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ABSTRACT

This review examines the critical risks, barriers, and success factors in achieving sustainable affordable housing
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led to the development of the sustainable affordable housing (SAH) critical success framework, providing a structured
approach to understanding and implementing critical factors for sustainable and affordable housing initiatives. The findings
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1. Introduction

India is rapidly urbanizing; it is estimated that 416
million new urban dwellers will be added by 2050, The
reason for this increase in population is the migration of
people from rural areas to urban areas; as a result, essential
services, living conditions and infrastructure have been neg-
atively affected® 3. As per the report of the “Ministry of
Housing and Urban Affairs (MoHUA)” at the end of the year,
2017 the total housing shortage was over 10 million, and
95% of this housing shortage was in Economically Weaker
Sections (EWS) and Lower-Income Group (LIG). The Indian
government plans to close this housing gap with its “Hous-
ing for All by 2022” mission, which focuses on building “12
million housing units” over the duration of the program’s
period (2015-2022) through a combined effect of slum re-
development and rehabilitation projects collaborating with
the non-government sector, direct government-led housing
delivery, government housing subsidies, and supporting the
benefits from construction[*®!. However, such a focus has a
number of consequences. Affordable housing development
has long been a pressing challenge for policymakers, develop-
ers, and communities around the world"!. Providing decent,
safe, and affordable shelter is crucial for ensuring equitable
access to adequate living conditions, which are fundamen-
tal to individual and community health and well-being[®].
However, the development of sustainable affordable hous-
ing faces a range of complex risks, barriers, and challenges
that must be addressed to achieve long-term success and cre-
ate housing that is truly accessible and beneficial for alll.
These challenges include financing and funding constraints,
restrictive land use and zoning regulations, difficulties in
tenant selection and property management, the ongoing need
for maintenance and preservation, and the challenge of in-
tegrating affordable housing with access to essential social

services and community resources!!”). Overcoming these
barriers will require a comprehensive, multifaceted approach
that brings together various stakeholders and aligns hous-
ing policy with broader efforts to promote health equity and
community well-being .

India’s global commitment to achieving the global “Sus-
tainable Development Goals (SDGs)” recognizes that hous-
ing is an important factor in sustainable development across
all of the SDGs, and it is clearly described in Target 11 of
the SDGs!'?]. Access to essential services is facilitated by
good housing, which also encourages equitable growth and
the construction of a sustainable future, all of which have a
direct impact on the variables that contribute to or reduce the
consequences of climate change['3]. As a result, investing in
sustainable social housing will have a direct and significant
impact on the achievement of several SDG targets. Although
awareness of sustainable development is growing in India,
it has yet to become an important factor to be considered in
housing construction, which can be achieved by using alterna-
tive construction materials that are cost-effective and prevent
the environment from harmful emissions(!'*l. The legacy of
structural racism, discriminatory housing policies, and so-
cioeconomic inequities has led to significant disparities in
access to affordable, high-quality housing, with marginalized
communities bearing a disproportionate burden (!> 19 These
disparities have profound implications for individual and
community health, as housing is a key social determinant of
health. Substandard housing conditions, such as exposure to
environmental toxins, lack of safety and security, and limited
access to essential services, can contribute to a range of neg-

ative health outcomes, including increased risk of chronic

diseases, infectious diseases, and mental health issues[!7- 18],
The definition of affordable housing from different organiza-

tions are shown in Table 1.

Table 1. Definition of affordable housing.

Organization

Definition of Affordable Housing

Government OrganizationPradhan Mantri Awas Yojana (Ministry
of Housing and Urban Poverty Alleviation, Government of India)

* Size of DU for EWS: <30 sqm (Super Built-up area), for LIG: 30-60 sqm.
for MIG: 60-120 sqm

* Repayment of home loans in monthly installments not exceeding 30% to
40% of the monthly income of the buyer

Research Institute Making Urban Housing Work in India (RICS,
LEVVEL, CBRE)

* Provision of ‘adequate shelter’ on a sustained basis, ensuring security of
tenure within the means of the common urban household

+ Affordable housing is that provided to those whose needs are not met by
the open market
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Table 1. Cont.

Organization

Definition of Affordable Housing

Private SectorAffordable Housing - A Key Growth Driver in the
Real Estate Sector by KPMG

Defined in terms of three main parameters
» income level (independent variable)

« the size of dwelling unit (independent variable)
« affordability (dependent variable)

Source: Ministry of Housing and Urban Poverty Alleviation '),

Affordable housing is a critical issue, encompassing
a complex interplay of social, economic, and policy fac-
tors. It’s generally defined as housing that doesn’t cost more
than 30% of a household’s gross income[?]. Several factors
influence housing affordability. One key element is the avail-
ability of subsidies and financing options Another is the cost
of land, infrastructure, materials, and labor. Government reg-
ulations and policies also play a significant role, impacting
both the supply and demand sides of the housing market. For
example, zoning regulations can restrict the construction of
new housing units, driving up prices?! 2%

For this study, the problem statement emphasizes the
persistent shortage of affordable, sustainable housing due to
financial, policy, and technological constraints[>*2°!, This
shortage is driven by limited access to funding, high devel-
opment costs, restrictive zoning regulations, and insufficient
policy support for innovative construction methods 30341,
Moreover, the housing sector often struggles with balanc-
ing environmental sustainability with economic feasibility,
creating a gap in practical, scalable housing solutions that
address both affordability and sustainability >8], These in-
tertwined challenges necessitate a comprehensive approach
that incorporates policy reforms, technological innovation,
and stakeholder collaboration. The primary research gap
of the study is that limited studies integrate sustainability
criteria with affordability considerations in SAH.

2. Literature Review

2.1. Sustainable Affordable Housing

Sustainable affordable housing has become an increas-
ingly important topic in the construction industry due to the
growing demand for housing and the persistent deficit in
housing supply 3% 41, Achieving sustainability in affordable
housing projects involves a multifaceted approach that con-
siders various aspects, including design, construction, and

[41

operations '], Sustainable affordable housing can be defined

as housing that is designed, constructed, and operated in a
manner that minimizes its environmental impact, while also
ensuring that it is financially accessible to low-income and
moderate-income households. This concept encompasses
various elements, such as energy-efficient design, the use
of renewable materials, and the incorporation of renewable

42,431 The concept of sustainable afford-

energy sources!
able housing has its roots in the broader movements towards
sustainable development and environmental protection that
gained momentum in the late 20th century 4. As concerns
over the ecological impact of human activities grew, there
was an increasing recognition of the need to address the en-
vironmental and social implications of housing construction
and operations ] In the 1970s and 1980s, the energy crisis
and growing awareness of the environmental impact of build-
ings led to the development of early sustainable housing ini-
tiatives, focusing primarily on energy efficiency and renew-

[46,47] These early efforts paved the

able energy integration
way for the more comprehensive approaches to sustainable
affordable housing that emerged in the subsequent decades.
The 1990s saw the rise of green building certification sys-
tems, such as LEED and BREEAM, which helped to establish
standards and guidelines for sustainable construction prac-

48,491 These frameworks were increasingly applied

tices!
to affordable housing projects, highlighting the importance
of environmental performance alongside affordability. In
the 2000s and 2010s, the concept of sustainable affordable
housing expanded to encompass a broader range of consider-
ations, including social equity, community engagement, and
life-cycle cost analysis. Governments, non-profit organiza-
tions, and the private sector began to collaborate more closely
to develop innovative approaches to delivering high-quality,
environmentally responsible, and financially accessible hous-
ingl>%. Today, sustainable affordable housing is recognized
as a crucial strategy for addressing the intersecting challenges
of housing affordability, environmental sustainability, and

51,52

social inclusion®!-32!. The field continues to evolve, with

ongoing research, policy developments, and technological
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advancements driving the search for more effective and eq-

uitable solutions.

2.2. Critical Success Criteria for SAH

The existing literature highlights several critical suc-
cess criteria for sustainable affordable housing projects.
These criteria can be categorized into various domains, such
as environmental, social, technical and economic factors[*3],
One comprehensive study identified 21 critical success cri-
teria for sustainable affordable housing, including energy
efficiency, water conservation, waste management, afford-
ability, accessibility, and community engagement. Another
study used the Analytic Hierarchy Process to evaluate the
critical success factors for sustainable housing delivery in
Nigeria, identifying key factors such as government support,
stakeholder collaboration, and life-cycle considerations!'?.
These criteria encompass a range of important considerations,
from the environmental performance of the housing to the
social and economic factors that influence its accessibility
and long-term sustainability. The various aspects of sustain-
ability in housing are classified into four broad categories as

shown in Figure 1.

Economic

Sustainable

. Affordable Environm
Technical Housing
ental
(SAH)
Social

Figure 1. Different factors associated with achieving sustainable
affordable housing.

Source: 4,

2.3. Sustainability in the Housing Context

Guidelines are provided by the National Building Code
(NBC) 2016 for the construction of residential and com-
mercial buildings. It defines sustainable buildings as those

that meet performance requirements while causing the least

amount of disruption to the environment, thereby helping
to improve the functioning of “local, regional, and global
ecosystems” during the construction and life cycle of the
building. The concept of sustainability has also evolved to
broaden its scope. Sustainable development is defined as
the principle of meeting today’s needs without risking to-
morrow’s needs 1. It broadly includes three aspects: social,
economic, technical and environmental, but the importance
of each varies depending on the context*®). The four broad
categories of sustainability in the context of housing is further
elaborated in next section.

2.3.1. Economic Sustainability

Housing is related to economic sustainability both as a
commodity and as a habitat. Housing must be affordable to
the urban poor as a commodity®”). The cost of the dwelling
unit, as well as the cost of utilities, operation, and mainte-
nance, are important components in determining whether
the poor can afford to stay in their home. In this regard, the
procedures for allocating social housing units to the urban
poor are critical®®l. To avoid leaking out of the unit or a
lessened sense of ownership on the one hand, and low pay-
back rates on the other, a careful balance between providing
free accommodation and overburdening low-income citizens
must be found*]. As a habitat, affordable housing should
make it easier for residents to find work and earn a living in
the city. In this sense, factors such as location and land use

are important36],

2.3.2. Social Sustainability

Residents’ needs must be met when it comes to social
housing. Security of tenure is the first and most basic step
toward achieving long-term social housing sustainability,
as it allows the urban poor to gain access to short- and
medium-term personal development opportunities, as well
as infrastructure, services, and finance*%). The majority of
the urban poor live in squatter settlements with little or no
tenure security. The persistent threat of displacement re-
stricts economic progress and asset buildup[®'l. Residents
should be able to obtain a basket of essential commodi-
ties and services from their dwelling unit, such as fresh-
water, sanitation, waste disposal, education, and health

1021 The living unit itself should be able to accom-

facilities
modate all of the family’s essential activities[®*]. Buildings

that do not meet the basic needs of communities’ risk being
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abandoned by their intended users, resulting in a wasteful
depletion of material resources and the emergence of slum

settlements (%4,

2.3.3. Environmental Sustainability

The development of social housing should not threaten
the ability of younger generations to survive in urban sur-
roundings or threaten ecosystems by depleting natural re-

[65.66] ' The development of an affordable housing

sources
supply and urban growth should be done while keeping the
natural environment in mind!®”l. Environmental sustainabil-
ity has a cultural as well as a planning component. On the
supply side, architects and planners will define the building’s
embodied energy through material and design selections 48],
On the demand side, the end-user will play a critical role in
significantly reducing energy through lifestyle choices¢%l.
Choices like how they are operating and maintaining build-
ings, including water management and solid waste collection,
will be important components of long-term sustainability (7.
As a result, if we want to achieve long-term housing, both
supply and demand side components are important in social

housing programs.
2.3.4. Technical Sustainability

Sustainable affordable housing aims to provide environ-
mentally responsible and financially accessible homes. Key
principles include energy efficiency, water conservation, and
sustainable materials(’!). Energy efficiency involves mini-
mizing energy use through strategies like better insulation
and efficient appliances. Water conservation focuses on re-
ducing water usage through low-flow fixtures and rainwater
harvesting. Sustainable materials minimize environmental
impact through recycled content and responsible sourcing.
Affordable housing projects can integrate renewable energy
sources like solar power. Careful urban planning is crucial,
considering site selection and access to services. Commu-
nity development is enhanced through shared spaces and

economic opportunities.

2.4. Sustainable Affordable Housing is Core of
SDGs

Sustainable buildings can contribute to dealing with
climate change, reducing carbon emissions and pollution,

managing global resources, and improving energy perfor-

[72,73]

mance “How we fulfill the Paris climate objectives

will be determined by the infrastructure created in the next
five years,” Ms. Marchal said. “It’s a threat, but it’s also
a big opportunity for countries to jump to climate-ready in-
frastructure(74.” The building is sustainable when it plays a
role in all three aspects related to sustainable development:
economic sector, the environment, and benefits to society [>).
Now, as the world strives to accomplish determined goals
like the “Sustainable Development Goals (as outlined in
the global Agenda 2030) shown in Figure 2 and the Paris
Climate Agreement”, infrastructure is becoming more recog-
nized by different stakeholders and agencies. When it comes
to the economy, housing provides us with various benefits
like job creation during the construction and maintenance

phases [3% 331,

HOUSING IN THE 8 Emon
CONTEXT OF THE SDGs A/l' 8.3 Promotes job creation
([

3.1/2 Maternal mortality
Reduction

10.1/2 Inclusion of all , Employment

SUSTAINA
BLE
HOUSING

12 GOALS
22 INDICATORS

7.1 access to affordable, reliable
and modern energy serv

Figure 2. Housing in the context of the SDGs.

Source: Author.

Sustainable housing plays a key role in conserving nat-
ural resources and reducing the impact of climate change by
connecting communities to cities, providing education and
job training, and providing transportation and telecommuni-
cation services!’® 771, All of this helps to achieve national

economic goals while also protecting the environment.

3. Research Methods

The objectives of this research are to define SAH (Sus-
tainable Affordable Housing) and identify important factors
for achieving SAH, as well as to develop SAH Critical Suc-
cess Factors (CSFs) frameworks. To achieve these objec-
tives, there are two methods for reviewing and analyzing
documents, namely systematic review and bibliographic re-
view. A systematic literature review was conducted to iden-
tify critical success factors (CSFs) by drawing insights from

various disciplines, particularly within construction through
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PRISMA. These factors were refined through synthesis and
organized into clusters using content analysis. One of the
key advantages of a systematic narrative review lies in its
detailed content analysis, which helps in developing explana-
tory theoretical frameworks. Following this, a bibliometric
analysis was employed to validate and visually map the clus-
tered CSFs obtained from the literature review. Firstly, the
research protocol was developed for the study as shown in
Figure 3. In the second step of the study, relevant keywords
and a reliable database for document searches were identified
using VOSviewer software (version 1.6.19). This software
employs network visualization techniques to analyze key-
word occurrences and their link strengths. The top three key-
words, namely (“AFFORDABLE” AND “SUSTAINABLE”
AND “HOUSING”) were selected for querying the Web of
Science (WoS) Core Collection database on November 11,

[}
S
NS}
‘.lk

Objectives

Define SAH and important factors for achieving SAH Develop SAH Critical Success Factors (CSFs) frameworks

|

Search “AFFORDABLE™ AND “SUSTAINABLE” AND

216 WoS open access documents filtered from year 2014 to
“HOUSING” in WoS core collection database on 11/11/2024 3

h |
S
S

Systematic review (Excluding research's which didn’t focuson ~ Bibliometric analysis of 63 documents which align with CSFs.
SAH and it is not aligned with critical success factors— 123 Interconnection between CSFs, SAH CSFs networks
exclude) Bibliometric analysis through VOSviewer

i‘

SAH CSFs framework Exponential growth and research trends

Figure 3. Research protocol for the study.

Source: Author.

The search yielded 611 documents from the Web of
Science database. Then, results werw refined for the years
of publication 2014 to 2023 in the English language limited
to open access. A total of 186 articles were initially retrieved
and screened for relevance, with 63 articles identified as
directly relevant to our topic. Many of the initially identi-
fied publications didn’t focus on SAH and were not aligned
with critical success factors; therefore, they were excluded
from further consideration. Alongside the initial database
searches, extensive manual searches took place on the ref-
erence lists of significant articles. This approach ensured a
comprehensive review that encompassed not only SAH stud-

ies but also research on topics such as critical risks, critical

barriers and critical success factors. A detailed methodology
for the selection of 63 articles is shown in Figure 4. This
analysis focused on exploring the interconnections among
CSFs and the SAH CSF networks. The final list comprised
63 CSFs specific to SAH research, which were categorized
into two major databases: the first is the possible risks asso-
ciated with SAH, and the second is the various barriers that
create problems in achieving SAH.

In the fourth step, the frequency of the 63 identified
CSFs and their co-occurrence within the same documents
was calculated. This data was used to create a node ta-
ble and an interconnection matrix, both developed through
VOSviewer. This software, known for its open-access bib-
liometric analysis capabilities, facilitated the visualization
of relationships among the CSFs. Finally, in the fifth step,
the findings from the bibliometric and content analyses were
synthesized. This comprehensive analysis led to the devel-
opment of the Sustainable Affordable Housing (SAH) CSF
framework, providing a structured approach to understand-
ing and implementing critical factors for sustainable and

affordable housing initiatives.

Identification of Studies via WOS Database

]
S
= Records Identified through
§ WOS database searching
£~}
g (n=611)
E
Records excluded based on
articles not in English language
> and were review paper & eatly
access
¥ (n=131)
o Records screened based on
.E English language. year
§ (2014-2023)
A (n=445)
Records excluded: open access
> research taken for the study
(n=259)
A J
g Full text articles access for
z eligibili
® gibility
=] (n=186)
Records excluded: research
didn’tfocus on SAH and it is
> notaligned with critical success
factors
1 (n=123)
E Study included in
2 quantitative synthesis
o
£ (063)

Figure 4. PRISMA framework for identified research for system-
atic review.

Source: Author.
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4. Results and Analysis
4.1. Research Trends and Exponential Growth

The publication data over the last 10 years (i.e.,
2014-2023) demonstrates a significant and consistent growth
in the number of articles, reflecting an exponential trend.
Starting with just 7 articles in 2014, the number gradually
increased to 12 articles in both 2015 and 2016. A sharp rise
is observed from 2017 onward, with 22 articles published
in 2017 and 24 in 2018. Although there was a slight dip
in 2019 to 18 articles, the upward trend resumed with 26
articles in 2020, 32 in 2021, and 25 in 2022. The highest
growth occurred in 2023, with 38 articles published. This
growth pattern aligns strongly with an exponential growth
model, as evidenced by a high R? value of 0.9133 shown in
Figure 5, indicating a robust correlation and demonstrating
the accelerating interest in the field over the past decade.

The rapid expansion of global urbanization has inten-
sified the need for affordable housing, pushing researchers
to explore sustainable solutions!’8!. Additionally, the global
focus on achieving the United Nations’ Sustainable Devel-
opment Goals (SDGs), particularly Goal 11 on sustainable
cities and communities, has driven research interest!’?!. Tech-
nological advancements in sustainable construction meth-
ods, including innovative building materials, energy-efficient
designs, and smart construction technologies, have further
accelerated scholarly work and industry adoption in this
field3%32]. These factors collectively underscore the grow-
ing academic and practical interest in addressing the inter-
twined challenges of sustainability and affordability in hous-
ing development.

o Increasing global urbanization.
e Rising interest in sustainable development goals.

e Technological advancements in sustainable construction.

4.2. Co-Occurring Keywords of SAH

The analysis of co-occurring keywords was conducted
using the VOSviewer software, which employs a network
visualization method to map relationships between keywords.
The full counting method was applied to determine the type
of analysis, setting a minimum threshold of two occurrences
for a keyword. Out of a total of 323 keywords, 63 met this
threshold. For each of these 63 keywords, the total strength

of their co-occurrence links with other keywords was calcu-
lated to assess their interconnections within the dataset, as
shown in Figure 6.

Exponential growth

¥ = 8.889420.1757x
R2=0.9133

Number of Articles

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 5. Exponential growth of sustainable affordable housing.

the neterlands

frani@work
PR
energy@iciency i esment vietpam
indgme apargment
heih P:
s
xxxxx | ousing Ripep e
buigngs residential buildings housing choice ey et
casegeudy m 1 i affordable housing polc
o affo ousing Sty ordable Tousing pokcy
- impact
constyyctign materials
¥ halees NS p. 00
v sustainablei@evelopment
Suidng@materials ‘tainWousing profécs aitgria
Fo@ng design sysem nteguation Prefatficavion
satisfaction chipa.
stratbgies el
‘behgvior
COHS%{UDH palicy
bagiers
ks
perfoffhance
buidipe techndlogies adogtion

S vosviewer

Figure 6. Co-Occurrence keyword network visualization through
VOSviewer.

The analysis revealed that the keyword with the high-
est link strength was “affordable housing,” which had a link
strength of 108 and appeared 21 times. Following this, “sus-
tainable housing” emerged as the second most influential
keyword, with a link strength of 57 and an occurrence of
9 times. These findings highlight the central role of these
keywords in the research domain. Further analysis revealed
that the 63 keywords were grouped into six distinct clusters,
representing different thematic areas of research. The largest
cluster contained 14 items, while the smallest comprised 8
items. These clusters illustrate the diverse subfields and in-
terconnected topics within the broader context of affordable
and sustainable housing research. The network visualization
provided by VOSviewer not only mapped these relationships
but also emphasized the dominance and relevance of certain
keywords within the research landscape.
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4.3. Sustainable Affordable Housing (SAH)
Facets

The performance of affordable housing projects can be
assessed at three levels: housing conditions, neighborhood
characteristics, and location. This paper focuses specifically
on housing, emphasizing the subcategories of design, con-
struction, and operation of affordable housing types. By incor-
porating aspects of affordability, sustainability, and innovation,
the study identified various risks and barriers for SAH. Previ-
ous studies have highlighted various risk factors commonly

associated with construction projects!®3. Many of these risks

are general and can be observed across different countries
and project types. Key risk factors identified in the litera-
ture include fluctuations in foreign exchange rates, corruption,
political interference, high operational costs, and volatility
in inflation and interest rates!®* 831 Additionally, risks such
as construction time and cost overruns, poorly designed con-
tracts, inadequate supporting utilities or infrastructure, design
and construction deficiencies, and land expropriation pose
significant challenges in the construction industry. Possible
risks associated with SAH are shown in Table 2.

Critical Risk Factors (CRFs) & Citical Barriers to SAH

Table 2. Possible risks associated with SAH.

S. No. Risk Categories

Risk Factors

1 Financing-related risk

Fluctuations in exchange rate

Inflation rate volatility (price fluctuation of materials & labour &
sustainable technologies)

Changes in government financing strategies or project financing
Delays in payments by governments/clients

Litigations over claims payment

2 Political-related risk

Risk due to delays in project permit approval/delays in obtaining

construction permits or issuance of documents

Risk associated with opposition to large public-private housing
projects

Risk associated with land acquisition/land expropriations for housing
Risk due to policy instability/political opposition to public housing
projects

3 Procurement risk factors

Inadequate competition during project tendering

Corruption in project procurement
Errors and omissions in tender documents (i.e., inaccurate cost
estimation)

4 Design & construction-related risk factors

Construction time overruns

Construction cost overruns
Construction deficiencies/defects
Construction accidents and injuries

Source: 18694,

Despite the many benefits of sustainable affordable
housing, there are several risks and barriers that must be
addressed to ensure its widespread adoption and success.
One of the primary challenges is the higher upfront costs
associated with sustainable design and construction, which
can make these projects less financially viable for developers
and less accessible for low-income households. Additionally,
there may be a lack of awareness or understanding among
policymakers, developers, and the general public about the
long-term benefits of sustainable affordable housing, such as
reduced energy and water costs, improved health outcomes,

and enhanced community resilience.

The development of sustainable affordable housing
(SAH) faces several critical challenges stemming from fi-
nancial, policy-related, and technical issues. The implemen-
tation of energy-efficient designs, sustainable materials, and
green technologies often results in elevated initial project
costs, making investments less attractive to developers and

(95971 Existing policy frameworks frequently lack

financiers
adequate support mechanisms, such as housing subsidies,
streamlined permitting processes, and regulatory incentives.
Restrictive zoning laws and inconsistent government policies
further hinder large-scale SAH development 2345981,

Limited access to low-interest loans, reliance on tra-
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ditional project financing models, and the absence of tai-
lored financial instruments exacerbate the financial burden
on developers®® 1091 A shortage of skilled professionals in
sustainable construction practices, coupled with outdated
building codes and insufficient technological integration,
complicates project execution and reduces operational effi-
ciency[?% 191-1041 ' Addressing these barriers requires a multi-
faceted strategy that includes policy reforms to enhance sub-
sidy frameworks, development of innovative financing mod-
els, and fostering technical expertise through specialized

training programs.

e High upfront costs due to innovative materials.

e Policy limitations related to funding and incentives.

Suggested actionable strategies, including: policy re-
forms for subsidy enhancements and strengthening public-

private partnerships. Governments should increase subsidies
for sustainable housing projects by streamlining funding ap-
proval processes and offering tax incentives to developers
who adopt green building technologies. Implementing tiered
subsidies based on sustainability performance can further
encourage environmentally responsible practices[!%> 1001 Es-
tablishing collaborative frameworks between public author-
ities and private developers can mobilize resources, share
risks, and expedite project implementation. Various critical
barriers associated with sustainable affordable housing are
shown in Table 3. Successful models include joint ventures
and concession agreements that align public welfare goals

with private sector profitability ).

e Policy reforms for subsidy enhancements.

e Strengthening public-private partnerships.

Table 3. Various critical barriers associated with sustainable affordable housing (SAH).

S. No. Barrier Categories Barrier Factors

1 Cost-related barriers High interest rates

High cost of serviced land

Changes in government financing strategies or project financing

High upfront cost of materials and technologies for sustainable housing (both new
construction and retrofitting)

High inflation rate
2 Incentive-relatedbarriers

Lack of planning control on land development

Inadequate subsidies/public funding for sustainable technologies
High cost of sustainable building materials/technologies
Limited private partnership

3 Retrofitting-relatedbarriers

Inadequate policies or sustainability assessment tools (standards or guidelines) for

retrofitting housing facilities
Lack of routine maintenance/poor maintenance culture of public housing facilities
Limited access to sustainable technologies and materials for retrofitting

Source; 1071261,

4.4. Critical Success Factors (CSFs) for Achiev-
ing SAH

The success of sustainable affordable housing (SAH)
depends on several critical factors. These include strong po-
litical commitment and the formulation of effective housing
policies. Access to low-interest loans for developers and gov-
ernment provision of low-cost land play a crucial role. Incor-
porating environmentally friendly materials, ensuring good
project locations, and providing access to social amenities are
essential. Stable political and economic conditions, private
sector involvement, and incentives for sustainable designs

further enhance success. Additionally, adaptability in hous-

ing design, transparent allocation, proper maintenance, and
adherence to budgets and schedules contribute significantly.
Effective coordination among stakeholders and promoting
high-density development also support SAH goals.

The framework identifies three primary categories
of critical risks: design and construction-related risks,
financing-related risks, and political-related risks, along-
side procurement risk factors, as shown in Figure 7. These
risks converge to form critical barriers, further categorized
into cost-related barriers, retrofitting-related barriers, and
incentive-related barriers. To overcome these challenges, the

framework outlines three enabling CSF domains:

219



Journal of Environmental & Earth Sciences | Volume 07 | Issue 02 | February 2025

> Monitoring conditions / performance of completed houses
> Governments’ provision of housing subsidies to houscholds

> Adequate ace:

ility to social amenities
> Goad location for housing projects

Figure 7. Critical success factors framework.

Source: Author.

e Developers’ Enabling CSFs: These focus on improving
access to low-interest housing loans for developers and
ensuring the government supplies low-cost, developed
land, which facilitates cost-effective project execution.

e Household-Demand Enabling CSFs: This area empha-
sizes monitoring the conditions and performance of com-
pleted houses while encouraging governments to provide
housing subsidies, enhancing affordability for households.

e Mixed Land Use CSFs: These highlight the importance
of adequate accessibility to social amenities and select-
ing optimal locations for housing projects to ensure the
functionality and sustainability of developments.

5. Conclusions

In conclusion, this research emphasizes the crucial role
of identifying and implementing Critical Success Factors
(CSFs) for Sustainable Affordable Housing (SAH). The study
highlights three primary CSFs: Developers’ Enabling Fac-
tors, Household-Demand Enabling Factors, and Mixed Land
Use Factors. Together, these elements create a comprehen-
sive framework for fostering sustainable housing initiatives.
Developers benefit from policies such as the mandatory inclu-
sion of affordable units, access to low-interest loans, and gov-
ernment incentives, which help them incorporate sustainable
designs. Meanwhile, households gain through government-
provided subsidies and the assurance of quality housing via
consistent monitoring. Lastly, mixed land use ensures opti-

mal locations and accessibility to essential social amenities,
enhancing the livability and functionality of these housing
projects.

The conclusion emphasizes the need for future research
and policy development in sustainable affordable housing
(SAH). Key research directions include conducting longitu-
dinal studies to assess the long-term impacts of SAH policies
on housing affordability, sustainability, and community well-
being. Comparative studies are recommended to evaluate
regional and international implementations, offering insights
into best practices and scalable models. Policy recommen-
dations include introducing dynamic subsidy models that
adjust based on project sustainability performance, ensuring
that environmentally conscious projects receive prioritized
support. Zoning regulation reforms should encourage mixed-
use developments and higher housing density in urban areas,
optimizing land use and reducing sprawl. Additionally, inno-
vation incentives such as tax credits for developers adopting
eco-friendly technologies and grants for research in sustain-
able construction materials and methods are proposed to
stimulate industry growth and technological advancement.
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