinking Construction 2000; Duffy 2002; Klotz et al 2007).

· And the last variable that needs to be accounted for as we try use FMEA in the housing sector is the recognition of the important and central role of the partnership between the end user or customers and all stakeholders.

Carlson(2009),says There are many reasons why successful appliance design manufacturers use Failure Mode and Effects Analysis (FMEA), including lower warranty costs, more successful testing programs, improved safety and compliance. But one of the most important reasons to use FMEA during appliance design is customer satisfaction. 
Source:Toru Nakagawa (Osaka Gakuin Univ.Japan), Mar. 1, 2009

This figure above shown the sequence FMEA work in a project.
2.8 WHAT IS PROJECT FAILURE
Projects is a unique piece of work with a start,a middle and an end,usually carried out for a specific need or reasons. A failled project does not meet the need for this reasons
2.9 SAMPLE ANALYSIS
The sample picture for the analysis is taken from the article of Stewart Young Construction Safety: A Vision of the Future. The picture is employed as it succinctly represents the dynamics which is deemed to be representative of the coming together FMEA and housing sector. It shows that there exists a dynamic interrelation that transpires among the stakeholder, organization and the utilisation of the resources in the housing sector. In turn, implying the notion that any failure on one segment of the triangle, the entire relation suffers, the whole process will be experiencing a stop or a gap.
2.10 CONCLUSIONS
Failure mode and effects analysis is an effective tool, process, methodology that is utilised in the identification of possible causes of failures. Early detection of potential causes of failures leads to appropriate assignment of limited resources to the most serious risks. FMEA is much needed in the housing sector as any failures in the industry are a lost not only in terms of monetary value but that it also posits actual danger to life and limbs of the customers and the workers themselves.
CHAPTER THREE

RESEARCH METHODOLOGY

3.1 INTRODUCTION
This chapter discusses the methodology to collect the data in conducting the research and the justification for using such methods. It gives details on how the research interview was designed and conducted. The middle part of the chapter gives a highlight into how the sample was selected. In addition, it explained the different ethical factors considered before conducting the research.
3.2 DATA COLLECTION APPROACH
There are different methods for collecting data in conducting a research to address its aim and objectives. These include qualitative approach, quantitative approach and secondary data collection technique. The approach to be used depends on the nature of the research, the type data required and availability of the information (Naoum 2007). This part of the chapter discusses the approach that will be used in collecting the data. The justification for using such method will also be discussed.

The two major ways of collecting data from a field research are the quantitative and qualitative methods (Silverman 2003). Qualitative research is seen by most researchers as subjective in nature (Naoum 2007). This is because the approach provides information based on the respondent's personal experience, understanding and views on a particular subject. The data is mostly rich and deep unlike in the case of a quantitative approach. Researchers consider quantitative approach to be hard and much reliable as it covers a larger sample (Bailey 2007). However, qualitative approach presents bolder and clearer evidence to the researcher. In addition, it describes the situation in a way that encourages and motivates the respondent in discussing as much as possible through personal contacts. The discussion enables the researcher to ask as much questions as possible to probe reasons for the occurrence of events. Furthermore, in situations where there is limited time, qualitative approach serves as a faster method for collecting information as shown in Table 3.1. These made the researcher considered qualitative approach as most appropriate in conducting this research.
3.3 CASE STUDY METHOD
The case study approach is one of the best methods used in carrying out deep investigations and analysis of a situation or issue (Naoum 2007). However, in this case studies the results can not be generalised, in most cases. The different types of case studies include analytical case study, explanatory case study and descriptive case study. The descriptive case study is mostly used to make a detail description of a situation while analytical case study determines how often an object is related with another. In explanatory case study, the causality of a particular event is shown with the linkages among the objects leading to the cause of that event (Naoum 2003). For the purpose of this research, an explanatory case study will be employed to enable the researcher identify the failure mode analysis for developing sustainable housing.
3.4 INTERVIEW APPROACH
The data collected using a qualitative approach can be categorized as exploratory or attitudinal (Naoum 2007). In a situation where the researcher wants to evaluate the opinion, view or perception of a respondent towards a particular object, attitudinal research is used. But for situations where the researcher wants to know the precise causes of an event or a problem, an exploratory research is used. This is especially if the available information is limited. The exploratory research enables the researcher to diagnose the situation, weigh different options and reveal more ideas (Naoum 2007). It collects information verbally using interviews on that particular issue with the people concerned (Bailey 2007).

An interview is a form of conversation or meeting with a person for the purpose of collecting some information. It is considered by researchers as a good way of collecting details and views relating to the situation under study (Naoum 2003). In conducting an interview, the researcher uses a standard set of questions purposely designed to direct the discussion towards the investigating the failure mode analysis for developing sustainable housing. The interviewer asks the respondents objectively avoiding any form of external influence. The questions were also based on the aim and objectives of the research.

An interview creates a form of closer contact with between the researcher and the respondent. This makes it more suitable especially when the respondent is known to the researcher. The high level of control gives the researcher an opportunity to gather as much information as possible from the respondent. The approach achieves a very rich and deep analysis into the situation as shown in Table 4.2 below. An interview is also associated with a high rate of response, accuracy of information, and high rate of response. There is also a possibility for the researcher to reframe the questions the way he wishes (Naoum 2007). Due to time and cost limitation, the interview had to be conducted on the telephone.
3.5 DESIGNING THE INTERVIEW
There are different formats of designing an interview. It can be designed using a structured, semi structured or unstructured format (Naoum 2007). The unstructured interview is like a conversation directly related to the research while the structured interview presents the different interviewees with questions in the same order and the same wording (Silverman 2003). This research will use a semi structured interview for the sake of fluidity and straightforwardness and to enable the interviewer have a full control of the process.

Interviews in exploratory research are mostly characterized by one or two major questions followed by five to six sub-questions depending on the issue. At the beginning the researcher informed the respondents what the research seek to investigate, measure or explore. The research questions then went on to lead the discussion into the issue as the interviews are conducted. Open-ended questions are normally used in interviews to collect as much information as possible (Naoum 2007). They are easier to ask. They also give the respondent a chance to make as much response as possible. They make the respondent freely express his views and narrate his personal understanding and experience on the situation.

The aim and objectives of the research were addressed in the interview. Subsequent interviews were used to confirm the validity, reliability and authenticity of the data collected from earlier interviews and to make it well ground (Bailey 2007). The questions were repeated across the respondents. The first section of the interview addresses the purpose of the conducting the research. The second section is where the main questions relating to the research were asked. In this section, the first questions were made broader while the remaining questions zoom down directly into specific issues. During the interview design, the question were carefully edited and rearranged to achieve a flow and clarity so that the respondent will not be misguided. All questions that sound misleading and repetitive were omitted from the interview.

The first section of the interview obtains data on the participant's job, their working experiences, level of involvement in the project and their individual roles in the project. Their level of involvement in the project shows clearly that they have deep knowledge in the project and they constitute the right sample for the research. The second section obtains data on the modes used to analyze failure in developing the sustainable housing project in Nigeria. It also collects data on the possible effects of these failures on the project.

The last part of the interview explores the respondents' individual suggestions on how a sustainable housing project can be developed without facing any failure and how to avoid any problem.
3.6 ETHICAL ISSUES
Ethics issue is very important in conducting every research that involves collecting data from primary sources (Bailey 2007). This was considered right from the earliest stage of the project research questions. It will be considered up to the level of disseminating the research results. The data was collected paying adequate attention to ethical issues in research. The interview questions were designed avoiding any kind of question that could create tension, threats or deceive the respondent. This developed much interest and motivated the respondents in participating in the research. Their permission was sorted at every stage of the research before recording their views. Prior to conducting the research, the research supervisor was to consulted to go through the interview questions and make recommendation for necessary changes. An ethical approval form was also completed to obtain approval from the School of Engineering and Built Environment (SEBE) ethical approval committee. This approval was first obtained before commencing the primary data collection.

The confidentiality of the information collected from the different respondents was also guaranteed to encourage a full participation. To further ensure that ethical issues are well complied with, the researcher obtained their free consent to participate in the research rather forcing or pursuing them. According to Bailey (2007), this is very essential in every research.
3.7 SAMPLE SELECTION
A Sample is a limited number of respondents selected from a population (Naoum 2003). However, the sample is normally expected to fairly represent the population in providing data for the research. A sample could be formed by making a random collection or making a careful selection from the population. In the case of this interview a careful selection is considered most appropriate for the research (Naoum 2007). To achieve a fair distribution and representation, the sample selected constitute the project sponsor or the client's representative, the architect, the contractor, the civil or structural engineer, the electrical/ mechanical services engineer's representative and two other subcontractors that participated throughout the project. This can be seen in Table 3.3 below. A careful selection of the sample was made to ensure that the respondents participated throughout the project delivery period. The two subcontractors worked under the contractor.
3.8 CONCLUSION
The methods used in collecting the data were discussed in this chapter. The chapter also explained the justification for selecting the methods. In addition, to discussing how the ethical considerations were addressed, the designing and conducting of the interview was also explained. In last part of the chapter the strategies used in selecting the sample for conducting the research were also discussed.

The next chapter will discuss how the data and findings made from the interview were carefully analyzed.
CHAPTER FOUR

4.0 DATA ANALYSIS
In this study an effort was made to have a balanced approach of both inductive and deductive methods. On the one hand the deductive approach works from the more general to the more specific subjects. Sometimes this is informally called a "top-down" approach. In such approach we take up the 'theory' and then try to apply it to the hypotheses that we intend to test. For example we might go into the rule book for FMEA then see the applicability of such rules on the construction industry in Nigeria. Gradually we narrow down to the testing of data and observations for their applicability to the theory/ theories to arrive at a confirmation of its applicability or not.

On the other hand, the inductive approach begins with collecting data, specific observations, which then lead to broader generalization and theories. In such case, we start gathering data about some of the leading construction or industrial sites, follow their functioning in the recent past, figure out the problem or difference areas and then see the commonality of such failures in more than one instance. Such an approach in called as "bottom up" approach. The patterns thus detected are formulated into tentative hypotheses and we can therefore arrive at some general conclusion about our subject.

In this study we tried to have a balanced approach, with carrying out review of literature from different sources like newspapers, journals, research papers etc. to have some secondary data from reliable sources. In addition primary data was collected with the help of questionnaire which was administered through telephonic interviews and email communications. Once the primary data is collected, analysis of the findings was done using the easily available tools like MS-Excel. 50 persons were interviewed and received back 38 responses. The profile of respondents is as shown in Table-1.
· It is indeed quite interesting to see that while about half of the respondents were aware about the existence of strategies like FMEA, not many of them apparently expressed their commitment towards making use of the modern FMEA techniques towards safeguarding the buildings. But a good 30 percent of them indicated that they have been using some other techniques to ensure the safety of buildings. This is indicated in fig-1. Amongst other methods, the main types of methods cited by the professionals for failure analysis included;

· Fault Trees: In this case, a fault tree is constructed to identify various causes of failure, with their effects on the performance and sustainability of the building. The probability of their occurrence is then determined and fault tree is constructed accordingly. This is considered to be a negative analytical tree.

· Reliability Block Diagrams: In this technique, the system's reliability is tested and a logical interaction of failures is done within the system for sustainability.

· Failure Mode Dependency Models: This is basically a diagnostic model used to find out what can be the possible causes of failure and the possible remedial measures.
It is evident from the responses that while a substantial percentage of people are indeed using FMEA techniques, a majority of them are still not using it for a variety of reasons. On asking why they are not using the FMEA, the respondents stated that the reasons include;
· Cost Escalation: It was stated by the respondents that on account of it being a specialised techniques, it involves substantial cost, which in turn results in escalation of the overall cost of the project. Nigeria is a developing nation, with limited number of industries. Though, the globalisation era has brought about some changes in the investment patterns from abroad, and there are more number of MNCs setting up their bases in the country, yet steeper rise in real estate costs is least favoured by the industrial sector.
· Availability of Experts: This is another big reason for the industry not making fullest use of the FMEA techniques. Not many expert agencies are available within the country to guide the industry about the FMEA techniques. In fact many of the MNCs have been relying on foreign experts for the purpose. This in turn results in twin disadvantages. On the one hand it leads to rise in the overall cost; on the other it tends to delay the project.
· Not Much Inclination from Local Industries: Nigerian industrialists have not shown much of their inclination towards adopting the latest international standards, which is another important reason for lesser usage of FMEA. Perhaps in due course, when they find the going tough in view of increasing footprints of MNCs, they'll be able to realise the vitality of this.
· No Such Government Regulation: Often safety and security measures get prominence when the respective governments stipulate some regulations in place. In such a scenario, the willing companies find it more convenient to put in place the latest and the reputed technology, because they don't find themselves in a cost disadvantageous position. This helps in bringing in some sort of uniformity in the industry.
Providing adequate housing is considered a duty of the respective governments around the world. Depending upon the available resources, industrial activities and population of the country, respective governments have been trying to fulfil their duties with different amounts of success. There's certainly a thick dividing line between the developed and developing nations. Countries like Nigeria are categorised as third world nations, with countries like India, China, Kuwait etc. It is worthwhile here to point out that while these nations have been able to register impressive growth figures during the last couple of years, the industrial activities and foreign investments have been dependent upon the developmental activities undertaken by the respective governments for infrastructure etc. This calls for the strategic management on the part of the government in sync with the corporate world. In fact FMEA has been used not only by the real estate industry, but it is also used by a number of other sectors like manufacturing, auto etc as well. Dale and Shaw (1990) conducted a survey amongst the Ford Motor Company's British suppliers. It was found out that all of them use FMEA. The main reason cited for using FMEA was that it has been made mandatory by the company.

Taking a look at the developments of past couple of years, it appears amply clears that the levels of profit margin which used to be the trademark of the real estate industry are no more available to the industry. Increasing levels of competition, more assertive consumers, increasing emphasis on quality, strict norms for deadline adherence, dynamic nature of business proposition etc. are some of the factors which have led to the shrinking of profit margins in the industry. Pettinger (1998) also underlined the fact that the construction industry is now increasingly being dominated by client groups and peer pressure with too many contractors chasing too little work in the industry. The trend coupled with indications of imminent recession in recent years has further become a cause of worry for the industry. But the contribution of construction industry for the overall economy of the country makes it one of the strongest pillars of economy.

While analysing the impact of the recessionary trends in UK, Gilmore and Jordan (2008) reported that the construction sector in UK has slumped to new lows with deteriorating conditions in the housing market. As the construction sector comprises of 6 percent of British economy, and if this significant sector is not able to contribute its bit towards nation's economy, then the country's economy will also come under pressure. Industry experts have pointed out that during such pressure like situations; it often becomes quite a non-profitable proposition for the construction sector to follow the strategies leading towards sustainable housing. The situation in Nigeria is no different. With the construction industry playing a major role in nation's economy, the mutual impacts are too indistinguishable for the industry. Citing the figures from different sources Oladapo (2005) states that in the 1980s the construction industry used to have a dominant role in nations' GDP, accounting for about 70 percent share. But in later years the construction industry could not hold on to the prominence and due to low demand and poor performances. As a result the contribution of construction industry had been reduced to just about 1 percent of the GDP by the year 2002. This speaks volumes about the kind of challenging circumstances the construction industry went through in the last decade. This explains to a large extent the lower levels of interest in investing techniques like FMEA with long term perspective.

If we take a look at the progress of the industry in the recent years, it appears that it has picked up momentum to certain extent. This trend started with the victory f President Olusegun Obasanjo's victory in the 1999, thus signifying the long drawn military rule in the country. Nigeria is considered an important player in the African region on account of its size, oil reserves and military strength, but the civil wars in the country for many decades did not allow it to capitalise on its strong points (Datamonitor, 2006). The revival of construction industry is linked to some of the progressive policies adopted by the subsequent governments in the country. Being the most populous country in the African region, the oil rich nation requires lots of its resources to be invested in the social welfares services, which leaves less space for the government to experiment with the industrial sector. Therefore, in implementing the techniques like FMEA the industry itself will have to play a leading role. 'Project Portfolio Management', involves setting of priorities though an appropriate value optimization process (Reiling, 2008). To manage a project we need to do a set of independent and interdependent activities in order to;
· Complete the planned activities according to a stated schedule;

· Deliver the completed project or product on time

· Manage the costs of the process to ensure attainment or reduction of budgetary projections

· Monitor the results of the process to ensure that the purpose and benefits of the systems or project have been accomplished.
CHAPTER FOUR

5.0 FMEA AND SUSTAINABLE HOUSING
The construction business requires constructive contribution from different sections of the society. In fact if we trace the history of the ongoing recession, the construction industry appears to be at the forefront of suffering ever since the subprime housing crisis afflicted the US economy starting in 2007. Having lost millions of jobs, the US construction industry started looking towards the government for revival. The subsequent stimulus packages announced by the Obama administration have indeed made efforts to provide good amount of stimulus for the construction industry[1]. In addition the newer policies have placed a number of conditions like making it compulsory to use locally produced building material, except under certain conditions. This implies that the political factors are a big influence on the future of the construction industry. If the political and social compulsions could drive an advanced nation like US to the brink, then we can very well think about the state of affairs in case of a developing nation. No doubt government has a big role to play in ensuring that the construction and engineering sector gets a boost both in terms on investments and adoption of futuristic techniques, but the role of other stakeholders also becomes equally crucial. In general main types of stakeholders are[2];
· Primary stakeholders: Who are ultimately affected, either positively or negatively by the outcomes of the decision or project. The project management companies, the owners of buildings, the people using the building space for office or housing purposes are some of the primary stakeholders. Making the building sustainable enough for years to come is of key interest for these segments of stakeholders.
· Secondary stakeholders: Indirect beneficiaries or the 'intermediary persons or organisations who are indirectly affected in positive or negative manner. The people who are affected by the business operation of the offices within the buildings, the people associated with furnishing the buildings. This group of people too would get associated benefits, if the building happens to be fail-proof, for many years, but it is worthwhile here to emphasise that they are not the ones who
· Key stakeholders: The one's whose support proves critical for the implementation of the project. These stakeholders could be from either of the above two categories having significant influence over the functioning of the company. This segment is the one which has to decide on implementing strategies by assessing a variety of factors.
Project means a planned activity requiring a set of non-routine tasks for completion in a time limited effort. To complete a project we need to plan, organize, direct and control the resources of the organization for a relatively short term objective which has been established to complete specific goals and objectives (Kerzner, 1995). We require resources to plan and execute a number of tasks during the project life cycle. Project life cycle implies a sequence of logical steps which are required to be completed for achieving the stated objectives or project goals. According to Frame (2003), the project life cycle can be broadly broken into broad phases: project conception, planning, implementation or execution, and termination or closure. Figure below provides a graphical representation of the project life cycle.
· In the first phase, the project is conceived by the customer, depending upon his requirements. Customer prepares a set of tasks the project must be able to achieve. This list is further fine tuned by the project management team.

· Once the needs are identified, the project management team starts planning the requirements and steps for completion of the project. During this step, schedules and resource requirements are also taken into consideration by the project management team. The project undergoes a try run for its correctness and adherence to the set of objectives. If everything is found correct, the project is implemented at the site of the customer.

· Then comes the project implementation phase. This phase is carried out at the customer's site and in the presence of manpower from the client organization. During this phase also there is every possibility that some practical difficulties and shortcomings are noticed. These shortcomings are noted and corrective action is taken to rectify the mistakes.

· The project termination phase implies, all the shortcoming noticed during the implementation phase are also rectified and the project handed over to the customer. Customer satisfaction holds the key to the success of the project.
With the introduction of techniques like Failure Mode & Effect Analysis (FMEA), the project life cycle acquires somewhat different shape, depending upon the project specification. Supplies or resources are procured using the existing supply network of the company or the project manager or PFI/PPP depending upon the availability, the types of requirements and the strategic importance of the project and procurements. In social network analysis, researchers measure network activity for a node by using the concepts of degrees i.e. the number of direct connections that a node has[3]. These direct connections are the key deciders towards implementing the technologies responsible for success or failure of the project. In order to pave the way for sustainable development, government of the day will have to encourage investments from all available sources including abroad in addition to inviting experts and other manpower to assist in implementing the latest technology and thus nation building. Providing shelter to this migrant population segment also happens to be the responsibility of the government or the respective companies. The immigrant population therefore in a way adds to the problems on the housing front.

For the business community too availability of proper shelter and building for housing the factory or service centre is the first thing before exploring further growth potential. The construction industry is one of basic infrastructure industries catering to almost every other sector. Though we are in the IT era, in which online stores are stated to be the alternatives for brick and mortar stores at the roadside corner. But, it needs to be emphasised that even for an online store, we need adequate space to store the items being sold online. In fact these types of business activities require far more emphasis on sustainable than the traditional ones'. For becoming fail proof and sustainable the building and construction sector has many dimensions, depending upon some other aspects. In order to keep pace with the developments taking place in other sectors, the construction industry has also come up with a number of measures for coming at par with others around. Energy efficient and environment friendly green buildings are example of some such types of buildings for long time sustainability. Building information modelling (BIM) is another such technique which adopts futuristic approach and has been helping in speedy implementation of construction projects, with ingredients of IT and related fields.

Though there are limitations on the part of industries and project managers for implementing techniques like FMEA, but this is one field which requires adequate attention from the government as well. If required, the government of the day can very well put in place some statutory legislation as well. From the utilitarian perspective I will argue for the implementation of FMEA, because that would imply;
· Nigeria becoming a competitive destination. This should be a topmost priority for the country in view of the planned expansion of facilities in different cities around the country.

· Ease for residents, industrialists, and the society in general, who can now plan their houses, business activities, holidays etc. in a better way.

· Better economic prospects for the country, which could reflect positively on the rates of inflation, price of goods and commodities, share market activities, infrastructure development, services sector etc.

· More job opportunities for Nigerians. This means lesser rate of unemployment, better paying jobs and more satisfaction for us. This would also help in reducing the high levels of corruption prevailing in the country.

· More industrial activities in the country, which in turn could mean more job opportunities in a number of related industries.
The preceding chapters have presented to us that there are certain elements in both the housing sector and FMEA where issues which may be useful for further development of the housing construction sector and thus need to be addressed. In line with this, we will now seek to find the variables and parameters that may be of used as we attempt to promote FMEA in the housing sector.

Drawing from previous discussions, we have come up with the following parameters:
· Housing sector is a service sector which makes it analogous not with technical or physical behaviour but makes its actions similar with human actions/behaviour. (Christoffersen 2003; Colledege nd)

· The challenge raised by the demand for coming up with housing projects that are both economically and environmentally sustainable. (Duffy 2002;Koskel nd; Koskela & Howell nd; Koskela & Vrijhoef nd; Rydin et al 2006)

· Efforts should be made to come up with long term analysis of the units of the housing sector in order to be able to identify the causes of failures. Due importance should be given to the fact that failures in the housing construction do not just result to economic failures but that it poses a threat to the life of the end users and workers in the cite. As such, there is a need for a long term planning or projection of the functions of each unit of the housing construction. (Carlson et al 2007; Burton 2003)

· The concept of team work. Although Busby et al (2004) raises the notion that the concept of the human person seems to be lost in the paradigm of the FMEA while we, on the other hand, have asserted that the dynamics of FMEA connotes the integral role of team work. This we have ascertained for the primary reason that failure mode and effects analysis can only be undertaken by the working together of many departments. Thus, the concept and practise of team work is central in the development and progress of both the housing sector and FMEA. This is significant as the inability to work as a team will lead into real failures in costs, time and environmental factors in the housing sector. (Klotz et al 2007; Rydin et al 2006)

· The recognition of the shift of the kind or type of management - from traditional management to lean and green management - which is necessary as the housing sector becomes competitive not only within the local sector but globally as well. (MMC Barker 33; Rethinking Construction 2000; Duffy 2002; Klotz et al 2007)

· And the last variable that needs to be accounted for as we try use FMEA in the housing sector is the recognition of the important and central role of the partnership between the end user or customers and all stakeholders.
CHAPTER SIX

6.0 CONCLUSION AND RECOMMENDATION
Failure Mode Effect and Analysis technique is indeed one of the pioneering techniques for implementing projects in such a manner that the efforts last longer and prove contemporary and beneficial for the intended people. The buildings that are being constructed must not only fulfil the requirement of the clients, but it must also be able to withstand a number of adverse circumstances like natural disasters, decays, energy consumptions etc. Nigeria is a fast emerging economy with large population in the form of consumers for the local manufactures and service providers. But it is equally true that the income levels of people in general are lower which reduces their purchasing power. Therefore, in an effort to cut costs, often manufactures and builders end up cutting costs on technologies with a futuristic outlook. But with the efforts from government to liberalise the economy gradually and work in close coordination with the globalisation forces, the situation is changing to a great extent. Traditionally, the problems of doing business in Nigeria in general can be categorized in four main categories;
· Lack of predictability in Nigerian business environment: Predictability can be provided by a transparent and consistent body of laws and regulations. Both these aspects are still in formative stages in Nigeria, which has suffered due to years of neglect under military rule.

· Nigeria has made significant progress toward a market oriented economy, but parts of its bureaucracy still wary of leaving the 'power' and tend to use protectionist measures for some local firms and state-owned firms. Such firms are prevented from imports, while exports are encouraged. WTO regime is making its impact and things are gradually shaping up.

· The understanding of free enterprise and competition is gradually percolating down to different sectors of the Nigerian business community. The Nigerian economy is often prone to overinvestment and over-production, for reasons not related to supply and demand.

· Foreign businesses community is still finding it challenging to properly study and investigate the Nigerian market, resulting in underestimation of the challenges of establishing operations in Nigeria. Encouraged by a government eager for foreign capital and technology, and entranced by the prospect of a large number of consumers, many foreign firms have been studying the Nigerian market. Without the necessary preparation, these companies often stumble into bad business deals, resulting in trade complaints and lost investments.
Expert opinion and examples from many other countries do indicate that assessing the preventive measures to avoid failure of any venture go a long way in the maturing of the industry. But, at the same time, experts do believe that, during the initial years, investment in technology leads to make it a more costly affair, thus reducing the profit margins. Failure mode and effects analysis is an effective tool, process, methodology that is utilised in the identification of possible causes of failures. Early detection of potential causes of failures leads to appropriate assignment of limited resources to the most serious risks. FMEA is much needed in the housing sector as any failures in the industry are a lost not only in terms of monetary value but that it also posits actual danger to life and limbs of the customers and the workers themselves. Therefore under the circumstances it appears quite unreasonable to start believing that the Nigerian industry will start using the advanced tools like FMEA in capital intensive sectors like housing. But the fact that quite a few numbers of people in the construction and engineering sector are aware about the utility of such tools is reason enough to believe that the sector has started adopting a futuristic outlook.
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Conclusions
Housing is one of the most important needs of the human society. Through the years, the development of different housing models has flooded the entire market of real estate as well as that of the engineering and architecture branches of the society. Professionals in the considered fields continue to expand their array of creativity so as to come up with a proper presentation of beauty and practicality that a house should actually conform to. During these years of development though, the said branches of social development is faced with an environmental issue that they should give proper attention to.

Apparently, the never-ending creation of structures and the maintenance that they require has caused Mother Nature its life. Global warming, as a result of this particular harm to the earth, is now being realized by every human being around the globe. Yes, there has got to be a solution to this and stopping from establishing infrastructures such as hosing cannot be the practical answer to the problem. Instead, the current years of development has welcomed the proper sense of understanding structural creations of homes through the application of sustainable housing plans. However, no matter how alluring and supposedly beneficial this approach is, the are still some possible risks and problems that need to be given attention along the way of its application. For this reason, this study shall be focused on the establishment of the procedures to be used as project mode analysis for the creation of sustainable housing projects around the globe.
