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Abstract

:

Due to rapid urbanization and the recent growing influx of migrants from politically fragile states, cities are now faced with an impending housing problem. In developing countries like Nigeria, the impacts of the housing problem, which include economic, social (humanitarian), and environmental crises, are evident. Recently, sustainability has become a central theme for public discussion, not only in expanding housing for the growing population but also in improving the quality of residential livelihoods of low-income households without compromising the housing needs of future generations. So far, there have been numerous studies conducted on sustainable housing in Nigeria, touching on sustainability in housing but mostly from the professionals’ point of view. Therefore, a document content analysis to generate success criteria and a survey for household validation were conducted. Results show that security ranks the highest, and other criteria of importance include accessibility, adaptability, utility, technology, community, affordability, and acceptability. Hence, the study concludes that social and environmental sustainability in housing should enhance household satisfaction by ensuring the security and welfare of its residents, adapt to its immediate environment, be acceptable, be supported with social amenity to integrate the community through participation, and, finally, manage household utility efficiently.
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1. Introduction


There is a global problem of housing the poor. It has been estimated that there is an annual population increase of approximately 83 million people in the world; hence, there will be roughly a total population of 8.9 billion by the year 2050 [1]. A study conducted in Europe shows that people find it difficult to afford to buy a house. Normally, the cost of housing in urban areas often outweighs household income. Additionally, housing assets are a source of wealth, and has impact on spatial inequality, and could be a potential determinant to intergenerational discrimination within a society [2]. Sustainable and affordable housing is a hot button topic for researchers from both developed and developing countries. It has been realized that housing for the poor and low-income earners should be paramount to the academic and policymaker [3]. Less developed countries are putting much effort into ending housing problems due to their growing populations [4].



The policies on housing, in the case of Nigeria, was first initiated and developed by their British colonial masters. The policies were formulated as an adaptation of British housing policies and were not only separationist in nature but also not sustainable. Many attempts have been made by the government to elicit and initiate national housing policies since the country’s independence. Unfortunately, the problem of housing persists, and it is on the rise [5]. Housing projects have been executed in significant towns and cities in Nigeria, but are inadequate to meet the demand for housing. With a population of over 180 million, the Nigerian government needs to formulate workable policies and housing programs to provide decent housing for the growing masses. By 2020, there will be a housing deficit between 17 to 20 million housing stock. The housing problem in Nigeria can be described from both the supply and the demand perspectives. Although the government has invested enormous capital on expanding housing supply through National Housing Programmes, it has yielded little or no result on housing supply.



According to the background, which describes the housing situation, the authors find that current housing stock is not in the best living conditions for human habitation. Thus, it is not only inadequate but also deteriorating and overcrowded. Meanwhile, the National Housing Programmes in place lack continuity and consistency and are impacted by political interference and nepotism [5,6,7]. There is a proliferation of slum populations in town and cities in Nigeria because it is difficult for the general masses to afford or rent decent housing (Table 1 and Table 2). The average income of a civil servant is grossly inadequate due to the enormous disparities in income. As of 2018, the least paid individual (national minimum wage) in a month is N18,000 (USD 50), and the average monthly wage is about N43,200 (USD 120) [8,9]



It is gainsaying that housing policies and programs initiated by the government do not employ sustainable strategies that are realistic, affordable, and acceptable by end-users. It is also not unusual to find empty and abandoned houses in the city center. Hence, the government has not only worsen the housing crisis but also failed to satisfy the desired housing needs sustainably over time [10,11]. A study by Ibem and Azuh supported the fact that weak sociopolitical structure and institutional frameworks are the banes of failed housing policies and its implementation mechanisms [12]. Additionally, corruption is a huge stumbling block in housing delivery and procurement processes [13]. More so, Ihua et al. associated poor housing quality and housing management services, which eventually result in time and cost overruns, with bad estate and project management practices [14]. Furthermore, Adekunle et al. described, with sharp empirical pieces of evidence, the connection between respiratory-related diseases in children and the quality of air in a house [15].



The study aims to establish a process of assessing success criteria to achieve a sustainable housing model from the household viewpoint. To achieve this aim, the objectives of the study are to evaluate economic, social, and environmental success criteria from the end-users’ perspective, and to validate and rank the evaluated success criteria as presented in Figure 1. The city of Abuja, the administrative capital of Nigeria, was chosen as the study area. Furthermore, it is a model city with a defined master plan, having several public and private housing estates (pilot housing schemes and programs) that are usually scaled up and duplicated across the nation. It is centrally located geographically, making it a melting pot for different groups of people with varying socio-economic and religious-cultural backgrounds living together. Furthermore, the survey of the study will be validated by surveying respondents from heads of households who are government employees.



It has been recorded that one half of the world’s population are residents in urban centers, and it was further predicted that it would increase two-fold by the year 2030, which will lead to increased human activity. However, this increased urban activity will exacerbate the greenhouse gas effect of the earth’s atmosphere, thereby leading to increased heating of the earth, known as global warming. Furthermore, it was projected that by 2030, OECD countries would need an 80% share of global energy in their cities to meet its energy demand for economic growth. Consequently, we can see that not only the cities significantly contribute to the problems of climate, but also will be negatively impacted by its effects, socially and environmentally.



Climate change not only impacts the urban area economically but also impacts the fabric of the city’s social structure. When impacts of climate change disrupt livelihoods, it leads to displacement of the populace and then poverty. Also, social vices such as crimes and civil conflicts will be widespread; hence, people will no longer feel safe. More so, these social calamities usually cause a health issue that has to do with mental instability. Likewise, skin diseases could be derived from exposure to heatwaves as a result of the heat island effect. Thirdly, buildings are generally vulnerable environmentally from the impacts of climate change due to factors of vulnerability, from the volume of impact to its level of exposure. Mostly, urban areas are located in coastal regions and the riversides, which make them vulnerable to the impacts of climate change. Some of the environmental impacts include urban flooding, a rise in the sea level in coastal cities, heat waves due to the heat island effect, hurricanes, and typhoons [16]. Empirical pieces of evidence have proven that buildings contribute immensely in exacerbating the effects of global warming. Therefore, in accordance to the United Nations Climate Change conferences and the Kyoto agreement, member countries have signed a resolution to act accordingly with combined efforts and objectives to tradeoff between cutting down or reducing the emissions of greenhouse gasses into the atmosphere by adopting sustainable means of development [17].



Against this backdrop, the United Nations Sustainable Development Goals (SDG) resolved to tackle global urban problems such as reducing poverty, enhancing good health, available and affordable renewable energy, sustainable cities and communities, climate change, and finally, building strong institutions. Thus, this resolution has given governments, particularly of the less developed countries, the thrust to pursue all avenues to meet these goals. The study, therefore, provides a significant contribution to research in developing a multiple success criteria model for achieving sustainable and affordable housing [18].



There is no universally accepted definition of sustainable and affordable housing. There have been many attempts to define it by several authors and researchers from deferent fields and disciplines. It is also important to note that empirical studies have shown that professionals and academics in the housing sector differ in opinion on what constitutes success criteria for achieving sustainable and affordable housing. A framework of success criteria is limited but highly significant, and the approach of its development is drawn from inputs from different professionals of different disciplines [19].



To describe and distinguish between the concepts of sustainability and affordability in housing, first, some definitions of sustainable and affordable housing will be highlighted as proposed by researchers. Research by Adabre and Chan attempted to define sustainable and affordable housing by trying to link sustainability and affordability in housing as a means of enhancing household and stakeholder satisfaction, by reducing housing operation cost, the time factor, affordability and quality of housing [20]. In another study, sustainable, affordable housing is the development and maintenance of housing, to support and satisfy general human needs, and preserve the environment now and for the future. The housing should be qualitative, marketable, and affordable throughout its life cycle [21].



The UN habitat describes sustainable and affordable housing from the policy perspective as “sustainability housing development (along the four dimensions of sustainability—environmental, social, cultural and economic) that impacts the environment and climate change, durability and resilience of homes, economic activities in housing and their links with the wider economy, cultural and social fabric of communities, and…poverty alleviation, social development, and quality of life.” [22].



Furthermore, Ibem and Azuh proposed a definition that sustainable and affordable housing “… is the adoption of a housing and neighborhood environment, housing quality, affordability, quality of life, maintaining cultural heritage and technical feasibility” [12]. On the contrary, Jiboye argued that sustainable and affordable housing is the optimal utilization of limited resources to provide housing for the masses as well as for future generations [8,9,10,11,12]. Also, Mitlin and Satterthwaite propounded that sustainable and affordable housing is improving the health and safety of residence; it should be affordable, secure, water and energy-efficient, connected to infrastructure, social amenities, resilient to natural and human-made disasters, and lastly, meeting the people’s needs and choices. Thus, it should be functional, durable, and employ sustainable and affordable housing designs to optimize the use of utility throughout its life cycle [23].



According to the 1987 World Commission on Environment and Development, the Brundtland Commission report, the most famous definition of sustainability is the development that meets the needs of the present generation within the available scarce resources and carrying capacity of the environment without endangering the needs and carrying capacity of future generations. Hence, sustainable and affordable housing is housing that manages and coexists within the limitations of available scarce resources, at the same time preserving and conserving these resources for future needs.



However, there is less reliable research conducted within the Nigerian context involving the contribution of the low-income household, which constitutes the demand side of the housing market, as part of the decision-makers in evaluating and validating sustainable and affordable housing success criteria. Therefore, the motivation for this study is to fill that gap and to enhance the decision-making process for policymakers to achieve sustainable and affordable housing for low-income households in Nigeria.




2. Materials and Methods


A document content analysis was undertaken, and a structured, close-ended questionnaire, as presented in Appendix A, was distributed in the course of the study. A qualitative analysis to retrieve secondary data from extant literature must contain sustainability criteria, factors, and constituents in housing [24]. Therefore, success criteria that are profound, distinctly described, and frequently put forward by the documents were generated. Hence, 17 success criteria were generated, as shown in Figure 2 and Figure 3, and further collapsed to 8 distinct success criteria by combining closely related criteria, which were used as variables to be analyzed (Table 3).



Data collected was evaluated by expressing the feelings and opinions of success criteria within a scale of 1 (very weak) to 5 (very strong). The sample group comprised of civil servants working in Abuja. This sample group has expressly indicated their need for housing from their monthly contribution of a percentage of their earnings into the National Housing Fund. The questionnaire survey utilized a Google online form to collate data from the demand side via emails, online links, and other social media outlets. The National Bureau of Statistics reported the population size of federal civil servants employed by the government as 67,000 workers. The sampled population size needed for the study is 262, determined under a confidence level of 95% and at a confidence interval of 6.04. Only 51 respondents engaged in the survey, which is 19% of the sampled population. According to Blaike, it is factual that most research work seldom achieves a whole or a part sampling group or unit [25]. There are other scholarly opinions about the rate of response, which ranges between 10% to 95%. For example, Akintoye and Fitzgerald suggested that for a research survey that involves personal contacts, the response rate is 95%, and for responses via mail, it is between 20% to 40% [26]. However, the Survey gizmo suggested that response rates from electronic mails (emails and other social media platforms) regarding surveys on public opinion are between 10% to 15% [27].



The respondents were made to evaluate the multiple success criteria based on their feelings and perspectives as to the level of importance of eight success criteria, namely, affordability in housing, accessibility of housing, technology in housing, acceptability in housing, community participation in housing, security in housing, adaptability in housing development, utility in housing development.



Analysis of data acquired was conducted using the Microsoft Excel data analysis tool for measurements of central tendencies, correlation, and ANOVA. Therefore, it is essential to do a reliability test for the data collected to prove the validity and significance of the result derived from the study. Therefore, ANOVA was utilized to get the significant F and p-value; thus, data less than 0.05 has a significant difference from other paired variables. Therefore, the correlation analysis in Table 4 shows the r-value, sometimes known as the Pearson correlation coefficient, indicating the strength of the criteria to each other. The output of the correlation analysis shows that Adaptability and Utility have the strongest means of association with each other, with the coefficient r-value of 0.82. The second in the strength of the association is the criteria Community and Utility. Additionally, Table 5 shows that ten paired success criteria that are statistically significant and reliable with a significant F and p-value less than 0.05. It shows that the data collected is valid, unbiased, and has statistical significance.




3. Results


The average monthly income of respondents is USD 369. Results indicate that 59% of the 50 respondents claim that they do not own houses, and it was also found that 77.4% of homeowners claim that they privately built their houses, through self-help, without any government intervention or assistance.



Table 6 indicates the profile of respondents who are government officials, from junior officers who are from grade level 04 to 07, senior officers who are from grade level 08 to 09, and then the directorate level who are at grade level 10 to 15. We find a considerable margin of about USD 1035 between senior officers at grade level 09 and officers at the directorate level. It clearly shows that senior officers who are in the majority are unable to buy or rent decent housing in the central city of Abuja.



The description in Table 7 shows success criteria Security is having an average means of 0.85 (highest). Interestingly, Affordability has a means of 0.75 falling short behind Community and Utility, which are both having a means of 0.77. The success criteria Security and Adaptability both have a standard deviation of 0.179 and 0.178, respectively. The variances from the central means of criteria Acceptability and Security are 0.0317 and 0.0321, respectively.



The success criteria that are most scored, as indicated in Figure 4, is Security, followed by Accessibility with average scores of 27 and 25, respectively. The lowest scored are Affordability and Acceptability, both having average scores of 18 and 15, respectively. It is evident, in this case, that the respondents view and score security most highly, compared to other criteria.




4. Discussion


Ongoing studies on sustainable and affordable housing deal with numerous criteria and factors, which touch on the three sustainability pillars, i.e., economic, social, and environmental. However, most of these works have not been put to practice, and the Nigerian government continues to invest heavily in housing without result [28]. The academic world has emphasized the need for sustainable and affordable housing; however, we find a disconnect and complete lack of collaboration between stakeholders in the housing sector [29]. A success criteria model for sustainable and affordable housing is not only envisaged or visible in developed economies but also emerging economies. In this milieu of growing population and lean resources from the oil-rich economy of Nigeria, several research papers have been published on sustainable and affordable housing as a panacea to this impending urban challenge the country is faced with. Therefore, based on the results of the study, we can deduce some conclusions to improve the social and environmental sustainability in housing to enhance household satisfaction.



4.1. Security and Welfare in Housing


The study illustrates that security in housing developments is of optimum importance as a priority to satisfy homeowners, ensuring comfort by providing effective estate or facility management practice to maintain the quality and value of housing assets. Furthermore, housing provision must ensure the security of lives and property of the end-users. Sub-criteria includes comfort; buildings should achieve physical and psychological comfort. Effective facility management should be in place to maintain the value of the buildings. The quality of buildings should be considered as an asset to attract investment. Safety and security of lives and property should be paramount, and the privacy of households should be maintained. Furthermore, Xiaosen H. and Ayedun both agree that improving the health and wellbeing of low-income households can be achieved by the government investing in improving the physical and structural quality of housing stock. Structural components such as the size and nature of windows to improve cross ventilation within a living area, refurbishments of ceilings, walls, and floor improvements are significant in improving residential health and livelihoods of low-income households [30,31].




4.2. Accessibility of Housing


Accessibility in housing development is the provision of quality and serviceable transportation infrastructure (i.e., bus services, road networks, cycling tracks, and pedestrian sidewalks) in housing projects. It allows easy and quick access to and from a place of employment and job opportunities. Sub-criteria includes a quality transportation system, quality road infrastructure, proximity to a job, and employment opportunity. Thus, the movement of people between their homes and employment is enhanced.




4.3. Adaptability in Housing


Adaptability in housing is enforcing environmental protection standards to control air, water, and noise pollution, during and after the construction of housing projects, reducing, reusing, and recycling construction material waste, and also using locally available building materials. Sub-criteria includes that environmental protection in building projects should adhere to environmental standards, codes, and regulations to mitigate air and water pollution. Solid and effluent waste should be properly managed for the health of the household. Xiaosen H. has said that construction waste materials should be reduced, reused, and recycled. Indigenous and local building materials should be patronized and made available to protect the environment [30]. It has been suggested by a recent study that education and awareness are driving tools in achieving sustainability in housing development. Traditional or informal systems of education, as proposed by Ayedun et al. and Muhamad et al., should be introduced into the school curriculum by the government.



Morals, and ethical values embedded in them, will positively impact man’s attitude towards his fellow humans. It will also imbibe respect and reverence towards land and the entire ecosystem [31,32]. Moreover, land use and acquisition are significant factors when confronting housing in general. Also, it is the base and foundation for the survival of the ecosystem. Hence, the land is strongly considered from the three dimensions of sustainability, according to Gbadegesin, J.T [33]. The construction industry has a responsible role to play in protecting the environment, considering that it has contributed negatively to environmental degradation. Thus, it is incumbent that the construction industry treads a path that promotes environmental protection standards. Therefore, geographical locations with a high degree of utility should be priorities for achieving sustainability, Rosli, S. et al. have said [34].



Meanwhile, the price and scarcity of land, according to Omar S., have a direct effect on the cost of housing [35]. Also, Arnab, J. et al. said in their study that the provision of land is one of the most critical components in actualizing sustainable and affordable housing. Policy measures dealing with land will create an enabling environment for sustainable housing projects. Some of these land policies include land price, land acquisition, and compensation procedure, land titling and documentation, land use planning, and mixed land use [3].




4.4. Utility in Housing


Utility in housing provision is promoting and ensuring efficient use of energy and water in the building by the use of alternative and renewable sources of generating energy and installation of electrical and plumbing controls to reduce the life cycle cost of buildings. The study result outcome shows that efficient use of energy and water in buildings is the optimum criterion to reduce the life cycle cost of the building, improving residential livelihood and increasing housing utilities, as supported by Afolabi [36]. However, according to the results gathered, we find utility ranked as least important. It is also interesting to note that utility has a solid correlation with both adaptability and community, as indicated in Table 5. The importance of efficient use and management of utilities such as energy and water cannot be understated, buttressed with the fact that Carolyn S. [37] agrees in her study that sustainability is driven by utility, while Kamand M. et al. [38] agrees with her position. Furthermore, Li Cheng et al. [39] emphasized that energy efficiency should be considered at the early design stages of a housing project, while energy rating systems should be established and adhered to, as suggested by Hector S. et al. [40]. However, Mohammad K. suggested that the modular system of construction will optimize the energy performance of buildings, hence reducing life cycle cost [41].




4.5. Building Technology Application in Housing


Technology application in housing is the deployment of appropriate modern technologies and innovations for sustainable and affordable housing projects. Examples of modern building technologies include industrial building systems (IBS), which will ensure the completion of housing projects on a large scale, on time, on budget and attaining quality standards; thus, reducing maintenance costs. Governments should support the promotion of advanced construction technology and innovations in the building industry. Because buildings have several components put together by a variety of professionals and artisans, it becomes rife with disputes, delays, and material waste. Hence, the construction industry needs to adopt new and modern construction techniques and technology to be sustainable. More so, it will promote and boost employment by strengthening associated small- and medium-scaled and consulting enterprises. Some of these technologies include modular systems and 3D printing. Application of smart technology (BIM, big data, artificial intelligence) will help in enhancing design precision and professional collaboration in managing human, capital, and material resources throughout the life cycle of a building, and hence promote effective construction project management and maintenance cost reduction.




4.6. Community Participation


Community participation in housing development is promoting stakeholder participation and collaboration in the housing development process and equity in housing distribution, social amenities to all genders, the disabled, and the less privileged of society. Stakeholders in housing markets need to get involved in discussions and negotiations to make practical decisions regarding their housing needs. There should be in place a housing distribution system that is unbiased and equitable. A secure public investment management system should be established to encourage transparency and accountability; the government should put in place strong institutions that will promote good governance and robust implementation strategies that will check corruption and sharp practices. Additionally, housing provision should fulfill the provision of social amenities for the disadvantaged in society. To support this claim, Olotuah, in their study on Nigeria, posited that good governance and citizen participation are sacrosanct for any reasonable government embarking on a successful sustainable and affordable housing program. To succeed in initiating and implementing sustainable and affordable housing for low-income households, stakeholder participation in the decision-making process must be ensured [5]. A recent study in the UK conducted by Mulliner and Maliene, and Oyebanji A. propounded the need for community integration that can be sustainable over time. Similarly, in the UK, another study on sustainable social housing agreed on promoting social cohesion in housing development for low-income households [42,43].




4.7. Affordability in Housing


The document analysis on the economic success criteria in Figure 2 shows that House price concerning income ranks on top, while Rental costs concerning income and Interest rates and mortgage availability both rank second on the list. The other criteria having equal rankings include Housing Subsidy and Adequate Funding. Affordability is ranked seventh on the list of success criteria by the household (Figure 4). It involves the government giving incentives to cut down housing costs for low and middle-income earners through adequate funding, subsidies, and reduction of interest rates and mortgage financing for housing providers. The government has the responsibility to intervene in terms of providing incentives for housing providers to be actively involved in sustainable and affordable housing projects, such as providing land at affordable rates to estate developers. Additionally, the government should make adequate budget funding for housing schemes and programs and housing subsidies to low-income earners. To avoid a housing price bubble and bust, new sustainable real estate valuation parameters should be developed; for example, the econometrics of location, the price of land, and the cost of developing green buildings [44].



Furthermore Zou G. and Chau K. suggested that sustainable pricing is maintaining a stable housing price in the long run by introducing policies that will reduce inflation rate in the future; thus, the determining criteria to be investigated are housing sales, housing prices, housing completion and inflation rates [45]. According to Lorenz D. and Lützkendorf T., housing property valuations should include sustainability criteria or parameters to enable better pricing and appropriate estimations of buildings. The study further emphasized changing behavioral patterns of the household, which will, in turn, reflect the value of the property [46]. However, to appraise for pricing a large number of housing units, some criteria need to be considered, such as the characteristics of building fabrics and also the neighborhood [47].




4.8. Acceptability of Housing


Acceptability of housing is ensuring that building typologies reflect the cultures and lifestyles of people, which will be aesthetically and satisfactorily acceptable to the end-users. Building typologies are buildings types that are categorized according to class, type, and function. Cultural features are buildings that should reflect cultural values for their users. Lifestyle: due to the advent of advanced information technology, people spend more time indoors than having outdoor activities. Aesthetics: buildings are expected to be aesthetically designed and appealing to the eyes. Satisfaction: the building should help residents achieve happiness and satisfaction in nurturing a family. Moreover, other criteria to be looked into is housing satisfaction, which has been less studied. It was revealed in a study by Eziyi O. I. et al. in Nigeria that residents are dissatisfied with their residential facilities; hence, the housing is not acceptable [48]. The sustainable and affordable housing framework should not only cover economic aspects but also border on social issues, which include social amenities and housing quality, social status, and lifestyle [18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49]. Additionally, Pullen S. et al. propounded that housing should be socially adaptable by ensuring that there are appropriate density and dwelling size for a decent habitation [50].



Furthermore, studies have shown that there is a need to enhance the quality of residential welfare and livelihood to achieve economic, social and environmental viability in housing development through effective and efficient estate and project management of housing facilities [51]. Additionally, more government spending should be encouraged to supply more housing and incorporate other supporting social amenities to encourage social activities [3]. However, Yua Li et al. [52] argued that sustainable housing should depict community participation at the construction stages through effective communication and cooperation by the project participants, as supported by Mulliner and Maliene [53]. In research conducted in Lagos, Olatunji A. [54] stipulated that social and political interference in developing a sustainable housing model can be overcome through stakeholder participation and community involvement.





5. Conclusions


The study, therefore, derived, evaluated, and ranked sustainable and affordable housing success criteria, namely, security, accessibility, adaptability, utility, technology, community, affordability, and acceptability. Household findings reveal that security was favored over other criteria; this could be considered as an expression of growing concerns over and around the security of property and residential living. We find that adherence to environmental protection standards can be greatly improved with the efficient use and management of essential housing utilities such as energy and water.



The study recommends that there should be future research focused on the social and environmental dimensions of sustainable housing as it affects the household, especially in developing countries. More so, the study also recommends further research work on sustainable and affordable housing that delves solely on implementation strategies of other climes and also improves the model using more advanced and sophisticated analytical tools. The results derived from this study are limited and restricted to location, time, and data; thus, the method employed cannot be apply to other climes and periods.
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Appendix A. Questionnaire Survey for Households


Questionnaire survey instructions:



From your perspective, how would you rank the Economic criteria for practically realizing housing development that is sustainable and affordable? Please rank between 1 (very low) to 5 (very high) with each of the following.




	
What is your Position and grade level in your ministry?



	
What is your gender?



	
What is Your Monthly income/wage?



	
How much is your Monthly Housing rent/mortgage/expenditure?



	
Do you own a House?



	
If Yes, how did you acquire the house?
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Table A1. ECONOMIC PERSPECTIVE.






Table A1. ECONOMIC PERSPECTIVE.





	
No.

	
Question

	
Ranking (Tick as Appropriate)






	
1

	
Provision of government incentives to cut down Housing cost for low and middle-income earners through adequate funding, subsidies and reduction of interest rates and mortgage financing for housing providers.

	
1

	
2

	
3

	
4

	
5




	
2

	
Provision of quality and serviceable transportation infrastructure (i.e., Bus service, road network, cycling tracks and pedestrian side walk) in housing projects/estates and also allows for easy and quick access to and from place of employment and job opportunities.

	

	

	

	

	




	
3

	
Deployment of appropriate modern technologies and innovations for a sustainable and affordable housing project. Examples of modern building technologies include Industrial Building systems IBS, which will ensure completion of housing in a large scale, on time, on budget and attain quality standards; thus, reducing maintenance cost.
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Table A2. SOCIAL PERSPECTIVE.






Table A2. SOCIAL PERSPECTIVE.





	
No.

	
Question

	
Ranking (Tick as Appropriate)






	
1

	
Ensuring that building typologies reflect the cultures and lifestyles of people, which will be aesthetically and satisfactorily acceptable to the end users.

	
1

	
2

	
3

	
4

	
5




	
2

	
Promoting Stakeholder participation in housing development process and equitable access to housing units and social amenities to all gender, disabled and the less privileged of the society.

	

	

	

	

	




	
3

	
Ensuring comfortability by providing effective estate/facilities management practice to maintain the quality and value of housing assets. Furthermore, ensuring security of lives and property of the end users.
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Table A3. ENVIRONMENT PERSPECTIVE.






Table A3. ENVIRONMENT PERSPECTIVE.





	
No.

	
Question

	
Ranking (Tick as Appropriate)






	
1

	
Enforcing environmental protection standards to control air, water and noise pollution during and after construction of housing projects by reducing, reusing and recycling construction material waste and also using locally available building materials.

	
1

	
2

	
3

	
4

	
5




	
2

	
Promoting and ensuring efficient use of energy and water in the building, by the use of alternative renewable sources of generating energy and installation of electrical and plumbing controls to reduce the life cycle cost of buildings.

	

	

	

	

	









Thank you for taking the time to complete the questionnaire!
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Figure 1. Conceptual framework of the study. 
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Figure 2. Economic success criteria generated from document content analysis. 
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Figure 3. Social and environmental success criteria generated from document content analysis. 
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Figure 4. Chart showing the scores of success criteria from household responses. 
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Table 1. List of housing prices in Abuja City (source: Federal Housing Authority).
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	Housing Type
	Unit Price (N)
	Unit Price (USD)





	2 bedroom block of flat
	22,500,000
	62,500



	3 bedroom block of flat
	35,500,000
	98,611



	4 bedroom terrace duplex
	65,500,000
	181,944



	4 bedroom semi-detached duplex
	70,500,000
	195,833



	4 bedroom detached duplex
	99,500,000
	276,389



	5 bedroom semi-detached triplex
	90,500,000
	251,389



	5 bedroom detached duplex
	120,000,000
	333,333
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Table 2. List of housing rental fees in Abuja City (source: https://www.numbeo.com/cost-of-living/).
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	Rent Per Month in Abuja
	Price (USD)





	Apartment (1 bedroom) in city centre
	1328



	Apartment (1 bedroom) outside of centre
	518



	Apartment (3 bedrooms) in city centre
	3439



	Apartment (3 bedrooms) outside of centre
	1875
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Table 3. Process of combining related criteria into single success criteria.






Table 3. Process of combining related criteria into single success criteria.









	Combination of Related Criteria
	Codified Criteria





	House price concerning income
	Affordability



	Rental costs concerning income
	



	Interest rates and mortgage availability
	



	Housing subsidy

Adequate funding
	



	Employment opportunity
	Accessibility



	Infrastructure
	



	Reducing construction cost
	Technology application



	Reducing construction time
	



	Reducing maintenance cost
	



	Culture and lifestyle
	Acceptability



	Building typology and orientation
	



	Aesthetics
	



	Satisfaction
	



	Equity
	Community



	Participation
	



	Social amenities
	



	Estate management
	



	Security
	Security



	Health, comfort
	



	Quality of housing
	



	Energy efficiency
	Utility



	Renewable energy
	



	Life cycle cost
	



	Appropriate building materials
	Adaptability



	Waste management and disposal
	



	Environmental protection consideration
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Table 4. Correlation matrix table.
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	Affr.
	Acces.
	Tech.
	Accep.
	Comm.
	Secr.
	Adap.
	Util.





	Affr.
	1.000
	
	
	
	
	
	
	



	Acces.
	0.721
	1.000
	
	
	
	
	
	



	Tech.
	0.591
	0.525
	1.000
	
	
	
	
	



	Accep.
	0.459
	0.597
	0.664
	1.000
	
	
	
	



	Comm.
	0.473
	0.371
	0.687
	0.474
	1.000
	
	
	



	Secr.
	0.423
	0.549
	0.669
	0.528
	0.622
	1.000
	
	



	Adap.
	0.439
	0.324
	0.596
	0.416
	0.672
	0.567
	1.000
	



	Util.
	0.600
	0.549
	0.678
	0.503
	0.718
	0.642
	0.816
	1.000
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Table 5. Reliability table; p = p-Value, and F = significant F.
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	Acceptability
	Adaptability
	Community
	Security





	Adaptability
	
	
	
	



	p
	------
	
	
	



	F
	0.00237
	
	
	



	Community
	
	
	
	



	p
	------
	0.00356
	
	



	F
	0.0005
	------
	
	



	Security
	
	
	
	



	p
	0.00253
	7.8
	0.51
	



	F
	------
	------
	------
	



	Utility
	
	
	
	



	p
	------
	0.005
	0.0315
	0.848



	F
	0.00017
	------
	------
	------
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Table 6. Respondents (household) profiles.
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Position

	
Grade

	
Education

	
Monthly Salary USD

	
Male Respondents

	
Female Respondents

	
Total






	
Junior officer

	
Level 04

	
Secondary school

	
56

	
0

	
1

	
1




	
Junior officer

	
Level 07

	
Diploma

	
120

	
2

	
1

	
3




	
Senior officer

	
Level 08

	
University graduate

	
181

	
16

	
5

	
21




	
Senior officer

	
Level 09

	
University graduate

	
227

	
24

	
−

	
24




	
Director

	
Level 15

	
University graduate

	
1262

	
2

	
−

	
2




	
Total

	

	
44

	
7

	
51
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Table 7. Means, standard deviation, and variance.
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	Criteria
	Mean
	SD
	S²





	Affordability
	0.752941176
	0.235247
	0.055341176



	Accessibility
	0.823529412
	0.214092
	0.045835294



	Technology
	0.77254902
	0.226343
	0.051231373



	Acceptability
	0.784313725
	0.178183
	0.03174902



	Community
	0.768627451
	0.231076
	0.053396078



	Security
	0.854901961
	0.179236
	0.03212549



	Adaptability
	0.788235294
	0.234646
	0.055058824



	Utility
	0.768627451
	0.244532
	0.059796078











© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).
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