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ABSTRACT
Approximately over a billion of the world’s urban population do not have access to adequate
housing and therefore live in slums and squatter buildings. Most of these victims of
homelessness and inadequate access to housing are low-income earners. While policy makers
such as the United Nations (UN), World Bank and most governments have acknowledged the
importance of housing as a basic right aside its economic benefits to every nation, this
acknowledgement is yet to be translated into effective policies to mitigate the global housing

affordability crisis.

Review of extant literature shows that besides inadequate policies from governments to
improve housing supply, most developers in the housing sector still consider housing supply
to low-income earners as an uninviting business segment due to risks and barriers. On the
demand side, the limited low-cost housing facilities that are supplied are mostly unsatisfactory
in meeting the true needs of the targeted household, which often leads to housing overhang.
Considering these supply and demand challenges and the fact that Africa is the most urbanizing
continent, Africa’s housing affordability crisis demands the utmost attention. As such, there is
a need for low-cost housing that meets the needs of the present and future generations while
ensuring optimum economic, social and environmental balance. Though studies have been
conducted on affordable or low-cost housing provision, ensuring sustainability attainment in
such facilities remains a topical issue in most African countries and the world at large.

Therefore, bridging the gap between affordable housing and sustainable housing is germane.

This study seeks to develop a model for bridging the gap between sustainable housing and
affordable housing (SAH) using Ghana as a case study. To achieve this aim, five objectives

were set, namely, (1) identify critical success criteria (CSC) for sustainable affordable housing
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(SAH) development in Ghana; (2) determine critical risk factors (CRFs) to sustainability
attainment in affordable housing (3) identify critical barriers to sustainability attainment in
affordable housing; (4) identify critical success factors (CSFs) for sustainability attainment in

affordable housing; and (5) develop a model for SAH in the Ghanaian housing market.

To this end, a comprehensive literature review was first conducted followed by questionnaire
surveys among construction professionals with experience in affordable housing or public
housing or low-cost housing and sustainable housing. To pilot test the questionnaire, a broader
survey was first conducted among international housing professionals and some professionals
from the Ghanaian housing market. Subsequently, the main questionnaire survey was carried
out among professionals in the Ghanaian housing market. The garnered data were analyzed
using quantitative techniques. Concerning critical success criteria (CSC) for SAH, results of
the survey revealed that ‘quality performance’ was ranked the highest followed by the indicator
‘end users’ satisfaction’. ‘Price affordability’ was ranked third while ‘maintainability of
housing facility (maintenance cost)’ and ‘rental affordability’ were ranked fourth and fifth,
respectively. However, ‘reduce occurrence of disputes and litigations’ and ‘technology

transfer’ were ranked relatively low.

On modelling the CSC for sustainability assessment of affordable housing, the fuzzy model
showed that ‘household-satisfaction’ (with a sustainability index = 26.3%) has the highest
contribution to the overall sustainable development in housing, followed by ‘housing and
transportation’ (H+T with a sustainability index = 25.3%), then ‘quality-related” (sustainability
index=24.9%) and ‘efficient stakeholder-management’ (sustainability index = 23.6%). This

model does not only aid policymakers to objectively and comprehensively assess sustainability
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performance in affordable housing but it also serves as a baseline for calibrating future projects

and for benchmarking success levels of comparable housing projects.

Concerning risk factors to SAH, 30 risk factors were established and grouped into five
categories, namely, ‘political-related risk’, ‘financing-related risk factors’, ‘procurement-
related risks factors’, ‘design & construction related risk factors’ and ‘operation and
maintenance risk factors’. The five topmost risk factors identified include: ‘delay payments by
governments / clients’, ‘fluctuation in exchange rate’, ‘fluctuating financing cost’, ‘cost
overruns’ and ‘risks associated with land acquisition’. On barriers to SAH, ‘high interest rates’,
‘high upfront cost of materials and technologies’, ‘high cost of serviced land’, ‘policy
instability on housing / abandoned public housing facilities or projects by succeeding
government’ and ‘inadequate incentives for private investors’ were the top five critical barriers
to SAH. Confirmatory factor analysis revealed that 12 underlying barriers were successively
loaded into ‘cost-related barriers’, ‘incentive-related barriers’ and ‘retrofit-related barriers’.
Partial Least Square Structural Equation Modelling (PLS-SEM) analysis on the impact of
barriers on SAH showed that ‘incentive-related barriers” have medium effect size (0.192) on
‘sustainable housing” while ‘retrofit-related barriers’ have high effect size (0.430) on
‘sustainable housing’. Furthermore, ‘incentive-related barriers’ have a significant impact on
‘retrofit-related barriers’. ‘Cost-related barriers’ only had a significant impact on ‘incentive-
related barriers’. Accordingly, ‘cost-related barriers’ are secondary barriers to sustainable
housing. Besides, adequate incentives for a holistic retrofit of existing housing facilities could

yield greater impact on sustainable housing.

Regarding critical success factors (CSFs) for SAH, the five top CSFs include ‘political will

and commitment to SAH’; ‘access to low-interest housing loans among developers’; ‘improved
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supply of low-cost developed land by government’; ‘use of environmentally friendly materials
for construction’; ‘adequate accessibility to social amenities / improved accessibility’. Through
confirmatory factor analysis, 14 CSFs were successively loaded into ‘developers’ enabling
factors’, ‘household enabling factors’, ‘mixed-used development factors’ and ‘land-use
planning factors’. The PLS-SEM revealed that only ‘developers’ enabling’ and ‘mixed-use
development’ success factors are significant for sustainable housing. Though ‘household-
enabling factors’ had no significant impact, they have high performance / index value on
sustainable housing. Moreover, there was no significant impact regarding the ‘land-use
planning factors’. For significant impact on sustainable housing through ‘household enabling
factors’, essential policies include: monitoring housing conditions / performance for
retrofitting; efficient allocation of subsidies and adaptable housing design. Policies targeting
utility subsidies could be pro-poor. Sustainable housing through ‘land-use planning’ could be
achieved if the delivery of land among family heads, chiefs, skins and Wulomei is regulated
while the Land and Spatial Planning Authorities are adequately provided with financial and

human resources to strictly execute their duties.

Results of the various objectives were integrated to develop a model for SAH. The developed
model was subsequently validated by selected professionals in the Ghanaian housing market.
Essentially, the study findings could inform decision makers on the potential risk factors,
barriers and the possible strategies for sustainable housing. Besides, findings of the study seek
to apprise policymakers of the indicators that are relevant for defining the scope of SAH in the
Ghanaian housing sector. In general, the findings could be essential to other African countries
that have similar socio-economic characteristics as pertaining to Ghana’s, while providing the

basis for further empirical studies in Ghana and beyond.
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CHAPTER 1: INTRODUCTION!

1.1 INTRODUCTION

Housing is a basic human need as well as a human right, and it plays a significant role for
individual’s and national development (Salvi Del Pero et al., 2016). To the individual, it
improves their living conditions and increases their stake in their community (Shadiya et al.,
2015). To a nation, housing plays a monumental role in tackling poverty and promoting social
mobility (McKee, 2012). Conversely, lack of access to housing is related to negative
externalities such as social exclusion, poor educational outcome of children and poor access to
normal health and housing services (Salvi Del Pero et al., 2016). Therefore, ensuring
affordability of housing remains a priority to all governments (Golubchikov and Badyina,

2012).

Affordability is concerned with securing some given standard of housing at a given price or
rent which does not impose in the eye of a third party (usually government) an unreasonable

burden on household incomes. Studies on economic criteria for assessing affordability have

! This chapter is largely based upon the following publications:

Adabre, M.A. and Chan, A.P. (2018). The ends required to justify the means for sustainable
affordable housing: A review on critical success criteria. Sustainable Development, 26,
1-14.

Chan, A. P., & Adabre, M. A. (2019). Bridging the gap between sustainable housing and
affordable housing: The required critical success criteria (CSC). Building and
Environment, 151, 112-125.

Adabre, M. A., & Chan, A. P. (2019). Critical success factors (CSFs) for sustainable affordable
housing. Building and Environment, 156, 203-214.

Adabre, M. A., Chan, A. P., Darko, A., Osei-Kyei, R., Abidoye, R., & Adjei-Kumi, T. (2020).
Critical Barriers to Sustainability Attainment in Affordable Housing: International
Construction Professionals’ Perspective. Journal of Cleaner Production, 119995.

Adabre, M.A., and Chan, A.P.C. Towards a Sustainability Assessment Model for Affordable
Housing Projects: The Ghanaian Perspective. Engineering, Construction and
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received burgeoning attention amidst unresolved debates. The conventional price ratio criterion
defines affordability in terms of the ratio of housing cost to incomes. Using this criterion,
affordable housing is defined as that which does not exceed 30% of the income of household
(Bodgen and Turner, 1993). However, according to Bogdon and Can (1997), the percentage of
income measure of affordability does not account for actual pecuniary constraints confronted
by individual households. Accordingly, affordability must encompass whether a household has
enough income left over for other needs of life after paying for housing bills. If the household
cannot meet its non-housing needs such as food, medical care and clothing at a minimum level

of adequacy after paying for housing bill then the household is ‘shelter poor’ (Stone, 2006).

Therefore, as an improvement on the percentage of income measure, Stone (1994) suggested
that the focus should rather be based on residual income after expenditure on housing is
deducted, whether the residual income is enough to meet other expenses or basic needs.
Consequently, Stone (2006) coined the term “shelter-poverty” which is an assessment of
household income to cover cost of housing and non-housing costs, while ensuring that
household maintains a decent living standard. Yet, these two affordability measures have a
drawback. They do not control for the taste or preference of the household. So, another
indicator such as “quality-based” measure has been proposed. Nevertheless, this approach has
been criticized as being more difficult to compute and problematic to use as compared to the

price-to-income approach (Bogdon and Can, 1997).

Though diverse criteria for measuring housing affordability exist, they all point to the same
ubiquitous conclusion — there is a global housing stress or cost burden on middle and low-
income earners. For instance, among OECD countries, 0.471% of the population were

homeless in Australia in the year 2011. In the same year, the homeless population for Canada,
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Chile, Denmark and Ireland were 0.435%, 0.071%, 0.095% and 0.083%, respectively. In 2012,
Hungary and Norway recorded 0.108% and 0.125% of the population as homeless while
0.200%, 0.357%, 0.006%, 0.222% and 0.347% share of the total population were homeless as
recorded in the United States, Sweden, Japan, France and Germany, respectively (Golubchikov
and Badyina, 2012). Though these percentages are small, they still represent a significant
number of homeless people. For example, the estimates for Canada’s homeless population is

150,000 and that for the United States is almost 634,000 (Salvi Del Pero et al., 2016).

More severe affordability crises have been reported among developing countries such as India,
Malaysia, China and African countries (Ram and Needham, 2016; Tan, 2012; Zou, 2014;
Keivani and Werna, 2001). Urban slums in developing countries in 2010 were estimated at
199.5 million in sub-Saharan Africa; 190.7 million in Southern Asia; 189.6 million in Eastern
Asia; 110.8 million in Latin America and the Caribbean; 88.9, 36, 11.8 and 0.6 million in
South-Eastern Asia, Western Asia, North Africa and Oceania, respectively (Golubchikov and
Badyina, 2012). In general, it has been estimated that the number of poor people living in slums
and sub-standard housing in developing countries is 828 million. Speculations are that this
number will rise to 1.4 billion by 2020 (Al-Saadi and Abdou, 2016; Desai, 2012). Moreover,
the anticipation of the world’s population growth from 3.6 billion to 6.3 billion in 2050 implies
the need for housing facilities to meet the present generation and future generations (Pullen et

al.,2009; 2010).

Amidst the global affordability crisis, the situation in the African continent is growing worst.
With an urbanization rate of 3.31%, Africa is one of the highest urbanizing continent in the
world though it is currently the least urbanized (Obeng-Odoom, 2010; Cobbinah and Niminga-

Beka, 2017). At this rate, it is estimated that by 2030, the urban population of Africa (748
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million) will be higher than the total population of Europe (685 million). Besides, statistics
shows that there is high level of poverty in both urban and rural areas in Africa, about 43% in
urban areas and 59% in rural areas. Furthermore, with more than 50% of people classified as
poor, sub-Saharan Africa is the world’s highest regarding urban poverty (Obeng-Odoom,
2010). Housing is among the commodities that form a high proportion of household budget

thereby worsen the poverty level in sub-Saharan African cities (Fuseini and Kemp, 2016).

Accordingly, many affordable housing policies have been initiated globally. However, whether
the housing affordability of middle and low-income earners has been improved remains a
debate. Though prior study by Stone (2006) has focused on the economic measure - price
affordability - for accessing the success or improvement of housing policies, by solely focusing
on the economic measure, real estate developers, planners, architects and governments have
encountered challenges of low demand and abandonment of housing in the provision of
affordable housing (Susilawati and Armitage, 2005; Adabre and Chan, 2018). For example, in
a developing country China, it was stated that the average housing price-to-income ratio for
many major cities was 10.2 in 2013, which situated China in a group of severely unaffordable
housing market (Zhang et al., 2016). However, public rental housing which were less than 30%
of market rents were abandoned by applicants in Shenzhen, Wuhan, Nanjing, Zhengzhou and
Shanghai (Lin, 2012). Consequently, 90% vacancy rate was reported in the case of Shenzhen
(Yuan et al., 2018). In Malaysia, a study indicated the need for affordable housing for low and
middle-income earners (Abdul-Aziz and Kassim, 2011). Yet, affordable housing that were
supplied to these income categories were left vacant leading to housing overhang (Teck-Hong,
2012). A Similar situation of housing abandonment has been reported in a developed country

United Kingdom (Mulliner et al., 2013).
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Some of these challenges could be common among most neoliberal economies in sub-Saharan
Africa where self-built is mostly dominant. Affordable housing facilities that are developed in
peri-urban areas could receive low-take up rate. A typical case of this is the Angola’s Chinese-
built ghost town. In Ghana for instance, “although 1,500 housing units, built under the Saglemi
housing project, near Tsopoli in the Ningo-Prampram District in the Greater Accra Region
have been completed, these units remained unoccupied almost two years after the facility had
been inaugurated” (Graphic Online, 2018). Grant et al. (2019) described the potential fate of
this housing project as a ghost city in the worst-case scenario, a similar fate of the Chinese-
Angola ghost town. Furthermore, notwithstanding the housing crisis in a Ghanaian city —
Kumasi, a study by Agyemang et al. (2018) revealed a low-social acceptability of high-rise
apartment among households. In most of these cases, the low-take up rate of the houses were
attributed to other criteria beyond price affordability. Thus, these paradoxes of housing needs
amidst housing overhangs buttress the fact that not all that is affordable will meet the needs of

potential households.

Moreover, the housing sector is the major energy consumer and contributor to the global
greenhouse gas emissions. For example, heating and hot water provision among private
households in Europe account for 40% of the total energy consumption and greenhouse gas
emission (Lechtenbdhmer & Schiring, 2011). In a developing country — Ghana — 54% of
electricity is used to run homes (Asumadu-Sarkodie and Owusu, 2016). The resource
consumption pattern of the housing sector has detrimental effects on the environment, the
economy and the society. Left unbridled, the effects could be exacerbated. Through the
adoption of appropriate sustainability practices, Lechtenbdhmer & Schiiring (2011) reported
that about 80% reduction in energy consumption is attainable in building. Hence, the global

demand for sustainable housing to improve the quality of life of middle and low-income
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households as well as to protect the environment is indispensable (Golubchikov and Badyina,
2012). Therefore, bridging the gap between sustainable housing and affordable housing is
exigent. Furthermore, the global impact of the construction of housing facilities on the
environment has necessitated the worldwide need for sustainability attainment in low-cost or

affordable housing (low-cost housing).

1.2 SUSTAINABILITY ATTAINMENT IN AFFORDABLE HOUSING

Sustainable affordable housing (SAH) can be defined as “housing that meets the needs and
demands of the present generation without compromising the ability of future generations
to meet their housing needs and demands” (Pullen et al., 2010 p. 13). Various concepts such
as ‘low-carbon’, ‘zero-energy’, ‘green building’ and ‘high performance’ have been used to
describe sustainable housing. Households need SAH for health benefits, comfort and economic
benefits from energy and water efficient technologies and reduced commuting cost / distance.
Indeed, the lack of energy efficient technologies in the housing facilities of low-income earners
means that some of these households incur higher utility bills relative to their income and
ability to pay. Studies have espoused the triple-bottom-line (TBL) approach to explain the
concept of sustainability. The TBL principle includes the social, economic and environment
aspects of sustainable development (Yang & Yang, 2015). Thus, sustainable housing seeks to
optimize the environmental, economic and social goals. Additionally, contemporary studies
have advocated for an institutional or governance element as the fourth dimension to facilitate

execution of sustainable housing.
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1.2.1 Social sustainability

Social sustainability in affordable housing development can be defined as “development that
is compatible with the harmonious evolution of civil society, fostering an environment that
encourages social integration, with improvements in the quality of life for all segments of
the population” (Polése and Stren, 2000 p. 15-16). Besides, it entails the just distribution and
consumption of housing resources (Trudeau, 2018). Bramley et al. (2006) indicated that it
involves the overlapping concepts of social capital, social cohesion and social inclusion. Social
capital includes the qualities of social organization such as networks, norms and trust which
support co-operation for communal benefits. Social capital is essential for meeting the safety
needs as well as preference and belonging needs of households (Trudeau, 2018). Concerning
social cohesion, it refers to the need for a shared sense of morality and common purpose, social
interaction within communities or families, a sense of belonging to a place and social solidarity
and reductions in wealth disparities. Social inclusion ensures that individuals, families and
neighbours have access to resources for efficient participation in the social, economic and

political activities of a community.

1.2.2 Economic sustainability

Enhancing housing affordability of middle and low-income earners is one of the main
objectives of affordable housing (Gan et al., 2017). Economic sustainability in affordable
housing involves consideration of price / rental cost, cost of transportation and house operation
cost (e.g. energy bills) (Chan and Adabre, 2019). Reduced operation and transportation costs
prevent tradeoff in the budget of households to meet shelter needs to the detriment of meeting
other basic needs (e.g. access to quality health care). Ultimately, for economically sustainable
housing, households’ residential take-up for such houses should be high (Pullen et al., 2010).
Furthermore, economic sustainability should consider developers’ needs for ensuring housing

supply (Gan et al., 2017).
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1.2.3 Environmental sustainability

Environmental sustainability involves matters relating to climate change and reduction of
greenhouse gas emission. It ensures land use efficiency, energy efficiency, effective utilization
of resources and reduction of greenhouse gas emission from housing facilities (Chan et al.,
2017; Gan et al., 2017). It entails optimum land utilization strategies such as mixed-use
development of land and compact development (i.e. high-rise development). These strategies
ensure reduction of peri-urban land loss and reduced commuting distance of households to
complementary facilities (i.e. healthcare centers, schools, markets, community centers), which
could lead to reduction in vehicular emissions. Moreover, environmental sustainability requires
the efficient utilization of materials to reduce wastage and to ensure circular economy (Adabre

and Chan, 2020).

1.2.4 Institutional sustainability

It is predominantly argued that any analysis of sustainability issues needs to be connected to
broader themes such as social, economic and environmental sustainability (Mulliner et al.,
2013; Gan et al., 2017). However, by solely focusing on these three themes, the institutional /
regulatory structure that is fundamental for attaining the three themes is often neglected. Thus,
the development of SAH requires a more holistic understanding and convergent policy
approaches along social, economic, environmental and institutional / regulatory goals (Sullivan
and Ward, 2012). Institutional / regulatory sustainability entails policy actions that ensure
sensitive planning controls and zoning that will encourage commitment to and participation in

sustainable housing practices.

1.3 RESEARCH SCOPE AND PROBLEM STATEMENT
Among sub-Saharan African countries, Ghana is the targeted study area. Previously a British

Colony named as Gold Coast, Ghana is surrounded by Burkina Faso on the north; Togo on the
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east; Cote d’Ivoire on the west and the Atlantic Ocean on the south (as shown in Fig. 1.1). With
an estimated population size of 24,652,402 as of 2012, dominated by females (51%), the
population density of the country is 78 persons per square kilometres. The mostly densely
populated areas are the two principal cities in the southern part — Kumasi and Accra. About
70% of the population lived in this part of the country as of 2012. Consequently, access to
housing facilities has been a problem among most middle- and low-income earners as evinced

in high rental charges or high prices of housing facilities (Arku et al., 2012).

A map showing regions in Ghana, Neighbouring countries and Africa
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Fig. 1. 1: Map of Ghana (source: Ehwi, 2020)
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The liberalization ideologies have been embraced by most economies in the 1980s and 1990s
and Ghana is no exception. Ever since, the Ghanaian housing sector has undergone
fundamental transition. Unlike previous pattern of state provision of housing, the state currently
provides facilitative roles while the private sector provides housing facilities for rentals and
ownership (Arku, 2009). State funding for housing reduced from 10-12 per cent range in the
1950 to 1-2 per cent in 1990. Multinational organizations such as World Bank and international
aid agencies also provided support to augment the supportive role of the government. By
devolving responsibilities to the private sector, these organizations believed that the supply of
housing could be improved (Keivani & Werna, 2001). Besides, this transition was triggered by
many institutional challenges faced by the public sector such as failure of government housing

programmes, declining state resources and poor performance of state-owned organizations.

At the dawn of liberalization, many policies have been initiated by governments to provide aid
for efficient operation of the private sector concerning affordable housing supply. Financial
incentives such as tax enticements have been offered to potential investors to promote
participation and competition among investors in the housing market. Aside the reduction of
corporate tax from 55 per cent to 45 per cent, a five-year tax holiday and Stamp Duty exemption
on the sales of houses were provided to real estate developers. Moreover, developers could
apply for other incentives from the Ghana Investment Promotion Centre (GIPC). Even
suppliers of locally produced building materials were granted tax reduction on sales from 20
per cent to 10 per cent. These policies encouraged the participation of the private sectors in the
housing market. As at 1995, eight real estate companies were registered with Ghana Investment

Promotion Centre. By the year 2005, a total of 81 were registered (Arku, 2009).
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Despite these initiatives, the withdrawal of the public sector from housing supply has
negatively affected most state housing providing institutions. For example, state-own housing
enterprises such as State Housing Corporation (SHC) and Tema Development Corporation
(TDC) had to rely on private finance to operate on commercial basis. Consequently, this
negatively affected the level of finance and the quantity of housing supplied. Quasi-
government institution such as State Insurance Company (SIC) and government owned
institution — Social Security and National Insurance, have withdrawn from housing supply and
have focused exclusively on insurance business and social security payments on workers’
retirement, respectively (Arku, 2009). Rent control policies as a disincentive to curb exorbitant
rents and the sales of public rentals (Grant & Yankson, 2003) to sitting tenants have further
reduced the number of available private and public rental housing facilities to meet the growing
number of households. Though the number of real estate developers have increased
significantly, “the rise of private developers has led to housing units being produced by profit-
oriented developers, and prices are extremely high, especially in urban areas such as Accra,
Tema and Kumasi” (Arku, 2009, p.268). Unfortunately, income of households has not risen in
likewise manner as prices of housing. For instance, it has been stated that about 37 per cent of
Ghanaians live below the poverty line while 27 per cent live in extreme poverty (GPRS, 2003).
Accordingly, housing is unaffordable to many low-income and middle-income earners in most
urban areas in Ghana. Even among the highly paid workers, price to income ratios of housing
were estimated at 1: 67 and 1:86 for senior servants and university professor, respectively

(Konadu-Agyemang, 2001).

The housing deficit in Ghana has been estimated at between 750, 000 and 1.3 million units

(Arku et al., 2012). Accra, the nation’s capital, suffers the greatest housing shortage because
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of a continual flow of migrants and current influx of non-Ghanaian residents (Luginaah et al.
2010). The inadequate supply of housing has led to a high level of overcrowding, mainly in the
poorest neighborhoods (Arku etal., 2012). Approximately 60 per cent of the residents in Accra
live in slums (Awanyo, 2009). A study conducted by Arku et al. (2012) revealed the crisis in
Ghana’s rental market of which tenants expressed profound concerns about long-term advance
rents, rising rental costs, threats of eviction, breaches of rental agreements and long searches

for units.

The unaffordable housing crisis has culminated in a bifurcated housing supply system among
self-builders and real estate developers. At one end of supplied housing are adequate residential
facilities that are self-built or bought from developers by most high-income earners. Yet, at the
other end is a high number of poorly serviced informal facilities (slums) mostly owned by low-
income self-builders (Gaisie et al., 2019). By 2011, about 45% of Accra’s population, almost
1.7 million residents, resided in 78 densely populated informal settlements. These were at
varying stages of development, including makeshift, consolidated, and mature settlements that
are overcrowded with room occupancy rates at 3.8 persons per room (Accra Metropolitan
Assembly & UN-Habitat, 2011; Obeng-Odoom, 2011) cited in (Gaisie et al., 2019). Other
ripple effects of the increasing slum development are traffic congestion, waste management

challenges, flooding, erratic service delivery and cholera pandemic.

Reactively, successive governments in the past decades have made commitments to improve
affordable housing provision by forming state housing enterprises. However, Arku et al. (2012)
acknowledged that such commitments faltered since the early 1990s. As such, it has been
pressing on current and successive governments to embark on innovative measures of housing

supply to meet the increasing Ghanaian population in most cities especially Accra. However,
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risk and barriers have contributed to the debacles of most public housing projects and public-
private housing projects. For instance, the Ghana Housing Project which was initiated in 2009
failed due to, in part, financial challenges (Securities Africa, 2012). Besides, the STX Korea-
Ghana joint venture housing project, 200,000 housing units, which aimed to provide
accommodation for the country’s security personnel never materialised (Osei-Kyei et al.,
2019). Moreover, the abandonment of uncompleted public housing projects is prolific in major
cities in Ghana. Typical examples of abandoned public housing projects include the Asokore-
Mampong Housing Project in the Asante Region, Kpone Housing Project and Borteman
Housing Project both in Accra and the Police Housing Project in Cape Coast (Twumasi-

Ampofo et al., 2014).

Aside the abandonment of uncompleted public housing projects, some completed and furnished
public affordable housing projects are usually not desirable even among civil servants (Grant
et al., 2019; Agyemang et al., 2018). While some houses supplied are affordable, yet not
adequate, other houses supplied are adequate yet not affordable (Obeng-Odoom, 2009).
Therefore, bridging the gap between affordable housing that is inadequate and adequate
housing that is unaffordable is principal for meeting household residential demand and for

reducing housing overhang. This will ensure a productive society among low-income earners.

Compounding the housing affordability problems is the energy crisis in the Ghanaian housing
sector. For instance, about 25% shortage of peak power was reported in 2014 -2015. Besides,
though the annual energy demand growth is estimated to be 10%, the installed capacity of the
country has grown by only 7% (Gyamfi et al., 2018). Partly responsible for this energy supply-

demand hiccup is increasing burden on the national grid with inefficient electrical appliances
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by households (Gyamfi et al., 2018). Consequently, there is an imbalance between demand and
supply of electric power. This is evinced in the current frequent interruptions in electric power
supply (load shedding) and total blackout in some occasions (Diawuo et al., 2019). Moreover,
rapid economic development in Ghana towards middle-income status has led to increase per
capital income (Gyamfi et al., 2018). Therefore, the number of households that can afford
major appliances is expected to increase (Diawuo et al., 2019). About 54% of electricity is used
to run home (Asumadu-Sarkodie and Owusu, 2016). Speculatively, the energy gap between
supply and demand could even be wider due to the economic development and population

growth.

Considering the residential energy and housing affordability crises, governments’ strides to
provide sustainable housing could have immense benefits. In addition to alleviating the
negative effects of the country’s energy crisis, housing price affordability challenges and
greenhouse gas emissions (evinced in climate change), sustainable low-cost housing could
improve the quality of life and enhance residents’ health. It could also lead to cost saving to
households over the lifecycle of the housing facility (Birkeland, 2012). Attributed to these
benefits, there is a clarion call for sustainable development in housing globally. For instance,
the pursuit for sustainable housing is evinced in the United Nations (UN) policy goal. Target
11.1 of the Sustainable Development Goal II states: ‘By 2030, ensure access for all to adequate,

safe and affordable housing and basic services and upgrade slums’.

Therefore, from the perspective of a developing country Ghana, this study explores the
following core issues of sustainability attainment in affordable housing (low-cost housing): (1)
critical success criteria; (2) critical risk factors; (3) critical barriers; (4) critical success factors

(CSFs). For the purpose of this study and based on the scope of the study, affordable housing
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and low-cost housing are synonymous and they include public affordable housing or public

low-cost housing and self-built housing among middle- and low-income earners.

1.4 RESEARCH AIM AND OBJECTIVES

141 AIM
This research study seeks to develop a model for sustainable affordable housing provision in

Ghana.

1.42 OBJECTIVES

To achieve the overall aim, the following objectives are framed

1. To identify critical success criteria (CSC) for sustainability attainment in affordable (SAH)
and to develop a sustainability assessment model for affordable housing in Ghana

2. To identify critical risk factors (CRFs) to Sustainability attainment in affordable housing

3. To identify critical barriers (CBs) to Sustainability attainment in affordable housing

4. To determine critical success factors (CSFs) for Sustainability attainment in affordable
housing

5. To develop an integrated model for sustainable affordable housing in the Ghanaian housing

market

1.5 RESEARCH PROCESS

The research process adopted for this study is divided into various stages. The first stage
includes the establishment of the research background, the research problem, the research aim
and objectives. The development of this preliminary stage of the study was achieved through

a detailed literature review and discussions with academic supervisor and research colleagues.

39



Chapter 1: Introduction

In the second stage of the research study, a theoretical background (systematic review of extant
literature) was conducted on CSC, CRFs, critical barriers and CSFs for sustainability

attainment in affordable housing (low-cost housing).

The third stage of the research study involves a detailed description of the research
methodology. This entails the research philosophy; the research strategy and approach; the

research technique and method.

In the fourth stage, an international survey was conducted on the identified factors from the
systematic literature (including CSC, CRFs, critical barriers and CSFs) for the purposes of
piloting the guestionnaire and to find out the views of international experts on these factors in
order to draw inferences for the Ghanaian housing market. Besides, findings of the
international survey were relevant for modelling the various forms of constructs of the
sustainable affordable housing framework in the case of Ghana. Following the international
survey and further pilot study in Ghana, the questionnaire was administered to professionals in
the Ghanaian housing market. Some of these professionals include respondents from the Ghana
Real Estate Developers Association (GREDA), Ministry of Water Resources, Works and
Housing (MWRWH), Public Works Department (PWD), State Housing Cooperation (SHC),
Tema Development Cooperation (TDC), Social Security and National Insurance Trust (SSNIT)
and some Consultancies / Research Institutes (herein referred to as formal or controlled or

regulated sector of the Ghanaian housing market).

Stage five entails quantitative analysis of the data from the survey. This helped to fully achieve
objective one, two, three and four. Statistical techniques that were employed include mean
score ranking method, factor analysis, fuzzy synthetic evaluation and partial least square

structural equation modelling (PLS-SEM).
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Stage six is the final phase of the study. This stage involves the development of the sustainable
affordable housing (low-cost housing) model by integrating the findings from objectives one,
two, three and four. It also includes the validation of the study findings among experts in the
Ghanaian housing market. A summary of the research framework for the study is shown in Fig.

1. 2. It reveals the various stages of the study and the chapters of the entire study.
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1.6 STRUCTURE OF THESIS

This thesis is organised into ten chapters. Chapter 1 consists of an introduction of the research,
the scope and problem statement of the research, the aim and objectives of the research and an
overview of the research process. In Chapter 2, a comprehensive literature review was
conducted on sustainability attainment in affordable housing (SAH). Subsequently, a literature
review on CSC was offered. Chapter 3 provides a comprehensive literature review on the risks
and barriers while Chapter 4 proffers CSFs for SAH. Chapter 5 entails the research
methodology that was deployed to achieve the objectives and the overall aim. Chapter 6 entails
statistical analyses on CSC while Chapter 7 contains statistical analyses on barriers and success
factors for sustainability attainment in housing from an international perspective. This provides
the basis for conducting the PLS-SEM on the data obtained from Ghana. Chapter 8 and
subsequent chapters present statistical analysis of the data from the Ghanaian perspective. In
Chapter 8, the data were analysed to identify CSC towards developing a sustainability
assessment model for affordable housing from the Ghanaian Perspective. Besides, Chapter 8
includes statistical analysis of CRFs using the Fussy Synthetic Evaluation (FSE). Chapter 9
entails results and discussion of the PLS-SEM analysis. It offers a PLS-SEM results on the
impact of barriers on CSC of SAH. It also provides PLS-SEM results of the impact of CSFs on
CSC for SAH. At the end of Chapter 9, a SAH model is developed by integrating findings on
the CSC, CRFs, critical barriers and CSFs for SAH. The validation of the study findings, the
conclusion, significance, recommendation and limitation of the study and future research

directions are proffered in Chapter 10.

1.7 CHAPTER SUMMARY
This chapter first presented an introduction to the study. The concept of sustainability
attainment in affordable housing (low-cost housing) (SAH) was expounded. Then, the research

scope and problem statement; aim and objectives were offered. The housing affordability crisis
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especially in major cities (i.e. Accra, the country’s administrative capital) and the country-wide
energy crisis were identified as key problems in the Ghanaian housing market. It is based on
these problems that the research aim and objectives were established. After which the research
process and research framework of the entire thesis were presented. Finally, the structure of

the thesis was described.
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CHAPTER 2: LITERATURE REVIEW - CRITICAL SUCCESS CRITERIA (CSC)

FOR SAH 2

2.1 INTRODUCTION
The previous chapter expounded the background study together with the problem statement,
research aim, objectives and brief research process of the study. This present chapter entails a

review of the literature on CSC for sustainability attainment in affordable housing.

CSC are the set of principles or standards through which judgement can be made whereas
critical success factors (CSF) are the set of circumstances, facts or influences which affect /
contribute to the results or CSC (Lim and Mohammed, 1992 p.243). For instance, ‘accessibility
to shops’ and ‘access to health services’ are examples of CSFs (factors) whereas ‘reduced
commuting cost or time’ could be used as a CSC (criterion / outcome) which is influenced by
the CSFs. Furthermore, ‘availability of green public space’ is a CSF whereas ‘household /
stakeholders’ satisfaction’ and ‘quality housing’ could be used as CSC (Torbica and Stroh,
2001; Ahadzie et al., 2008). Moreover, ‘the construction method for a housing facility’ and
‘materials used for construction’ are CSFs which could influence CSC such as ‘maintainability
of a housing facility’; ‘technical specification of a housing facility’ and ‘environmental
performance of a housing facility’ (Torbica and Stroh, 2001; Rankin et al., 2008). Finally, ‘the

type of communication among project stakeholders’ could be a CSF which influences criteria

2 This chapter is largely based upon the following publications:

Adabre, M.A. and Chan, A.P. (2018). The ends required to justify the means for sustainable
affordable housing: A review on critical success criteria. Sustainable Development, 26,
1-14.

Chan, A. P., & Adabre, M. A. (2019). Bridging the gap between sustainable housing and
affordable housing: The required critical success criteria (CSC). Building and
Environment, 151, 112-125.
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such as ‘reduced occurrence of disputes and litigation among project stakeholders’ and

‘technology transfer’ in construction projects (Adinyira et al., 2014).

Knowledge on CSC is required for the development of sustainable and affordable housing
policies to improve the current and anticipated affordability crises. Besides, real estate
developers, governments and international organizations need to be apprised of the effective
and appropriate CSC to identify affordability challenges and innovate measures for successful
housing delivery. Moreover, CSC serve as measures to guide developers and governments to
enhance efficient allocation of the limited resources to meeting the residential needs of the
household (Chua et al., 1999). Finally, the categorization of the various CSC will help
governments and international policy makers on strategies required to bridge the gap between

sustainable housing and affordable housing.

2.2 CSC FOR SAH

The identification of key project CSC is important so that construction managers, project
managers and policymakers can appropriately plan resource allocation (Chua et al., 1999).
Irrespective of the type of construction projects, the iron triangle of time, cost and quality have
been widely recognized as the fundamental CSC in many studies (Atkinson, 1999; Bassioni et
al., 2004; Chan and Chan, 2004). However, it is a fact that some determinants of success are
likely to be distinctive among projects. Moreover, studies have revealed that the iron triangle
criteria are non-exhaustive (Lim and Mohamed, 1999; Pinto and Pinto, 1991; Pocock et
al.,1996). Therefore, studies have been conducted to comprehensively identify CSC for project
monitoring and control in the construction industry (Lim and Mohammed, 1999; Baccarini,

1999; Ahadzie et al., 2011; Al-Tmeemy et al., 2011).
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In general construction project, Lim and Mohamed (1999) explored the criteria of project
success from different perspectives of stakeholders. The identified criteria were grouped into
two categories. These included the macro and micro perspectives. Project completion and
satisfaction were the criteria that defined the macro viewpoint of project success while the
micro viewpoint was solely defined by the completion criterion. Thus, the classification by
Lim and Mohamed (1999) highlighted an overlap between the categories. For instance, the
completion criterion was common to both the macro and micro viewpoints. The other criterion
— satisfaction — was more focused on the owner and user of the project. Therefore, they failed
to provide detalil criteria for construction companies or contractors (Al-Tmeemy et al., 2011).
In Baccarini (1999), the criteria of project success were grouped into product success and
project management success based on the goal, purpose, output and input. The product success
deals with goals and purpose while the project management success deals with output and
inputs. Although Baccarini (1999) flagged some key criteria applicable to construction
companies and contractors in the project management success criteria, contractors’ goals such
as revenue and profit, market share and competitive advantage were not explicitly stated. Based
on this knowledge gap, Al-Tmeemy et al. (2011) conducted a study on developing a framework
to categorize project success for building projects from contractors’ perspectives. While
maintaining the classification of Baccarini (1999), Al-Tmeemy (2011) added another category
of success — market success. Therefore, three classes of project success were identified from
the study of Al-Tmeemy et al. (2011). These included: the project management success which
consists of adherence to quality targets, schedule and budget; the product success such as
customer satisfaction, functional requirement and technical specification; market success such
as revenue and profit, market share, reputation and competitive advantage. The market success

criteria emphasised on the strategic goals of construction companies.
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Although the identified criteria from previous studies (Lim and Mohammed, 1999; Baccarini,
1999 and Al-Tmeemy et al., 2011) are comprehensive and applicable to most construction
projects, not all might be relevant for housing projects due to differences in project
characteristics. For instance, according to Ahadzie et al. (2008) on mass housing, housing
projects involve the construction of domestic residence. Moreover, mass housing projects are
speculative in nature since decisions on land acquisition, design and construction of such
houses are mostly made without a specific customer in mind. Therefore, on housing projects,
Ahadzie et al. (2008) developed four clusters of CSC for mass housing projects, namely,
environmental impact, customer satisfaction, quality and overall cost and time. These CSC
could be appropriate for affordable housing projects based on the similarities between mass
housing and affordable housing. Like mass housing, affordable housing projects involve the
construction of domestic residence and are also speculative in nature. Despite the similarities
in project characteristics, definitional difference between them suggests that the CSC for mass
housing are not comprehensive CSC for affordable housing projects. In Ahadzie et al. (2008 p.
678), mass housing is defined as “the design and construction of speculative standardized
house-units usually in the same location and executed within the same project scheme.”
However, “affordable housing is housing that is reasonably adequate in standard and location
for a lower or middle-income household and does not cost so much that such a household is
unlikely to be able to meet other basic living costs on a sustainable basis (National Summit on
Housing Affordable, 2006). The rule-of-thumb is that housing is affordable if low income
household spent less than 30% of their income on housing. Therefore, mass housing projects
are affordable provided they meet the affordability criteria / requirements. Otherwise, mass
housing cannot be considered affordable housing and therefore different CSC maybe required

for assessing the sustainability of affordable housing.
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Findings of the study by Ahadzie et al. (2008) cannot be considered as complete CSC for
affordable housing projects. For example, price of housing and rental cost of housing in relation
to household income which are important criteria for affordable housing (Mulliner et al., 2013)
were not considered among the criteria in their study. Besides, transportation cost in relation
to the income of households (Isalou et al., 2014) was not listed among the criteria identified in
their study. Based on these caveats, it is necessary to find out the exclusive CSC for sustainable
affordable housing projects. Studies have been conducted on identifying these specific criteria.
The traditional ratio criterion measures affordability in terms of the ratio of housing cost to
income. However, Chaplin et al. (1994) and Bogdon and Can (1997) stated that though the
ratio approach is simple to compute and widely used, it is not adequate to assess the
affordability situation of households. Affordability must involve whether a household has
enough income left over for other needs of life after paying housing bills. If the household
cannot meet their non-housing needs such as food, medical care and clothing at some minimum
level of adequacy after paying for housing bill, then the household is ‘shelter poor’. Thus,
unlike the ratio criterion which looks at housing affordability only as a matter of housing cost,
the ‘shelter poor’ or ‘residual’ approach considers the full amount required for housing and
other basic needs (Stone, 2006). However, the residual income approach and the shelter poverty
concept have a practical challenge of being translated into an operational affordability scale. It
is a problem setting the minimum standard of adequacy for non-shelter items (Bogdon and
Can, 1997). Moreover, the conventional ratio and residual approaches focus more on the
economic issues of price affordability of housing. This solely does not bridge the gap between
sustainable housing and affordable housing. For example, though the prices of a housing
facility might be affordable, it is not truly affordable if it located in a remote area with high
transportation cost (Golubchikov and Badyina, 2012). In a study conducted by Isalou et al.

(2014), it was found out that suburban household spent about 57% of their income on housing
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and transportation which was significantly higher compared to 45% of housing and

transportation expenditure spent by households in the urban areas.

Yet, the price of a housing facility and transportation cost do not give a complete view of the
required CSC for measuring the success of sustainable affordable housing projects (Mulliner
et al., 2013; Gan et al., 2017). According to Mulliner et al. (2013 p. 270), to improve quality
of life and community sustainability, aside the economic assessment criteria, ‘“the
environmental and social sustainability of housing must be taken into consideration”. Using
the COPRAS method of Multi-Criteria Decision Making (MCDM), twenty-one criteria were
used to assess the affordability of an area. These criteria in descending order of their mean
scores include: house price in relation to income, rental costs in relation to income, interest
rates and availability of mortgages, social and private rented accommodation availability,
homeownership products availability, access to employment opportunities, public transport
services accessibility, quality school accessibility, access to shops, access to health services,
access to child care, open green public space accessibility, quality of housing, energy efficiency
of housing, availability of waste management facilities, appeal of neighborhood area,
deprivation in area and presence of environmental problems. It was concluded that considering
social and environmental criteria can critically influence the estimation of the affordability in
an area as compared to focusing solely on the financial criteria. Although Mulliner et al. (2013)
broadened the scope of sustainable affordable housing criteria and contributed significantly,
they failed to differentiate critical success criteria (CSC) from critical success factors (CSFs).
Out of the twenty-one criteria, only five criteria namely, house price in relation to income,
rental costs in relation to income, safety (crime), quality of housing and energy efficiency can
be termed as critical success criteria. However, the other 16 criteria are critical success factors

(Lim and Mohamed, 1999).
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Similarly, Gan et al. (2017) aimed at identifying key sustainability performance indicators
(KSPIs) from three stakeholder groups such as developers, government and academics. Using
the fuzzy set theory and variance analysis, 24 KSPIs were conclusively highlighted from 42
sustainability indicators of affordable housing. Among the KSPIs, some of the CSC include
affordable price / rent, reduced transport cost, cost effectiveness and energy efficiency.
However, like in previous study by Mulliner et al. (2013), some of the 24 identified indicators
are possibly critical success factors rather than critical success criteria. For instance, ‘providing
human resource for economic development’, ‘ensure balance housing market’, ‘availability of
green public space and adequate living space within small size unit’ are critical success factors

(Lim and Mohamed, 1999).
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No. CSC for Sustainable Affordable Housing References

CSC01 Timely completion of project Chan and Chan (2004); Bassioni et al. (2004); Ahadzie et al. (2008)
CSC02 Construction cost performance of housing facility Al-Tmeemy et al. (2011); Osei-Kyei and Chan (2017)

CSCO03 Quality performance of project Atkinson (1999); Lim and Mohamed (1999); Cox et al. (2003)
CSC04 Safety performance Wai et al. (2012); Kylili et al. (2016); Ngacho and Das (2014)
CSC05 End user's satisfaction with the housing facility Torbica and Stroh (2001); Bryde and Robinson (2005)

CSCO06 Project team satisfaction with the housing facility Yan et al. (2018)

CSCo7 Environmental performance of housing facility (Eco-friendly) Lim and Mohamed (1999); Atkinson (1999); Rankin et al. (2008)
CSC08 Reduce life cycle cost of housing facility Wai et al. (2012); Ahadzie et al. (2008)

CSC09 Maintainability of housing facility Wai et al. (2012)

CSC10 Energy efficiency of housing facility Wai et al. (2012); Ahadzie et al. (2008)

CSC11 Reduced occurrence of disputes and litigation Osei-Kyei and Chan (2017)

CSC12 Reduced public sector expenditure on managing housing facility Osei-Kyei and Chan (2017)

CSC13 Functionality of housing facility Chan and Chan (2004); Chan et al. (2002)

CSC14  Technical specification of housing Chan and Chan (2004); Osei-Kyei and Chan (2017);

CSC15 Aesthetically pleasing view of completed house Chan and Chan (2004)

CSC16 House price in relation to income Mulliner et al. (2013); Ahadzie et al. (2008)

CSC17 Rental cost in relation to income Mulliner et al. (2013)

CSC18 Commuting cost from the location of housing to public facilities Hamidi et al. (2016)

CSC19 Technology transfer / innovation Ahadzie et al. (2008)

CSC20 Waiting time of applicants before being allocated a housing unit Chiu (2007)

CsC21 Take up rate of housing facility (marketability of housing facility) Pullen et al. (2010)
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2.3 STAGES TO SUCCESS IN THE PROVISION OF SAH

Identifying the stages to success of a product could be different from assessing the various
stages of success of a product. For example, to ensure successful affordable housing, we argue
that the stages to success should start from needs assessment of the intended users. Based on
these needs assessment, the next stage is the management of the process or activities towards
achieving the needs and other needs beyond the intended users’ needs. This stage is the process
domain known as project management (Pheng & Chuan, 2006). Finally, managing the process
domain well leads to project success — successful affordable housing project (Cooke-Davies,
2002). However, since measuring success is mostly carried out to monitor and control, it is
possible that assessment of the process domain would be conducted before assessment of the
product success because the former precedes the latter in the construction of an affordable
housing project. Therefore, regarding the stages of success, assessment of the project

management success comes first followed by the assessment of the product success.

The CSC at each stage are elaborated with the support of a framework shown in Fig. 2.1.
Project success in affordable housing can be conceptualised as product success and project
management success. According to Al-Tmeemy et al. (2011), product success focuses on the
effects of the final product. In the case of affordable housing, these effects should be to ensure
the satisfaction of the household and the project team members regarding the completed house
(Torbica & Stroh, 2001). Though previous study by Ahadzie et al. (2008) did not consider the
life cycle cost of buildings (cost of maintenance, energy cost and other cost of building
operation), it is relevant to consider reduced life cycle cost and reduced public-sector
administrative cost (especially in the case of rental housing) as critical for assessing success of
a housing facility - product success. High life cycle cost could increase public-sector

administrative cost as well as lead to shelter poverty among low-income earners (Stone, 2006).
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The price of housing, rental cost and transportation cost in relation to household income are
also germane in measuring the economic viability of housing (Mulliner et al., 2013).
Ultimately, the marketability of the housing facility is very important in determining its success
(Al-Tmeemy et al., 2011). A proxy measure for marketability of housing facility could be the

take up rate or the renting or purchasing rate of the housing facility.

After assessing success criteria at the product level, the next stage is project management
success. This involves success at the delivery or process stage of an affordable housing project.
Project management of affordable housing include managing for cost performance, quality
performance, safety performance, productivity / efficiency, risk containment and technology
transfer (Ahadzie et al., 2008; Al-Tmeemy et al., 2011; Atkinson, 1999). According to
Baccarini (1999), the success at the project management stage leads to product success. For
example, in an empirical study, Ibem and Amole (2013) noted that quality affordable housing
at the project delivery is directly related to household satisfaction- an attribute of product
success. Similarly, in Al-Tmeemy et al. (2011), when quality targets are met, the functional
requirement and technical specification of the product can be achieved. Therefore, aside the
other criteria of project management success, product success in an affordable housing project
is a key element of project management success. Thus, integrating product success into project
management success shows that the achievement of product success could be influenced by
project management success. This is shown in the framework (Fig.2.1) as product success

being a subset of project management success.

Finally, project success can be measured using the waiting time applicants are expected to
spend before they could be allocated to a housing unit (Chiu, 2007) and how an affordable

housing project leads to the attainment of sustainable development (Ibem and Azuh, 2011).
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Besides, integrating product success and project management success leads to project success
— successful affordable housing supply in meeting household demands. The three stages of
success in affordable housing projects are presented in the framework in Fig.2.1 in the form of
circles for the various phases. The inner circle represents product success, the middle circle
represents project management success and the outermost circle represents project success.
Thus, for success in sustainable affordable housing projects, product success is a precursor of

both project management success and then project success.
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PROJECT SUCCESS
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Fig. 2. 1: A Conceptual Framework of CSC for Sustainable Affordable Housing Projects (Adopted from Adabre & Chan, 2018)
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2.4 KNOWLEDGE GAPS IDENTIFIED IN THE LITERATURE

It can be concluded from the above literature review that studies on CSC for bridging the gap
between sustainable housing and affordable housing are limited. Therefore, a comprehensive
investigation on CSC for performance assessment of sustainability attainment in affordable

housing is worthwhile.

It can also be concluded from review that current studies on assessment of affordable housing
have progressed from using price of housing to housing price plus transportation cost.
However, this criterion is not adequate since it does not include qualitative criteria. Although
GBRSs and advanced GBRSs tools such as neighbourhood sustainability assessment tools
include some qualitative criteria, a major challenge is the subjectivity in the scoring and
weighting of the criteria. This is attributed to the differences in the priorities and interests of
the various stakeholders involved in rating these criteria. Based on this problem, Sharifi &
Murayama (2013) recommended that the utilization of fuzzy technique is appropriate to tackle
the issues of subjectivity of weightings. Besides, since the tools and models have been
developed in different context and scope, it is preferable to develop country-specific model
from the Ghanaian perspective. This could be an appropriate strategy to abreast policy-makers
of a reliable level of sustainable development on affordable housing. Therefore, this study
focuses on developing a sustainability assessment model for affordable housing in the

Ghanaian perspective using fuzzy synthetic evaluation (FSE) technique.

2.5 CHAPTER SUMMARY
To ensure sustainability attainment in affordable housing, it is primal to identify the CSC for

evaluating sustainability. This chapter is a systematic review on the CSC for SAH. From the
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review, 21 CSC were identified for bridging the gap between sustainable housing and
affordable housing. It is this set of 21 CSC that is used for developing part of the questionnaire
for data collection. Besides, the 21 CSC formed the basis for identifying the potential CRFs,
critical barriers and success factors that influence SAH. Without the CSC, it would have been
ardent for survey respondents to rate the CRFs, barriers and CSFs for SAH. Aside identifying
the set of CSC, this chapter also identified the knowledge gap in previous studies vis-a-vis
inadequate assessment criteria for evaluating SAH as well subjectivity in the rating of some
CSC among existing tools (i.e. Green Building Rating Systems). Accordingly, as part of its
objectives, this research aims to address these knowledge gaps in the literature. The following

chapter is a systematic review on potential CRFs and critical barriers to SAH.
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CHAPTER 3: LITERATURE REVIEW - RISK FACTORS & BARRIERS TO SAH

3.1 INTRODUCTIONS?

Regarding the residential energy and housing affordability crises, the Ghanaian governments’
strides to provide sustainable housing could have immense benefits. In addition to alleviating
the negative effects of the country’s energy crisis, housing price affordability challenges and
greenhouse gas emissions, sustainable housing could improve the quality of life and enhance
residents’ health. It could also lead to cost saving to households over the lifecycle of the
housing facility (Birkeland, 2012). However, attaining the potential benefits of sustainable
housing has been marred by risk factors and barriers. In subsequent sections, a literature review
is conducted on risk factors and barriers to SAH. This review culminates in the development
of a conceptual framework of barriers to SAH as well as identification of the research

knowledge gap.

3.2 RISK FACTORS TO SUSTAINABLE HOUSING

Studies on projects performance have concluded that in most cases, not all the project goals
are achieved because projects are fraught with risks (Adabre et al., 2020). According to El-
Sayegh & Mansour (2015), “risk is defined as an uncertain event or condition that, if it occurs,
has a positive or negative effect on at least one project objective or goal such as time, cost,

scope, or quality”. For this study, risks entail factors that, if not appropriately managed, could

3 This chapter is largely based upon the following publication:

Adabre, M. A., Chan, A. P., Darko, A., Osei-Kyei, R., Abidoye, R., & Adjei-Kumi, T. (2020).
Critical Barriers to Sustainability Attainment in Affordable Housing: International
Construction Professionals’ Perspective. Journal of Cleaner Production, 119995.

Adabre, M.A., and Chan, A.P.C. Forthcoming. Modelling the Impact of Barriers on Sustainable
Housing in Developing Countries. Urban Planning and Development. 10.1061/

(ASCE)UP.1943-5444.0000639
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affect the goals or outcome of the project or could culminate in barriers that lead to project
failures. Thus, risks are precursors of barriers. Risk is a joint function of both likelihood and

severity and therefore should be assessed as such (Yu et al., 2017).

Various risk factors have been identified from prior studies. Some of these risk factors could
be general and are applicable in most countries and projects. For instance, key risk factors
identified by Ameyaw & Chan (2015) in the Ghanaian construction industry include: ‘foreign
exchange rate fluctuation’, ‘corruption’, ‘political interference’, ‘high operational costs’,
‘inflation and interest rates volatility’, ‘construction time and cost overruns’, ‘poor contract
design’, ‘supporting utilities / infrastructure risk’, ‘design and construction deficiencies’ and
‘land expropriation risk’. Similarly, in a comparative study between Hong Kong and Ghana on
general infrastructure procurement through public-private partnership, findings of Osei-Kyei
& Chan (2017) confirmed most of these risk factors. In the United Arab Emirates, El-Sayegh
and Mansour (2015) concluded that the most significant risks include ‘quality and integrity of
design’, ‘delays in approvals’ and ‘delays in land expropriations’. In Singapore, ‘currency and
interest rate volatility’, ‘inflation rate fluctuation’, ‘poor construction quality’ and ‘risk of
design changes’ are confirmed in studies by Hwang et al. (2017) and Zhao et al. (2016).
Although most of these risk factors pertain to varied projects, they also affect housing projects.
In a comparative by Fernandez-Dengo et al. (2013) on risk assessment in housing market,
‘monetary inflation’, ‘economic growth’, ‘bureaucratic delays’, ‘social conflicts (e.g.
demonstration, strikes, street violence)’ and ‘financing risks’ were ranked relatively high by
both Mexican and U.S. firms. Furthermore, most of these risk factors were established in Sanda
et al. (2020) on housing projects in Nigeria and in Yu et al (2017) as social risks in housing
demolition in China. Additionally, Lundin et al. (2015) identified ‘contractor financial crisis’,

‘difficulties with payments’ and ‘litigations’ as the reasons for delays in public housing projects
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in Ghana. It is worth noting that the applicability of these risk factors to housing projects could
be attributed to the varied characteristics of housing projects. Considering that housing facility
could be public facility that must be procured transparently, housing projects could be affected
by political-related risks and inefficiencies in the procurement process. Besides, given that it
could be a public or private investment, which requires extensive financial resources for
construction, housing projects are influenced by financial related risks (macroeconomic factors

and availability of fiscal resources) and inherent risks in project design and construction.

As a product for accumulation of wealth, housing could be affected by policy inefficiencies or
risk inherent in policies. For instance, in Hong Kong, Ho (2004) and Zheng et al. (2017)
concluded that public housing privatization stands the risk of exacerbating the inequitable
distribution of housing resources. Similarly, Fields & Uffer (2014, p. 1486) revealed that
‘financialization heightened existing inequalities in housing affordability and stability, and
rearranged spaces of abandonment and gentrification in both New York and Berlin’. However,
focusing solely on Berlin, Kitzmann (2017) concluded that following privatization of housing
in Germany, private companies provided more housing facilities to the socially disadvantaged
than Berlin’s state-housing companies. Strategic measures such as avoidance of high vacancy
rate, changes in policies of Berlin’s state housing companies to market-oriented to increase
return and guidelines on transfer payments and housing cost were stated as reasons for the
different impact of privatization outcomes in Berlin as compared to that in Hong Kong, New
York and London. In the Ghanaian housing sector, privatization of housing entails the transfer
of the state’s role of housing supply to the private sector and the sales of state housing facilities
to existing household that can afford the prices of such facilities. ‘Limited fiscal resources’ and
‘operation and maintenance cost burden’ were identified for the former and latter form of

privatization, respectively. Irrespective of the form of privatization, rising inequality has also
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been identified in most developing countries with neoliberal policies for housing supply in

China and Ghana (Taruvinga & Mooya, 2018).

Furthermore, as a facility for providing daily shelter needs, belonging and esteem needs,
housing could be affected by risks from households’ preference. For example, while Hong
Kong and some economies show high demand for housing facilities, ‘low-take up rate of
housing facilities’ has been identified as a risk factor in Malaysia (Teck-Hong, 2012) and
Mainland China (Yuan et al., 2018). In the case of Ghana, Agyemang et al. (2018) identified
low-social acceptability as a risk factor to high-rise apartment. Concerning the Saglemi housing
project, Grant et al. (2019) identified related risk factors such as socio-spatial segregation and
inadequate infrastructural supply. Moreover, in the case of Australia, Susilawati (2009) found
that developers agreed that risk of community rejection of low-cost housing projects is among
the main risk factors to developers. Similar risk factor of opposition to low-cost housing
projects has been identified in the U.S. with associated risk factors such as ‘declining values
of neighbouring housing facilities’ and ‘congestion on existing amenities / infrastructure due
to new households’ (Tighe, 2010). Although the former has not been highlighted in Ghana,
Avogo et al. (2017) identified ‘congestion on existing amenities’ due to transformation of
Government constructed housing at Madina Estates in Accra. Concerning opposition, Awanyo
et al. (2016) stated that ‘opposition to large public-private housing project’ was one of the risk
factors for the cancelation of the STX housing project. Unlike the case of U.S., Awanyo et al.
(2016, p. 50) attributed the cancelation to housing as product for wealth accumulation.
Disagreement over accumulation and opposition by the capitalist real estate developers and

their political-class collaborators were highlighted by Awanyo et al. (2016).
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In identifying the various forms of risk factors, both qualitative techniques (Ho, 2004;
Susilawati, 2009; Fields & Uffer, 2014) and quantitative techniques (El-Sayegh and Mansour,
2015; Kitzmann, 2017) have been deployed. Yet, these techniques could yield different
outcomes even within same country and same project. For instance, while Fields & Uffer
(2016) concluded that privatization could contribute to housing unaffordability and inequality
in Berlin using qualitative data (interviews), Kitzmann (2017) concluded that privatization in
Berlin has rather led to the housing of the socially disadvantaged more than Berlin state
housing-companies. Notwithstanding other reasons for the disparity in the results, it is worth
noting that the results could be influenced by subjectivity and biases based on the data
collection and statistical analysis techniques. Qualitative data analysed using qualitative
techniques could yield subjectivity and biases in results and likewise quantitative descriptive
statistical analysis using means scores and relative importance index. This could influence the
outcome of risk assessment. Therefore, Zhao et al. (2016) recommended the fuzzy synthetic
evaluation (FSE) technique as a robust tool in multi-criteria decision making. The FSE provides
an objective and bias-free results regarding multivariate (multiple variables) decision-making
among multi-stakeholders. Since housing projects involves multi-stakeholders (such as
architects, quantity surveyors, developers), risk assessment by these stakeholders is prone to

uncertainties.

It can be concluded from the literature review that risk is a multivariate factor that consists of
varied forms. Table 3.1 is a summary of the varied forms and categorizations of the risk that
could affect sustainable housing. Thus, as a public or private investment, housing could be
affected by ‘political-related’, ‘financing-related’ and ‘procurement’ risk factors. As a
construction product, it is influenced by ‘design and construction related risk factors. As a

facility for providing daily shelter needs, belonging and esteem needs, housing facility could
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be affected by ‘operation and maintenance risk factors’. Though most of these risk factors are
identified qualitatively, there is dearth study on providing an objective and quantitative
assessment of the impact of these risk factors on sustainable development in housing. Such a
study is germane to unravel CRFs and to enhance policy formulation and implementation
among government and private developers for mitigating risks for effective housing supply in

Ghana.
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Table 3. 1: Potential Critical Risk Factors (CRFs) to SAH

Risk Categories No. Risk Factors References
1 2 3 10 11 12 13
Political-Related Risk PRFO1  Political continuity risks / Change in government N N N
PRF02  Risk associated with land acquisition / land expropriations for \ \
housing
PRF03 Risk associated with opposition to large public-private housing
projects
PRF04  Risk due to policy instability / political opposition to public \ \
housing projects
PRFO5 Risk due to delays in project permit approval / delays in \ \
obtaining construction permits or issuance of documents
Financing-Related Risk FRFO1 Inflation rate volatility (price fluctuation of materials & labour v+ \ \
& sustainable technologies)
FRF02  Fluctuations in exchange rate NN A \ \
FRF03  Fluctuating cost of finance (interest rates) \ \ \
FRF04  Changes in government financing strategies or project \ \
financing
FRFO5  Poor / inadequate financial market \ \ \
FRF06 Increasing tax rates and fees on developers N NN
FRFO7  Delays in payments by governments / clients v
FRFO8  Litigations over claims payment \
Procurement Risks Factors CRF01  Corruptions in project procurement v \
CRF02 Inadequate competition during project tendering
CRF03  Errors and omissions in tender documents (i.e. inaccurate cost \ \
estimation)
Design & Construction DRFO1  Construction time overruns \ v N
Related Risk Factors
DRF02  Construction cost overruns v NN
DRF03 Construction deficiencies / defects \
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DRF04 Resource unavailability risks (local skill labour & sustainable
technologies and materials)

DRF05 Design and construction variation orders / alteration and rework N oA
due to construction variations
DRF06  Technical complexity risk associated with project \ \
DRF07 Force majeure (unforeseen adverse conditions at project site) NN \
DRF08 Construction accidents and injuries N v
Operation & Maintenance ORFO01  Fluctuating market demand or preference / low take-up rate of V V
Risk Factors housing facilities
ORF02 Operation / maintenance cost overruns on public budget \ \
ORFO03 Congestion on existing amenities / infrastructure due to new \
households
ORF04  Utilities / infrastructure supply risks N oA
ORFO05 Socio-spatial segregation \
ORFO06  Privatisation risk (privatization of public housing stock) \

References: 1= Osei-Kyei & Chan (2017); 2= Zhao et al. (2016); 3= Fernandez-Dengo et al. (2012); 4= Hwang et al. (2017); 5= Chileshe et al. (2012); 6= Awanyo et al.
(2016); 7= Sanda & Anigbogu (2016); 8= El-Sayegh & Mansour (2015); 9= Tighe (2010); 10= Teck-Hong (2012); 11= Ameyaw & Chan (2015); 12= Grant et al. (2019);
13= Taruvinga & Mooya (2018)
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3.3 BARRIERS TO SUSTAINABILITY ATTAINMENT

3.3.1 Barriers to Social Sustainability

The attainment of social sustainability in affordable housing is trammeled by various barriers.
For instance, Trudeau (2018) and Nguyen et al. (2013) stated that ‘community opposition to
affordable housing projects’ is one of the main barriers to its realisation. Similarly, in the UK,
Sturzaker (2011) asserted that there is high community opposition to social housing. Besides,
income segregation among households is a barrier that affects social cohesion and social
inclusion (Massey et al., 2009). Furthermore, Bramley et al. (2006) indicated that lack of /
inadequate infrastructure development is a noted cause of social exclusion. Moreover, the
culture and attitude of a community could negatively affect the attainment of social
sustainability (Sullivan and Ward, 2012). For instance, ‘negative culture towards mortgage’
(Sidawi & Meeran, 2011) and ‘high mortgage default rates’ (Boamah, 2010) do not broaden
and strengthen participation by financial institutions for sustainable housing supply. Similarly,
‘poor maintenance culture of existing affordable housing’ could affect the quality of life of
households and consequently lower one’s needs of place belonging. Finally, Sulemana et al.

(2019) identified income inequality as one of the fundamental barriers to affordable housing.

3.3.2 Barriers to Economic Sustainability

There are challenges that could inhibit economic sustainability attainment in affordable
housing projects. Zhang et al. (2016) identified inadequate public funding as one of the barriers.
In Huang et al. (2015) and Hwang et al. (2017), high cost of the factors of housing production
such as high cost of serviced land and high cost of sustainable housing materials / technologies,
respectively, were stated as the causes of the colossal housing prices. Furthermore, Love et al.
(2011) identified inadequate government incentives as one of the main impediments to

sustainable development (green building). Obeng-Odoom and Amedzo (2011) pointed out that
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high inflation rate of construction materials and other factors of production was a key barrier
to attaining economic sustainability in affordable housing. Moreover, Boamah (2010) stated
that ‘high interest rates’ and ‘tight credit conditions’ are some of the challenges that negatively
affect the affordable housing market. On rental affordability, Obeng-Odoom (2010) contended
that though rent control policies are important to control housing rent escalation, they could
create a ‘black market’ leading to the paradox of higher rents. Similarly, Duvier et al. (2018a)
and Duvier et al. (2018b) elaborated on how quality data could improve the quality of housing
services offered to low-income earners. However, rent control policy was identified as one of
the barriers that could lead to loss of revenue and subsequently affect investment on quality

data among social housing owners (Duvier et al., 2018b).

3.3.3 Barriers to Environmental Sustainability

Environmental sustainability attainment is beset with various barriers. Obeng-Odoom (2010)
indicated that inadequate access to secure land is among the barriers. Furthermore, zoning
restrictions on land for affordable housing projects (such as restriction on multifamily housing
and compact development) and low-rise affordable housing do not ensure efficient utilization
of land for SAH (Mondal & Das, 2018). Moreover, Winston (2010) stated that the sitting and
construction of new affordable housing units in outskirts of towns and cities encourages sprawl
development which leads to a faster use-up of land. Consequently, longer commuting has
negative economic implication on household income and could also lead to the emission of

more greenhouse gases.

3.3.4 Barriers to Institutional Sustainability
Upon reviewing the literature, some institutional / regulatory barriers to SAH were identified.
According to Alam et al. (2019), lengthy planning and approval process is among the barriers

to sustainable construction practices. Besides, Winston (2010) identified inadequate skilled
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labor as one of the barriers that hinder sustainable housing development. In Agyemang and
Morrison (2018), ‘weak enforcement of planning system control on land development’;
‘inadequate affordable housing policy / guidelines’ and ‘inadequate autonomy of local
authorities due to high central government interference or conflicting policies between local
authorities and central government on planning’ were identified as barriers that can affect the
operation of an institution for SAH. Similarly, Czischke & van Bortel (2018) and Bardhan et
al. (2018) identified ‘inadequate policy / guidelines’ as a barrier to affordable housing.
According to Boamah (2010), ‘inadequate mortgage institution’ is one of the main barriers that
affect financing of housing projects. Twumasi-Ampofo et al. (2014) and Gooding (2016)
identified ‘abandoned management of public housing facilities or projects by government’ as

a barrier that hinders SAH.

Table 3.2 shows the list of barriers identified from the literature review. In summary, the
systematic literature review culminated in the development of a conceptual framework of
barriers to SAH (shown in Fig. 3.1). This framework shows that there exist relationships or
associations among the barriers in each group. Thus, these barriers do not exist in isolation but
could have effects on or are correlated with one another. The hypothetical relationships among
the barriers are represented by the double-arrow curved lines that connect one group of barriers

to another group of barriers.
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Table 3. 2: List of Potential Barriers to Sustainable Affordable Housing

Code Barriers References* Countries / Jurisdictions Affected by Barrier
B01 Inadequate affordable housing policy / guidelines :1] [2];[46];[47];[50] Ghana; Dublin; Malaysia; United Kingdom; India
B02 Inadequate public funding (3], [41;[5);[47] China; Australia; United Kingdom
B03  Income inequality [6]; [7];[8] Most Sub-Saharan African Countries; China
B04  High cost of serviced land (9], [10];[11];[36] Ghana; China; Hong Kong; Nigeria
B0O5 Income segregation [12];[13];[32]; United States of America; Australia; South African
B06 Inadequate infrastructure development / supply [1471:[15];[32];[51];[56] Ghana; South Africa; India
BO7  Zoning restrictions on land for affordable housing projects [17]; [ 18] United States of America
B08  Poor maintenance culture / inadequate retrofitting of existing  [19];[20];[211;[22] Russia; Italy; Hong Kong; Australia
housing facilities
B09 Delays in government approval process [23];[24];[22];[36];[51]; Hong Kong; Australia; Ghana; Nigeria; India;
[ 52 Singapore
B10 Tight credit conditions [25];[21];[22] United Kingdom; Hong Kong; Australia
B11 Inadequate access to land for housing [2];126];[36];[49];[51]; Ghana; Hong Kong; Nigeria; China; India; Mauritius;
[ 53]; [ 55 Latin American Countries
B12  High cost of sustainable building materials / technologies [27];[28];[29];[30] Canada; United States of America; Australia; Ghana;
Malaysia; Hong Kong; Singapore
B13  Lack of policies on land use planning system for housing [2];[59] Most Sub-Saharan African countries; Dubai
supply
B14  Abandoned management of public housing facilities / projects [31];[32];[53] Ghana; Mauritius
by government
B15 Community opposition to affordable housing projects [ 33 ]; [34] [35];[53];[58] United States of America; Dublin; Mauritius; UK
B16 High approval cost due to high taxes and fees on developers [36];[51] Nigeria; India
B17 Inadequate mortgage / financing institutions :36] [37];[38];[41];[51]; Nigeria; Ghana; India; Most Latin American countries
[ 54 ]
B18 High interest rates [25];[36];[39] United Kingdom; Nigeria; Ghana
B19 Inadequate incentive for private investors [40];[41];[45];[47];[48]; Ghana; United States of America; Canada; Australia;
UK; Singapore
B20 High inflation rate [36];[42];[43] Ghana; Nigeria
B21 Conflicting policies between local authorities and central [2];[22];[56] Ghana; Australia; New Zealand
government on planning
B22 Rent control policies [26];[44] Ghana; United Kingdom
B23  Limited private partnership [36];[45] Nigeria; Ghana
B24  Shortage of skilled labour [15];[22];[23] Dublin; Australia; Hong Kong
B25 High mortgage default rates by client [ 37 ] Ghana
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B26  Negative culture towards mortgage [39] Kingdom of Saudi Arabia

*[1] Czischke & van Bortel (2018); [2] Agyemang and Morrison (2018); [3] Liu et al. (2015); [4] Zhang et al. (2016); [5] Hu & Qian (2017); [6] Chen et al. (2016); [7] Liddle (2017); [8]
Sulemana et al. (2019); [9] Arku (2009); [10] Wen and Goodman (2013); [11] Huang et al. (2015); [12] Massey et al. (2009); [13] Randolph & Tice (2014); [14] Power (2008); [15] Winston
(2010); [16] Oyebanji et al. (2017); [17] Hui & Soo (2002); [18] Mondal & Das (2018); [19] Paiho et al. (2015); [20] Gianfrate et al. (2017); [21] Tan et al. (2018); [22] Alam et al. (2019);
[23] Lam et al. (2009); [24] Taylor (2011); [25] McKee (2012); [26] Obeng-Odoom (2010); [27] Ibem (2011); [28] Ahn et al. (2013); [29] Yang & Yang (2015); [30] Chan et al. (2018);
[31] Twumasi-Ampofo et al. (2014); [32] Muringathuparambil et al. (2017); [33] Tighe (2010); [34] Winston (2010); [35] Trudeau (2018); [36] Makinde (2014); [37] Boamah (2010); [38]
Bangdome-Dery et al. (2014); [39] Sidawi & Meeran (2011); [40] Susilawati and Armitage (2005); [41] Chan et al. (2018); [42] Marks & Sedgwick (2008); [43] Sulemana et al. (2019);
[44] Duvier et al. (2018b); [45] Kwofie et al. (2016); [46] Winston (2010); [47] Sourani & Sohail (2011); [48] Yin et al.(2018); [49] Hu and Qian (2017); [50] Bardhan et al. (2018); [51]

Ram & Needham (2016); [52] Hwang & Ng (2013); [53] Gooding (2016); [54] Blanco et al.(2016); [55] Echeverry et al. (2007); [56] Murphy (2016); [57] Daniel & Hunt (2014).
[58] Sturzaker (2011); [59] Alawadi et al. (2018)
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Barriers to Sustainability Attainment in Affordable Housing

Environmental Sustainability
Barriers

1. Inadequate accessto land/
sitting and construction of new
affordable housing in outskirts
of town and cities due to
inadequate land supply in
cities

2. Low-rise affordable housing

development

\

Institutional Sustainability
Barriers

1. Delays in government
approval process

2. Rent control policies

3. Inadequate mortgage /
financing institutions

4. Conflicting policies between
local authorities and central
government on planning

5. Weak enforcement of
planning system control on
property development

6. Abandoned management of
public housing facilities /
projects by government

7. Shortage of skilled labour
8. Inadequate affordable
housing policy

9. Zoning restrictions on land
for affordable housing

The double-arrow-curved line that connects each group indicates that the
group of barriers do no exit in isolation but are related to one another

Fig. 3. 1: A Conceptual Framework on Barriers (Adopted from Adabre et al., 2020)
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3.4 KNOWLEDGE GAPS IDENTIFIED IN THE LITERATURE

From the literature review, most prior studies concentrated on residential facilities of high-
income earners while studies on sustainability attainment in affordable housing are insufficient.
The notional reason is that sustainability and affordability are two diametric terms — one cannot
be achieved without compromising on the other. Consequently, there is dearth empirical study
on critical barriers for the gap between sustainable housing and affordable housing. An impetus
for this study is that the largest area of residential development in most developing countries
such as Ghana are to be found in low-income settlements (Obeng-Odoom, 2010). Therefore, if
significant achievement on sustainable housing is to be made in Ghana, it is vital to figure out
strategies of making low-income residential facilities sustainable. This could be achieved by

first identifying the critical barriers that hinder SAH.

3.5 CHAPTER SUMMARY

Through a systematic review, this chapter concluded that there are various risk factors and
barriers that hindered SAH sustainability attainment in affordable housing. On risk factors to
SAH, the review resulted in the identification of 30 potential critical risk factors. Knowledge
gaps on subjectivity of assessing the risk factors and the impact of the risk factor on the CSC
were identified. This study aims to address these knowledge gaps. Concerning barriers, twenty-
six potential critical barriers were identified and classified into four main groups, namely,
economic sustainability, social sustainability, environmental sustainability and institutional
sustainability attainment barriers. There is the need for an empirical study to provide
manageable classifications / groupings for the various barriers. Besides, the review revealed
that barriers to SAH are context specific and therefore, there is need to identify the critical

barriers that pertain to SAH in the Ghana since studies on this topic are limited. Furthermore,

73



Chapter 3: Literature Review — Risks and Barriers to SAH

prior studies did not investigate the impact of the barriers on the CSC. In the following chapter,

a review is conducted on potential critical success factors (CSFs) for SAH.
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CHAPTER 4: LITERATURE REVIEW - POTENTIAL CRITICAL SUCCSS

FACTORS (CSFs) FOR SAH*

4.1 INTRODUCTION

Appropriately, there has often been a renewed interest among governments and other policy-
makers such as the United Nations (UN) and the World Bank to address the growing housing
deficits in these times of rapid urban growth (Buckley et al., 2016). In pursuit of the objective
of access to sustainable housing, these policy makers employ various sets of success factors
(interventions) in their housing policies (Salvi Del Pero et al., 2016). However, some of the
success factors might lead to “contrasting objectives and goals, with loss of efficiency and
potentially wider negative effects on the economy” (Salvi Del Pero et al., 2016 p. 11).
Evidently, there are controversies on the criticality of success factors regarding the
identification of a list of critical success factors (CSFs) for aspects of sustainable affordable
housing markets (Hui, 2004; Huang et al., 2015; Deakin, 1989; Pendall, 2002). According to
Rockart (1980 p. 4), “CSFs are the few key areas of an activity in which favorable results are
absolutely necessary for a particular manager to reach his or her goals”. Similarly, Boynton
and Zmud (1984) defined CSFs as those few things that must go well to ensure success for a
manager or organization and so, they represent those managerial or enterprise areas that must
be given special and continual attention to bring about high-performance. A comprehensive
review is first conducted to establish a list of the potential CSFs for SAH in subsequent

sections.

4 This chapter largely based upon the following publication:
Adabre, M. A., & Chan, A. P. (2019). Critical success factors (CSFs) for sustainable affordable
housing. Building and Environment, 156, 203-214.
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4.2 CSFs FOR SAH

In this time of increasing greenhouse gas emissions and incessant housing supply deficit,
sustainable development is the main measure of success in affordable housing (Ibem and Azuh,
2011; Chan and Adabre, 2019). Sustainable development is the attainment of a better quality
of life through the efficient use of resources, which realizes continued social progress whilst
maintaining stable economic growth and caring for the environment (Oyebanji et al., 2017).
Sustainable development in affordable housing seeks to achieve the following three main goals:
economic, environmental and social goals. Arising from these goals of sustainable affordable
housing is often the question of what policy framework and interventions can better support

these outcomes of success (Gurran et al., 2015).

Generally, the achievement of project success involves the interaction of several success
factors. Lists of success factors have been proliferated in the literature, however, no general
agreement can be made. With the abundance of different success factors for projects, Rockart
(1980) believed that there were some success factors among the many factors, which were most
important for the attainment of project success. Using the information system and through
extensive interviews with nine reputable companies, Rockart (1980) felt that by zeroing in on
those areas of an activity perceived by the executives to be most important for the organization
well-being, the pertinent issues and tasks to be dealt with by managers could be targeted. From

this perception, the concept of “critical success factors (CSF)” emerged.

After its introduction by Rockart (1980), the concept of CSFs has been widely adopted in many
scopes of general construction industry and with, however, an altered meaning. In previous
studies (Rockart, 1980; Boynton and Zmud, 1984), CSFs were applied to managerial or

enterprise areas which required special attention. However, in many construction project
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studies, CSFs refer to the selected few factors from the many factors, which are extremely
important for project success. For instance, Sanvido et al. (1992) concluded that among seven
factors for project success, four were deemed critical. These included: a cohesive team to direct,
organize, design and manage the project; a series of contracts that permit and support the
various specialists to work as a team without conflicts of interest; experience in design,
planning and managing construction and operation; well-timed, valuable information from the
user, designer and contract. For budget performance of construction projects, Chuaetal. (1997)
stated that out of 27 success factors, eight were critical. Furthermore, using neural network
analysis on 27 success factors, Kog et al. (1999) asserted that five success factors were critical
for project schedule performance. On critical success factors for various sections of
construction projects, Kog and Loh (2011) identified 10 CSFs from 67 success factors. The
concept of CSFs has also been applied in PPP (Li et al., 2005; Zhang, 2005; Chan et al., 2010),
knowledge management in small and medium enterprises (Yew Wong, 2005) and affordable

housing projects (Kwofie et al., 2016; Oyebanji et al., 2017; Mukhtar et al., 2017).

Studies on success factors for affordable housing projects are prolific with controversies on the
criticalities of these factors being very common. In Hong Kong, for example, due to housing
shortage, the government initiated a plan to increase the supply of residential land in order to
increase the housing supply. A study by Hui (2004) argued that such a policy is an efficient
strategy to ameliorate the housing deficit. However, by analyzing time-series data, Huang et
al. (2015) concluded that new housing supply in Hong Kong is independent of the land supply
by the government. Thus, the policy of increasing land supply to increase housing supply may
be inefficient. Accordingly, decreased internal rate of return attributed to high land price led to
reduction in housing supply by developers (Huang et al., 2015). Besides, while some studies

have concluded that urban containment policies (such as increasing densities for affordable
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housing development) have an incremental effect on housing prices and are therefore
inefficient governmental policies and controls (Pollakowski and Wachter, 1990; Fischel, 1989;
Dawkins and Nelson, 2002), a review study by Deakin (1989) stated that the price increment
on housing is caused by other inefficiencies. Additionally, Pendall (2002) stated that urban
containment policies prevent urban sprawl, preserve agricultural land and encourage higher
density affordable housing development. Furthermore, the impact of financial subsidies on
housing supply has not been left unquestioned. For instance, in South Africa, the government
adopted subsidy payment as a method of financing affordable housing to ensure that houses
are allocated to beneficiaries. However, a study by Ganiyu et al. (2017) revealed that this
subsidy system was ill-treated by beneficiaries through the illegal sales of houses below market
value. This led to an incessant building of sheds and an enlarged number of people on the
waiting list. Similarly, Angel (2000: 110) notes, “the most important aspect of subsidies is that
they can modify and sometimes inadvertently distort the behavior of consumers and producers
by affecting the prices of housing inputs, units and services”. Similarly, Guran et al. (2015)
stated that though government grants, subsidies and taxes could be aimed at improving housing
affordability, they could rather inflate prices or rents. Moreover, the importance of
infrastructure supply to affordable housing has been acknowledged in Hui (2004), however,
infrastructure supply without regulations could rather be capitalised in land and housing values
making housing unaffordable (Guran et al., 2015; Agyemang and Morrison, 2017; Obeng-
Odoom, 2010). Other policies such as land planning policies, mandatory inclusion or incentives
for inclusion of affordable housing have received varied opinions on their effectiveness in
ensuring the provision of affordable housing (Paris, 2007; Lerman, 2006). Though the varied
opinions reflect variations among countries, it is worth noting that even within a country,
differences in opinions are expressed on the effectiveness of some of these policies in ensuring

affordable housing market (Hui, 2004; Huang et al., 2015).
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4.2.1 CSFsfor SAH in Ghana

From the Ghanaian perspective, various policies have been stipulated to achieve the UN
Sustainable Housing Goals (SDGs) albeit limitations in policy implementation and policy
inefficiencies. At the inception of the neoliberal approach, policies have been initiated by
governments to provide aid for efficient operation of the private sector concerning housing
supply. Financial incentives such as tax enticements have been offered to potential investors to
promote participation and competition among investors in the housing market. Aside the
reduction of corporate tax from 55 per cent to 45 per cent, a five-year tax holiday and Stamp
Duty exemption on the sales of houses were provided to real estate developers. Moreover,
developers could apply for other incentives from the Ghana Investment Promotion Centre
(GIPC). These policies encouraged the participation of the real estate developers in the housing
market (Arku, 2009). However, Arku (2009, p. 268) noted that, “the rise of private developers
has led to housing units being produced by profit-oriented developers, and prices are extremely
high for middle- and low-income earners, especially in urban areas such as Accra”. Therefore,
while few high-income earners have become the target of most real estate developers, the
majority middle- and low-income earners could get their shelter needs met through self-built

housing.

Self-built housing facilities have been a major form of housing supply in Ghana. As such,
government policies have also been focused on enabling households to achieve sustainable
housing. For instance, to ensure affordable energy, subsidy is provided to all residential
consumers for the first 50kWh of electricity. Besides, partial retrofitting activities were
implemented to ensure energy efficient housing. The government of Ghana through the Energy
Commission replaced all incandescent bulbs with compact fluorescent lamps (CFL).

Furthermore, through refrigerator rebate scheme, all households’ second-inefficient
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refrigerators were to be replaced with those that are more energy efficient (Kumi, 2017). On
affordable housing supply, collective self-help approaches to housing have been facilitated.
Gillespie (2018) stated that as part of the country’s commitment for upgrading slum and
providing shelter for low-income households, policymakers provided expedited permit
approval for the Amui Dzor Housing Cooperative within Ashaiman in Accra. However, while
some self-built facilities are adequately constructed and well-serviced, others are poorly
constructed, lack supplementary facilities and often result in proliferation of slums. Therefore,
the effectiveness and adequacy of policies for enabling households has been questioned. For
instance, Kumi (2017) impugned the relevance of the utility subsidies for sustainable housing.
Thus, one of the issues at hand is to assess the efficiency and sufficiency of household policies

for sustainable housing.

In reaction to urban sprawl, policies channelled towards mixed-used development have been
established in some cities to regulate the uncoordinated expansion and to provide
accommodation to more households within cities. For example, the Town and Country
Planning Department (TCPD) in Kumasi initiated a standard building height of four storey
minimum within the Central Business District (CBD) in 1990 to accommodate more
households and businesses (Agyemang et al., 2018). Similar policies such as mixed
development of housing and commercial facilities, appropriately siting / locating public
housing facilities within cities and adequate infrastructure for accessibility have been
considered as important for preventing traffic congestion, loss of peri-urban and for decreasing
vehicular emission (Cobbinah & Amoako, 2012). Certainly, some of these policies such as
‘high-rise housing facilities’ and ‘mixed development of housing and commercial facilities’
have proven as successful policy for sustainable housing in most Asian economies such as

Singapore and Hong Kong. However, considering the cultural difference of low-rise, single-
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family housing on peripheries of Ghanaian cities, the question worth asking is how impactful

and how significant are mixed development policies for sustainable housing in Ghana?

Moreover, government’s interventions through redistributive policies (such as taxes) have been
suggested as strategies for controlling income inequality in urban areas and for providing
housing to low-income earners. According to Stilwell (2011), “increasing urbanization leads
to widespread use of land for roads and for other infrastructure development that are provided
by the state or public”. Based on this, Agyemang & Morrison (2018) asserted that there is an
opportunity cost to the state for not capturing the increase in the value of land that results from
state’s infrastructural supply. Therefore, using the UK as a quintessential case, Agyemang &
Morrison (2018) concluded that tax policies could be adopted in Ghana and other sub-Saharan
African countries to capture increases in land values attributed to infrastructure supply. It was
averred that revenues from such policies could be deployed to augment housing supply in most
cities. Despite the significant contributions of their study, it is worth noting that the land tenure
system in Ghana is different from that of the UK. In fact, land ownership structure in Ghana is
dominated by the customary system. Besides, while UK is a developed economy and could
have well-structured and mature institutions, most sub-Sharan African countries are still
developing economies with incipient institutions. Therefore, recommending land-use policies
for Ghana begs the question of how significant are such policies for the sustainable housing

goals.

In summary, various policies have evolved with questionable limitations on their
implementation or efficacy concerning housing development in Ghana. The policies, as
revealed in the literature, can be categorised into four main constructs of success factors,

namely, ‘developers’ enabling’; ‘household enabling’; ‘mixed-used development’ and ‘land-
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use planning’. These groupings are inveterate categories from the analysis of data from the
international survey on critical success factors (CSFs) (as shown in Chapter 7). Table 4.1 shows

a list of success factors (SFs) from the literature.
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Code  Success Factors References

SFO1  Access to low interest housing loan to developers Kwofie et al. (2016); Boamah (2010)

SF02  Mixed land development Gan et al. (2017)

SF03  Linking commercial development approval to funding for affordable housing Alawadi et al. (2018); Agyemang and Morrison (2017)
SF04  Stable macro-economic system Kwofie et al. (2016)

SFO5  Effective private sector participation Kwofie et al. (2016); Whitehead (2007)

SF06  Incentives for developers to include affordable housing / sustainable designs Klug et al. (2013); Ponce (2010); Morrison and Burgess (2014)
SFO07  Governments providing guarantees to developers Kwofie et al. (2016)

SF08  Improved supply of low cost developed land by government Huang et al. (2015); Balmer and Gerber (2017)

SF09  Political will and commitment to affordable housing Oyebanji et al. (2017); Mukhtar et al. (2017)

SF10  Stable political system Kwofie et al. (2016); Cao and Keivani (2013)

SF11  Formulation of sound housing policies Whitehead (2007)

SF12  Governments’ provision of housing subsidies to households Ganiyu et al. (2017); Whitehead (2007)

SF13  Good location for housing projects Mukhtar et al. (2017)

SF14  Adequate accessibility to social amenities Gan et al. (2017); Oyebanji et al. (2017)

SF15  Mandatory inclusion of affordable unit policy in developer’s projects Klug et al. (2013)

SF16  Adaptable housing design and construction Adinyira and Anokye (2013)

SF17  Transparency in housing allocation Mukhtar et al. (2017)

SF18  Adequate maintenance of existing houses Gan et al. (2017)

SF19  Monitoring conditions / performance of completed houses Winston (2010)

SF20  High density affordable housing development Gan et al. (2017); Massyn et al. (2015)

SF21 Increase tax rate to discourage long holding period of vacant land Obeng-Odoom (2010)

SF22  Adequate infrastructure supply by government Oyebaniji et al. (2017)

SF23  Compliance with quality targets Oyebanji et al. (2017)

SF24  Adherence to project schedule Mukhtar et al. (2017)

SF25  Compliance with project budget Mukhtar et al. (2017)

SF26  Good coordination among project participants Sanvido et al. (1992)

SF27  Adequate staffing of public housing agencies Mukhtar et al. (2017); Agyemang and Morrison (2017)
SF28  Speculative measures on property sales through taxes Mohd Thas Thaker and Chandra Sakaran (2016)

SF29  Taxation on property or capital gains for housing supply Agyemang and Morrison (2017); Obeng-Odoom (2010)
SF30  Time limited planning approval / bonuses on land development Gurran et al. (2015)
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4.3 KNOWLEDGE GAPS IDENTIFIED IN THE LITERATURE

From the literature review, it can be concluded that most of the polemics in the literature on
the criticality of the success factors are focused mostly on price affordability in the housing
market with little regard to how these factors could generally improve the sustainability of
affordable housing. Moreover, concerning sustainable affordable housing development, both

the developed and developing countries are in the infancy stage (Choi, 2010).

Since international policy makers often seek to implement worldwide affordable housing
policies (Keivani and Werna, 2001), it is important to find out the opinion of affordable housing
experts around the world on the criticalities and categorization of these success factors for a
sustainable affordable housing market. This is a gap is the literature. As such, a general
knowledge on construct formation, either reflective or formative constructs for critical success
factors for SAH is not empirically investigated in the previous studies. Therefore, an

international study will provide basis for further studies in the Ghanaian housing market.

Moreover, since current and successive governments in Ghana seek to implement policies for
not only price / rental affordability of housing facilities but for a holistic economic, social and
environmental sustainability attainment, it is important to find out the opinion of housing
experts in the Ghanaian housing market on the criticalities of the identified success factors
(shown in Table 5.1) towards achieving the sustainable development goals as stated in Target
11.1 of the United Nations (UN) policy goal. Furthermore, the findings could be relevant in
guiding decision making on resource allocation for sustainable housing towards sustainable
cities development. Theoretically, the findings could serve as benchmarks to guide further
study in other sub-Saharan African countries. Besides, future study in other sub-Saharan Africa

countries could adopt and implement some of the findings.
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4.4 CHAPTER SUMMARY

The thorough review of the literature culminated in the identification of 30 potential CSFs for
SAH. Besides, the knowledge gap in prior studies was pointed out through the systematic
review. It was revealed that some of the potential CSFs might lead to “contrasting objectives
and goals, with loss of efficiency and potentially wider negative effects on the economy” (Salvi
Del Pero et al., 2016 p. 11). Therefore, there is the need for an empirical investigation into the
set of 30 success factors to identify CSFs for SAH. The following chapter presents the research
methodology that was deployed to achieve the various objectives and to ultimately achieve the

aim of the study.
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CHAPTER 5: RESEARCH METHODOLOGY?®

5.1 INTRODUCTION

In previous chapters (Chapters 2,3 & 4), a literature review on CSC, CRFs, CBFs and CSFs
was elaborated. Although the relevance of the research knowledge gaps as evinced in the
literature review give credence for the study, the “how” to achieve the aim and objectives of
the study was not much expatiated. Therefore, this chapter seeks to elucidate the methodology
adopted for achieving the stated aim and objectives of the study. First in this chapter is a
description of the philosophical assumption / paradigm for the research study. Then, the various
stages of the adopted research paradigm are stated with explanation on each of them. Finally,

the research techniques for data collection and analysis are discussed.

5.2 PHILOSOPHICAL ASSUMPTION

A research assumption is a set of believes that guide an action or within which theories and
practices operate (Guba & Lincoln, 2004). These assumptions include epistemology —
philosophy of knowledge or how we know — which is associated with ontology and

methodology. Establishing how these three terms are related, Krauss (2005) stated that

5 This chapter largely based upon the following publications:

Adabre, M.A. and Chan, A.P. (2018). The ends required to justify the means for sustainable
affordable housing: A review on critical success criteria. Sustainable Development, 26,
1-14.

Chan, A. P., & Adabre, M. A. (2019). Bridging the gap between sustainable housing and
affordable housing: The required critical success criteria (CSC). Building and
Environment, 151, 112-125.

Adabre, M. A, & Chan, A. P. (2019). Critical success factors (CSFs) for sustainable affordable
housing. Building and Environment, 156, 203-214.

Adabre, M. A., Chan, A. P., Darko, A., Osei-Kyei, R., Abidoye, R., & Adjei-Kumi, T. (2020).
Critical Barriers to Sustainability Attainment in Affordable Housing: International
Construction Professionals’ Perspective. Journal of Cleaner Production, 119995.

Adabre, M.A., and Chan, A.P.C. Towards a Sustainability Assessment Model for Affordable

Housing Projects: The Ghanaian Perspective. Engineering, Construction and
Architectural Management. Manuscript ID: ECAM-08-2019-0432.R1.

86



Chapter 5: Research Methodology

ontology includes the philosophy of reality, epistemology concerns how one comes to know
that reality while methodology pinpoints the specific practices adopted to achieve knowledge
of reality. Moreover, epistemology poses the question “what is the relationship between the
knower and what is known? How do we know what we know? What counts as knowledge?”

(Krauss, 2005 p. 759).

From the ontological assumption, affordability crisis is a reality that is globally recognized
(Salvi Del Pero et al.,, 2016; Golubchikov & Badyina, 2012). Stakeholders such as
governments, real estate developers and low-income earners face many challenges and are
unable to initiate and implement pragmatic policies to mitigate the affordability challenges as
well as achieve sustainable housing goals. This has, therefore, led to the observed reality —
unaffordable housing and energy crises. This reality is mostly critical in cities of sub-Saharan
African countries (Arku, 2009), from which Ghana is selected for a case study.
Epistemologically, the researcher can further investigate the observed reality by using any of
the following three assumptions: positivism, constructivism / interpretivism or realism (post-

positivism).

Concerning the positivism paradigm, objectiveness of the researcher is the main
presuppositions. Appositely, knowledge of the observed reality — the need for sustainability
attainment in affordable (low-cost housing) in Ghana — could be discovered and verified
through direct observation or measurement. Accordingly, empiricism is the core believe of the
positivist. Thus, observation and measurement form the basics of an objective or scientific
attempt of studying the crisis (Trochim and Donelly, 2001). Positivism seeks to explain and
predict a happening in the society by searching for regularities and causal relationship between

its constituents (Krauss, 2005 p. 759). To establish causal relationships, quantitative techniques
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are adopted for the elimination of subjective bias since positivism presupposes the existence of

an objective reality.

From the constructivism / interpretivism perspective, knowledge about the unaffordable
housing crisis in Ghana can be established through the meaning attached to the phenomena
being studied. The researcher interacts with survey respondents through interviews to obtain
data. According to the constructivism approach, the data obtained is time and context
dependent. Thus, meaning from the data depends on cognition and not on external objects
(Lythcott & Duschl, 1990). Constructivism assumption presupposes multiple realities of the
Ghanaian unaffordable housing and energy crises that can be studied through qualitative

techniques.

Regarding realism, it is a philosophical paradigm that has features of both positivism and
constructivism. Realism hinges on the belief of multiple perception (the constructivism
perspective) under a single reality (the positivism perspective) (Healy & Perry, 2000). From
an axiological perspective, while the positivism and constructivism are value-free and value-
laden, respectively, realism is value cognizant. Thus, while relying on reality, it recognizes

how reality could be influenced by the value of the human system (Lincoln & Guba, 1985).

Considering the three stated epistemologies, the philosophical assumption for this study leans
towards the positivism for the following two reasons: first, it is worth noting that the type of
research paradigm adopted for a study depends on the aim and research objectives. The aim of
this research is to develop a potential model for SAH in Ghana. It seeks to explain causal
relationships among CSC, CRFs, critical barriers and CSFs in relation to the Ghanaian housing

affordability crisis. Second, this study adheres to only what the researcher can observe and

88



Chapter 5: Research Methodology

measure in order to draw generalizations of the findings. Therefore, both stated objectives are
features of the positivism paradigm (Krauss, 2005; Lythcott & Duschl, 1990). Accordingly,

this study adopts the positivism paradigm.

5.3 RESEARCH METHODOLOGY

The selected research methodology is influenced by the adopted philosophical assumption.
Selection of the right research methodology ensures that the aim and objectives of the study
are achieved (Steele, 2000). This section consists of various selections of parts of the
methodology, namely, selection of the research approach; adoption of research methods; data
collection techniques; questionnaire development; questionnaire survey and statistical analysis

techniques.

5.3.1 RESEARCH APPROACH

Research approach deals with the use of theory. According to Saunders et al. (2009), there are
two main research approaches: the deductive approach and inductive approach. The deductive
approach concerns developing a theory or hypothesis, which is then followed by the design of
a research strategy to test the theory or hypothesis. However, the inductive approach concerns
collecting data and developing a theory based on results of data analysis (Malalgoda et al.,
2013). This study is an explanatory science since its core purpose is to develop valid knowledge
(a model) to explain an objective reality (unaffordable housing and energy crises). This
commences with acquaintance with the research problem, highlight of the problem-solving
strategies and performance measure (Vaishnavi & Kutcher, 2004). Similarly, the identification
of the unaffordable housing crisis (i.e. barriers and risks) and the problem-solving strategies
and performance measure (i.e. CSFs and CSC) are first drawn from existing theory or
knowledge. Then, hypotheses are developed concerning the unaffordable housing situation in

Ghana. Subsequently, at the investigation stage, the relevance of the factors in the hypothesis
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is tested by soliciting for the views of respondents for a better understanding of the nature and
solutions to the Ghanaian unaffordable housing challenges mostly in cities. Thus, the research
approach for this study is the deductive approach since its end results is the development of a
theory (a model) beginning from a broader perspective of literature review, structured

methodology and data collection.

5.3.2 RESEARCH METHOD

Research method is a broad term encompassing data collection and data analysis. Due to
variability among studies on research objectives, different methods have been adopted in
various studies. Thus, there are no strict research methods, there are only justifiable research
methods (Yin, 2009). Besides, the dictates of research objectives on the research method type,
the significance and replicability of the research findings also play a major role (Alwaer and
Clements-Croome, 2010). Rigorous and appropriate research methods lead to significant
contribution to knowledge in academia while advancing industrial practices (Walker, 1997).
Typical research methods include experiment, survey, case study, action research,

ethnography, grounded theory and archival research (Malalgoda et al., 2013).

Experiments are deployed to study the relationship between two or more variables in which
the outcome of a control group is compared with the outcome of an uncontrolled group
(Saunders et al., 2009). Experimental method is not suitable for this study since the researcher
has no control over the observed problem — the unaffordable housing and energy crises.
Furthermore, as deliberated under the research philosophical assumption and approach, this
research adopts the positivism stance and uses a deductive approach. As such, research
methods such as case study, action research, ethnography, grounded theory and archival

research are not related to this study since they are more appropriate for the constructivism
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philosophical stance (Krauss, 2005). Therefore, survey is the appropriate research method since
it is suitable for positivism research and deductive study (Collis and Hussey, 2009; Saunders
et al., 2009). Additionally, Yin (2009) stated that a researcher must consider two aspects when
selecting a research method. First is the type of research question asked, second is the extent
of control the researcher has on the real behavioural events and the degree of focus on
contemporary versus historical events. This study is focused on answering ‘what’ and ‘how’
forms of research questions. Some of these questions include ‘what are the CSC, CRFs, critical
barriers and CSFs for SAH?’; ‘what are the impacts of CSFs and critical barriers on SAH?’
and ‘how can the findings on CSC, CRFs, critical barriers and CSFs be integrated to provide a
model for sustainability attainment in affordable / low-cost housing? To answer these
questions, survey research method is the most suitable (Yin, 2009). Moreover, per the
positivism epistemological stance, this study falls under gquantitative strategy. Accordingly,
quantitative strategy is adopted for this study. This strategy emphasises quantification over

words in data collection and analysis (Bryman and Bell, 2015).

5.3.3 TIME HORIZON

The chosen type of time horizon determines the type of data to be collected. It is also important
for planning the research study (Malalgoda et al., 2013). The two main types of time horizons
considered for research studies include: cross-sectional studies and longitudinal studies. Cross-
sectional study involes a ‘snapshot’ of events taken at a particular time. However, longitudinal
study entails collecting data to study changes and development over time. Since this research
does not seek to study changes and development of SAH in Ghana over time, it falls under a

cross-sectional study.

5.3.4 DATA COLLECTION TECHNIQUES

Data collection techniques enable the systematic gathering of information about the object of
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study while taking into consideration the setting of the information gathering. In choosing the
data collection method, it is important that the depth and scope should be taken into
consideration (Fellows and Liu, 2015). Survey covers a wide scope of study objects by using
questionnaire surveys, structured observations and interviews to collect quantitative data.
Representative sample data could be collected economically with the use of survey. Since this
research seeks to collect data from a wide scope of respondents from the industry and academia,

questionnaire survey is the most appropriate data collection technique (Fellows and Liu, 2015).

5.3.5 COMPREHENSIVE LITERATURE REVIEW

A comprehensive literature review was conducted on CSC, CRFs, critical barriers and CSFs
for SAH. Details of the literature review are provided in subsequent chapters. Review on CSC
is detailed in Chapter 2, CRFs and critical barriers in Chapter 3 and CSFs in Chapter 4. In
addition to other relevance of the literature review, the various factors for developing the

questionnaire were identified from the review.

5.3.6 QUESTIONNAIRE SURVEY

Questionnaire survey has many advantages that make it suitable for this study. Notwithstanding
the advantages, challenges such as selection bias and low response rate have been
acknowledged in questionnaire surveys (Akadiri, 2011). Yet, in the light of the merits and
demerits, questionnaire survey stands out as the best option for data collection. Through
content analysis during the systematic literature review, various factors were identified for the
questionnaire design. The factors identified covered four main areas such as CSC, CRFs,
critical barriers and CSFs. These factors were used to develop questionnaires for data collection
from respondents in the formal sector of the Ghanaian housing market such as respondents in
the Ghana Real Estate Developers Association (GREDA), GhIS, employees at Public Works

Department (PWD), Tema Development Cooperation (TDC), Ministries of Works and
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Housing and respondents from academic institutions, Architectural Engineering and Service
Limited (AESL), private consortium and other real estate developers from both public and
private sectors. Table 5.1 is a summary of the research objectives and the deployed methods.

Table 5. 1: Research Objectives and Their Methods

Research objectives Research Methods
Data Collection Methods Data Analysis Methods
Extensive  Questionnaire Mean Factor FSE PLS-
literature  survey score analysis SEM
review ranking
To identify critical N N N N \ N
success criteria for
SAH in Ghana
To identify critical V \ \ \
risk factors to SAH
To identify critical \ V \ \ \
barriers to SAH
To identify success \ \ V v v
factors for SAH

5.3.7 QUESTIONNAIRE DEVELOPMENT

A questionnaire containing various sections was designed for data collection. The first part of
the questionnaire labelled “Section A” contains questions on respondent’s organization, years
of industrial and / or research experience in housing projects, professional background, the type
and number of housing projects that a respondent has handled. The second section tagged as
“Section B” contains questions on the identification of the CSC, CRFs, critical barriers and
CSFs for SAH. In the first part of “Section B”, respondents are asked to rate the level of
importance of the various CSC regarding SAH. On the barriers, respondents were requested to
indicate their level of agreement or disagreement on how the set of barriers affect SAH. In
Section B, respondents were also asked to rate the likelihood of occurrence and severity of
impact of some risks factors to SAH. The final part entailed the rating of success factors for
sustainable housing. Thoughtfully, since the list of factors might not be exhaustive, spaces were
provided for the respondents to list and rate other CSC, CRFs, critical barriers and CSFs for

SAH, that might not have been included. A sample of the questionnaire is provided in appendix
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A for reference. Except for “Section A”, all the questions in “Section B” required respondents

to rate the various factors on a rating scale.

5.3.8 RATING SCALES

Various rating scales have been adopted in the general field of construction industry for
questionnaire design. These scales range from a 5- point Likert scale to a 11-point Likert scale.
Due to its pithy nature and brevity, the 5-point Likert scale has mostly been adopted to
encourage high response rate (Chan et al., 2016; Osei-Kyei and Chan, 2015). According to
Chan et al. (2016), because of the tight schedules of professionals in the construction industry,
a 5-point rating scale ensures rapid responses since there are fewer rating scores for experts to
go through before choosing their responses. Similarly, Pitt et al. (2009) stated that lengthy
rating scale such as 7-point Likert scale and 11-point scale could result in low-response rate.
Though acquiescence bias is common with a 5-point Likert scale, it is worth noting that the
quality of the responses from a 5-point Likert scale is not compromised (Revilla et al., 2014).
Tables 5.2 and 5.3 show the rating scales that were adopted for the various sections of the
questionnaire for the international and Ghanaian surveys, respectively.

Table 5. 2: Rating Scales for An International Survey

Rating Score Critical Success Criteria and Barriers
Success Factors

1 Not important Strongly disagree

2 Less important Disagree

3 Neutral Neutral

4 Important Agree

5 Very important Strongly agree

Table 5. 3: Rating Scales for Questionnaire Survey in Ghana

Rating Score Critical Success Criteria Barriers Risks Occurrence
and Success Factors and Severity of

Impact

1 Not important Strongly disagree Very low

2 Less important Disagree Low

3 Neutral Neutral Medium

4 Important Agree High

5 Very important Strongly agree Very High

94



Chapter 5: Research Methodology

5.3.9 PILOT STUDIES

Piloting of the questionnaire was conducted. Essentially, questionnaire pretesting helped to
refine its content for clarity and brevity before the actual survey. Part of the questionnaire was
pre-tested to refine its content for clarity and brevity before the actual survey. Though a pilot
study does not guarantee success in the final survey, it does increase the likelihood of success
(Van Teijling and Hundley, 2001). It could mitigate the risk of low response rate. Therefore,
the essence of this pilot is to solicit the opinions of the experts on the appropriateness of
questionnaire vis-a-vis the lucidity of definitions and questions, wording of the questions,
relevance or suitability of factors, structure and length of the questionnaire (Oyedele, 2010).
The questionnaire was sent out to experts in the industry and academia. Eight experts (using
respondents’ publication profile and through social referral networks) were selected from the
academia and industry; the questionnaires were then emailed to these selected experts. Four

experts participated in the pilot survey.

The suggestions from the experts helped to improve the structure of the questionnaire. For
instance, per the constructive comments of experts, some of the wordings of the questionnaires
were reworded for clarity while other factors added for comprehensiveness. For example, on
the question concerning CSC, one of the experts (a professor) suggested the addition of
“waiting time of applicants before being allocated a housing unit”. After the pilot studies, an
international survey on the questionnaire was conducted to solicit expert opinion on the
importance of some of the criteria and factors (i.e. CSC, critical barriers and CSFs). The
international survey further helped in strengthening the clarity of the questionnaire before the

main survey in the Ghanaian housing market.
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5.3.10 POPULATION AND SAMPLING TECHNIQUES

For this study, the population of housing experts in the formal sector of the Ghanaian housing
market. They include registered members of GREDA, members of the Ghana Institution of
Surveyors (GhIS) who are employees of housing supplying institutions, researchers (housing
lecturers in some of the public universities), public and private consortia such as Architectural
Engineering and Service Limited (AESL). Employees at Public Works Department (PWD) and
Ministries of Works and Housing, Tema Development Corporation (TDC), SSNIT, State
Housing Corporation (SHC) were also included as part of the survey population. Not all
housing developers or experts are registered with GREDA.. As such, it was a herculean task to
clearly define the sample frame. Therefore, a random sampling technique could not be
employed for the selection of respondents. However, a non-probability sampling could be used
to select representative sample in this situation (Chan et al., 2016). Thus, non-probability
sampling techniques — purposive and snowball — were deployed in this study. The respondents
were selected based on purpose of the study and the willingness of respondents to participate
in the survey. The purposive sampling technique enables the selection of respondents based on
their expertise for achieving the purpose of the study. With snowball sampling, respondents

were identified through referral or social networks.

5.4 DATA ANALYSIS TECHNIQUES
Various statistical analysis techniques were utilized for analyzing the garnered data. These

techniques are described in subsequent subsections.

5.4.1 MEAN SCORE RANKING TECHNIQUE
Mean score ranking is mostly used to rank the criticality or importance of a set of factors on a

Likert scale (Chan & Adabre, 2019). In this study, mean scores were used to rank the
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criticalities of the CSC, CRFs, barriers and CSFs of the responses from professionals in the

Ghanaian housing market. The following formula was used to calculate the mean score:

Where n= the total number of respondents; a;;= the importance/criticality of the factor i rated

by the respondent j; and B; = the mean score of the importance/criticality of the factor i, which

could take any of the scores on the 5-point Likert scale from one to five.

5.4.2 CRONBACH’S ALPHA RELIABILITY TEST

Since various factors such as CSC, CRFs, critical barriers and CSFs have been put into scales,
it is important to test the exhaustiveness, stability and reliability of each scale. The Cronbach’s
Alpha coefficient (o) provides such measure whether in repeated administration of the survey
instrument, the factors will be reliable. Thus, the Cronbach’s Alpha measures the reliability by
determining the internal consistency of the factors. Against this backdrop, the Cronbach’s
Alphas for the various scales of the CSC, CRFs, critical barriers and CSFs for SAH were
determined using the Statistical Package for Social Science (SPSS). The Cronbach’s Alpha

coefficient value can also be determined mathematically using eqgn. (5.2)

_ kr
T 1+K-DT

Ol o o e eqn. (5.2)

Where k = the number of scale items; = the average correlation among the scale items. The

value of 7 is the product of the average variance and covariance of the scale items.

5.4.3 FACTOR ANALYSIS

Factor analysis is a useful statistical tool for investigating the relationship among variables or
for establishing patterns in a scale (Field, 2009). With factor analysis, concepts that are not
easily measured directly can be investigated. This is achieved through the grouping of variables

into few interpretable underlying factors. It is mostly used in construction management due to
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its relevance in reducing large number of variables into smaller sets of easily and adequately

manageable sets of principal factors (Chan and Adabre, 2019). Though there are different

forms of factor analysis, Principal Component Factor Analysis (PCFA) is the appropriate

option for this study. With the PCFA, data on CSC, critical barriers and CSFs from the

international surveys were categorized into underlying groupings. Categorization of the

variables into factors requires four steps (Chan et al., 2004, p. 192):

1. Establishing the relevant factors (CSC, critical barriers and CSFs) in sustainability
attainment in affordable housing

2. Computing the correlation matrix for the factors

3. Extracting and rotating every factor; and

4. Interpreting and naming the principal factors as underlying constructs

Before conducting the factor analysis, two basic tests — Bartlett’s test of sphericity and Kaiser-

Meyer-Olkin (KMQ) test — must be conducted to determine the suitability of the data. The

adequacy of a sample for factor analysis is measured by the KMO while the Bartlett’s test of

sphericity determines whether the population correlation matrix is an identity matrix or not.

For suitability of the data for factor analysis, the Bartlett’s test of sphericity should be

significant (p-value < 0.05) and KMO index should be above 0.5 (Kaiser, 1974; Field, 2009).

After preliminary examination of the suitability of the data, the main tasks in factor analysis
include factor extraction and rotation. Factor solutions were obtained through factor
extractions. The first factor solution explains the largest variance with the remaining variance
distributed among other factor solutions. After which, the factors were rotated. Rotation of the
factors simplifies the structure of the factors for interpretability. Though different rotations are
available, varimax rotation was adopted because this form of rotation is developed as an

incremental improvement upon prior algorithms: quartimax and equamax (Osborne, 2015). To
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limit the number of factors to manageable factor solution, the eigenvalue is mostly used as the
limitation criterion. Eigenvalue for a given factor measures the variance in all the variables
which is accounted for by the factor. It is obtained as the sum of the squared factor loadings of
the factors (Field, 2009). Based on previous studies (Chan & Adabre, 2019; Adabre & Chan,

2019), only factors with eigenvalues higher than one will be retained.

5.4.4 FUZZY SYNTHETIC EVALUATION (FSE) FOR AN ASSESSING MODEL

Decision-makers and practitioners often encounter challenges in assessing the sustainability of
projects (Haider et al., 2018). After the selection of CSC, appraising the non-quantifiable CSC
has always been a problem in establishing a sustainability assessment model for a project.
Benchmarks from CSC defined on linguistic scale as ‘not important’, ‘less important’,
‘neutral’, ‘important’ and ‘very important’ aid respondents to qualitatively assess the
criticalities of the CSC. However, Haider et al. (2018) indicated that such benchmarks may
contain inherent uncertainties as a result of vague non-mathematical claims and subjectivity in
experts’ opinion. Besides, multi-criteria decision making (decision making on qualitative data
with many CSC and many decision-makers) are prone to uncertainties and are often arduous

to be assessed.

Therefore, Zadeh (1965) developed the fuzzy synthetic evaluation (FSE) technique as a robust
tool for handling such uncertainties (i.e. data limitations and linguistic scale for CSC that are
prone to subjectivity). The FSE is a modelling technique for quantifying multi-attributes and
multi-variates (Osei-Kyei & Chan, 2017). It is appropriate for aggregating scores of CSC
towards developing an overall sustainability index. Therefore, by converting respondents’
subjective opinions into mathematical indices, FSE provides an objective and quantitative

assessing model for sustainable affordable housing projects. The FSE has been applied in
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studies of different fields for developing sustainability assessment model for small-size urban
neighbourhood (Haider et al., 2018); mathematical models of project success for public-private
partnership (Osei-Kyei & Chan, 2017) and project risk assessment model in construction

projects (Tah & Carr, 2000).

Fuzzy Synthetic Evaluation Procedure

In this study, FSE was utilized to develop a sustainability assessment model for affordable
housing (detailed in Chapter 8) and for modelling the impact of risks on sustainable affordable
housing (also detailed in Chapter 8). The step-by-step guidelines for developing the model

using FSE technique include the following (Osei-Kyei & Chan, 2017):

FSE Procedure for Sustainability Assessment Model

Stage 1: First, a set of fundamental assessment CSC (hereafter referred to as indicators, 1) is
developed. 1 ={l1, I2, I3... In}; where n represents the number of indicators

Stage 2: Then, labels for the set of grade alternatives are established as L = {L1, L2, Ls... Ln}.
For this study, the 5-point Likert scale is the set of grade alternatives. Therefore, L1 = not

important, L2 = less important, Ls = neutral, L4 = important, Ls = very important

Stage 3: Afterwards, the weighting for each indicator is established. The weighting (W) could

be determined from the survey results using egn. (5.3).

Wi = ,iw—l , 0< Wi < 1, and Z{'(=1 Wi R P eqn. (53)

i=1™Mi
Where W; = weighting; M; = mean score of an indicator; K= number of indicators within a

criterion; Y, W; = summation of weightings
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Stage 4: Furthermore, a fuzzy evaluation matrix for each grouping is established. This matrix

is expressed as R; = (r;;) m x n, Where 7;; is the degree to which alternative L; satisfies the

criterion Cj

Stage 5: Moreover, the final FSE results for the evaluation are determined through the

weighting vector and the fuzzy evaluation matrix as expressed in egn. (5.4):

Where D is the final FSE evaluation matrix; and “ °” is the fuzzy composition operator.

Stage 6: Finally, the FSE evaluation matrix is normalized to develop the sustainability
assessment index (SAI) by using eqgn. (5.5):

SAL = Yy D X L it eqn. (5.5)

5.45FUZZY SYNTHETIC EVALUATION (FSE) FOR ESTABLISHING CRFS

According to Zhao et al. (2016), risk assessment using the fuzzy synthetic evaluation requires

three main elements, namely,

(1) A set of fundamental factors / risk attributes R = {R1, Rz, R3... Rn}; where n represents
the number of risk factors or attributes

(2) A set of grade alternatives G = {G1, Gz, Gs... Gn}. For this study, the 5-point Likert scale
is the set of grade alternatives. Therefore, Gi1 = very low, G2 = low, Gz = medium, G4 =
high, Gs = very high

(3) A fuzzy evaluation matrix for each set of risk attribute groupings. This matrix is expressed

as R; = (i) mxn, where 7;; is the degree to which alternative G;satisfies the criterion R;

After establishing these three basic elements, three systematic steps are required for assessing

the risks at the individual level (level 1 which is achieved in step 1), group level (level 2 which
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is achieved in step 2) and overall risk level (level 3 which is achieved in step 3). These steps

include:

(1) Calculating the likelihood of occurrence (LO), severity of impact (S1) and magnitude of
impact (M) of risk factors

(2) Calculating the likelihood of occurrence (LO), severity of impact (SI) and magnitude of
impact (M) of various categories of risk factors

(3) Calculating the likelihood of occurrence (LO), severity of impact (S1) and magnitude of

impact (MI) of all the categories of risk factors

Step 1. Estimating the LO, SI and M1 of Risk Factors (Level 1)

To assess the likelihood of occurrence, severity of impact and magnitude of impact (M1) of the
various risk factors, respondents were asked to rate the various set of risk factors using a 5-
point Likert scale. Therefore, the set of grade alternative for both the likelihood of occurrence
and severity of impact of the risk factors includes the various elements of the scale such as G

= very low, G2 = low, Gs = medium, G4 = high, Gs = very high.

These responses can be expressed as membership functions regarding the LO in the following

equation forms

o _LOi L0 105

L0, +L02+ LO; +L04 LOs
verylow low medium high very high

Rioy =

Lo, LO, LO; LO, LOs
Ruon ==+ +35+ 75
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Similarly, the responses on the severity of risk impact could be expressed in the membership

function as follows:

S, S, Sle
R = —_— R—— cee J—
(SD1 G, + G, Ge

SL SI, Sk, Sl Sl
+ + —+—+ .
verylow low medium high = very high

Rispr =

si, SI, SI, SI, SIs
fem =T+ 3+ 2%

In FSE, the “+” denotes a notation and not an addition (Ameyaw & Chan, 2015). Thus, the
equation for the membership functions for both the likelihood of risk occurrence and the
severity of impact of the risk factors can also be expressed as (LO,, LO,, LO4, LO,, LOs) and
(S1y, SI,, S13, S1,, Slg), respectively.

After determining the membership functions, both the LO and the SI can be calculated using

the following equations as stated in Zhao et al. (2016) and Osei-Kyei. & Chan (2017).

5
LOi = E . 1(Gi X R(LO)l ) ..................................................................... eqn. (56)
i=

5
Sli = E ' 1(Gi X R(Sl)l) .................................................................... eqn. (57)
i=

The criticality of each risk variable is calculated as a square root of a product of the likelihood

of risk occurrence (LO) and the severity of risk impact (SI) as shown in egn. (5.8).

MIi=/ LO;j X SLi o eqn. (5.8)
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Step 2. Estimating the LO, SI and M1 of Each Risk Category (Level 2)
The LO and Sl of each category of risk factors are estimated by first determining the weightings

of the various risk factors in the category. This is achieved by using eqn. (5.9) and egn. (5.10):

LOj

Wine = ——i
LOi Z?:]_ LO1

LO<Wioi<liand Y Wigi = Lo, eqn. (5.9)

Sk;

Wy =
SIi Z?:l SII

y 0 < WSIi < 1, aﬂd Z?:l WSIi = e e, eqn. (510)

Where W, ,; = weighting of the likelihood of occurrence of a risk factor i; Ws; = weighting
of the severity of impact of a risk factor i; > W;,; = summation of all weightings of the risk
factors under the category (level 2) concerning likelihood of occurrence; > Ws;; = summation
of all weightings of the risk factors under the category (level 2) concerning severity of impact
and n is the number of risk factors within a category.

The LO and SI of each category of risk factors are obtained by using the weighting vector

and the fuzzy evaluation matrix which can be expressed as

D = R e eqn. (5.11)
Where W; represents the weighting of all risk factors within a category and Ri is the fuzzy

evaluation matrix.

Given that X;;,, IS the element of the fuzzy matrix which is one of the weighting
elements of risk factors, then the fuzzy evaluation matrix can be obtained by using the

weighting function set of a category of risk factors as follows:
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MF 1017 X1L01 X2r01 X3Lo1  Xaro1  Xspo1]
MF 1, XiLoz X202z XzLoz Xaroz Xsroz
MF o3 X103 X2r03 X303 Xaros XsvLos
Ruoyi =|MFyio4 = X1104  X2p04 X3Loa Xaros XsLos
MF o5 Xiros Xzros XsLos Xaros XsLos
[ MF o (X1iton X2ton X3ron Xsron Xspond

X101 X201 X3L01 Xaro1  XsLoi]
XiLoz Xoroz XzLoz Xaroz Xsro2
XiLo3 X203 X3Lo3z XsaLoz XsLos
Droi = (Wi1, Wiz,..., Win) X | X104 X204 X3Losa Xaros Xsro4

Xiros X205 Xsros Xaros XsLos

—XlLOn XZLOn X3L0n X4L0n XSLOn—
Therefore, the membership functions of LO and Sl of a particular category of risk factors, C,

are calculated as follows:

Using the estimated membership function of LO and SI from eqgn. (5.12) and egn. (5.13) for a
category of risk factors, C, the LO, SI and magnitude of impact (MI) of the category can be

estimated using egn. (5.14), eqn. (5.15) and egn. (5.16), respectively.

5
LOc = 20/ (GiXDLOg) coveesieomiiieiiieit e eqn. (5.14)

5
Slc = D1, (G X DgIe )evieiiiiiiiiiit it eqn. (5.15)

Mlc =1/ LOc X Sl it e e eqn. (5.16)

Step 3. Estimation of the Overall LO, SI and Ml of All Risk Category (Level 3)
The overall LO, Sl and M1 of all the risk factors are calculated by first determining the weights

of each category of risk factors. This is obtained by dividing the LO. and the SI. by the
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summation of LO and Sl of all the categories of risk factors, respectively. Given that there are

k number of categories of risk factors, the estimation could be expressed mathematically as

follows:
LO¢

WLOC = m y O < WLOC < 1, and Zg:l WLOC = L e, eqn. (517)
SI¢

WSIC = m y O< WSIC < 1, and Z?:l WSIC = 1eqn (518)

Then, using the estimated Wy o. and Wg,. , the overall membership functions of LO and SI,

respectively, represented as D; goverann @8N0 Dgoveran @€ calculated as follows:

k
Dy ooverall = Z U T B — eqn. (5.19)
C_

k
DSIoveral = z (WSIC X R(SI)C) ......................................................... eqn. (520)
c=

Using the grade point alternatives, G;, with the Dy g veran @10 Dgjoveran OBtained from eqn.
(5.19) and eqgn. (5.20), the overall likelihood of risk occurrence (LOgyyeran); OVerall
severity of risk impact (SI,y.ran) @and overall magnitude of risks impact (Mloveran) could

be estimated as follows:

5
LOoveran = Zi:l(Gi X DLOoverall) ......................................................... eqn. (521)
5
Sloverall = 2y 1 (Gi X DSloyeral )esveevveesressesnieaiiaitaitaiiis i, eqn. (5.22)
Mioverall = \/  LOgyerall X Sloverall «+«eesessrsrnnnneeeeaaaaaeeeeeerimeeeeeeeeeannnn. eqn. (5.23)
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5.4.6 PARTIAL LEAST SQUARE STRUCTURAL EQUATION MODELLING

To determine the impact of one or more independent variables on a dependent variable, the
traditional multiple regression analysis (MRA) could be used. However, in a situation where
the dependent variables are more than one, the MRA is not applicable. Besides, MRA is not
appropriate for simultaneously examining the relationships among independent variables on
one hand and the relationships between independent variables and dependent variables on the
other hand. Moreover, MRA does not offer validation or reliability test for assessing latent
variables (Aibinu et al., 2010). In this study, the dependent variables (CSC of SAH) are more
than one. Hence, a more robust multivariate method known as structural equation model (SEM)
is espoused in this study. SEM allows a concurrent evaluation of a set of relationships among
constructs of critical barriers or CSFs (independent constructs) on one hand and relationships
between one or more constructs of barriers and the sustainable housing construct (CSC,

dependent construct), on the other hand.

Prior to using SEM, it is essential to specify two main variables, namely, latent variables and
observable variables. Latent variables are variables that are not directly measured but are
inferred or measured indirectly from observable variables. However, observable variables can
be measured directly. Relating these two types of variables to this study, sustainable housing
is a latent variable that can be inferred from the set of CSC (i.e. energy efficiency, rent charges,
water efficiency etc.). These set of CSC are referred to as observable variables (henceforth
referred to as indicators). Similarly, various groups of the critical barriers and CSFs are all
latent variables while the underlying variables in each group are observable variables (hereafter

referred to as indicators / items of barriers or success factors).
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Generally, SEM involves two forms of equation models: the measurement model and the
structural model. The measurement model shows the relationship between a construct and its
indicators. For instance, a relationship between sustainable housing and its indicators or a
category of barrier or success factor and its indicators is a measurement model while a
relationship between constructs (i.e. ‘sustainable housing’ and ‘barriers’ or ‘success factor’) is
a structural model. SEM could be conducted using covariance-based SEM (CB-SEM) or

variance-based partial least square structural equation modelling (PLS-SEM).

The choice between CB-SEM and PLS-SEM depends on the sample size and the nature of the
data. A large sample size (about 200) that is normally distributed is required to accurately
assess model fitness in CB-SEM (Lee et al., 2011). However, the PLS-SEM is suitable for a
relatively small number of responses that are non-normally distributed. Due to these
characteristics of the PLS-SEM, it is widely employed in construction management and
sustainable development studies. For example, with a sample size of 43 professionals, Darko
et al. (2018) utilized the PLS-SEM to evaluate the relationships among promotion strategies,
barriers, drivers and the adoption of green building technologies in Ghana. Hence, smart-PLS
version 3.2.7 was adopted for this study, Results of the PLS-SEM are presented in Chapter 9

which is dedicated for data analysis.

5.4.7 IDENTIFICTION OF INTERNATIONAL SURVEY RESPONDENTS
These experts were selected based on two major criteria as used in previous studies (Ke et al.,

2011; Osei-Kyei and Chan, 2017).

1. Respondents who had broad research and / or industrial experience in affordable housing

were selected.
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2. Respondents who have in-depth knowledge on affordable housing projects were contacted
to participate in the survey.

Considering the selection criteria for experts, it is believed that these experts will offer insight

on the relevance of the CSC, critical barriers and CSFs for sustainable affordable housing

projects.

The t