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ABSTRACT

This study addresses the urgent need for sustainable housing in Nigeria, focusing
on the transformative potential of Circular Economy (CE) principles to address
interconnected challenges of decarbonization, human factors, and institutional
transformation. With a significant housing deficit and high carbon emissions from
the construction sector, the research emphasizes building with the end in mind
and embedding sustainability as a core value in housing practices. Employing a
mixed-methods approach, the study examines policy documents, models carbon
emissions, and surveys behavioural factors to understand barriers to sustainable
housing adoption. A comparative analysis of CE adoption strategies in Finland
and Germany underscores the diverse approaches adopted. This analysis presents
Nigeria with an opportunity to transform challenges into opportunities by formalizing
informal practices and developing tailored policies. The research also highlights the
need to deepen connections between homes and ecosystems, advocating for homes
that better reflect societal values and encourage harmony with nature. A critical
gap in Nigeria’s housing sector lies in the end-of-life phase. The study proposes
integrating “EoL wills” to manage material reuse and recycling, aligning with global
decarbonization goals and laying the foundation for a Circular Building Label in
Nigeria. This label would track residential emissions, incorporate decarbonization
strategies, and measure sustainable traits through psychometric tools, pushing the
boundaries of how sustainability is assessed. Timely with COP29’s focus on climate
justice, this research emphasizes the importance of cultivating sustainability traits
like nature reciprocity and delayed gratification, addressing behavioural barriers, and
integrating institutional reforms. By harmonizing decarbonization pathways, human
factors, and institutional dynamics, this paper provides actionable insights to advance
long-term sustainability in Nigeria’s housing sector. The findings shift the focus
from government-driven solutions to individual responsibility, catalyzing a bottom-
up roadmap for creating homes that embody personal values, promote societal
improvement, and harmonize with ecosystems. This research is applicable to other
nations in the Global South.
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INTRODUCTION

Nigeria faces a critical housing need opportunities exceeding 22 million
units, a challenge exacerbated by rapid urbanization, resource-intensive
construction practices, and foundational regulatory frameworks (Adedeji
et al., 2023). This growing demand for housing comes at significant
environmental costs, including high carbon emissions from the construction
sector, which is a key contributor to global warming. Addressing these
issues requires a multi-faceted approach that integrates decarbonization
pathways, human-centred strategies, and institutional transformation to
promote sustainable housing (Ogbonna et al., 2023). This paper presents
innovative solutions grounded in the principles of Circular Economy (CE) to
tackle these interrelated challenges in Nigeria’s housing sector.

The construction industry in Nigeria operates within a fragmented
regulatory framework, stemming from weak enforcement rather than an
absence of relevant laws. The Construction and COREN regulations provide
a foundational framework that presents opportunities to further integrate
explicit Circular Economy (CE) principles (Ayanrinde et al., 2023). Norms
and practices often prioritize short-term goals, rooted in systemic challenges
such as policy gaps, reactive governance, and cultural inertia (Suleman
et al., 2023). While Nigeria’s Circular Economy Roadmap (NCERM,
2024) is a recent development, countries like Finland and Germany have
made significant strides in CE integration through well-established policy
frameworks, including Finland CE roadmap 2016–2025, Germany CE
Acts 2012, alongside diverse pilot projects spanning the building lifecycle
(Ayanrinde et al., 2023). This comparative analysis underscores Nigeria’s
ongoing opportunities to formalize contributions from the informal sector
practices, such as material reuse and waste reduction and adopt income-
sensitive, adaptive policies that promote long-term sustainability while
cultivating traits such as delayed gratification will ultimately lead to long-
term thinking.

A key focus of this research is the impact of human factors on
advancing sustainable housing. Character flaws, identified as primal causes,
significantly hinder the adoption of green building practices (Figure 3).
With 53% of respondents exhibiting these traits, the findings highlight
the need to cultivate sustainability traits, or humane values. This novel
approach reorganizes barriers from existing studies into a causal tree
framework, categorizing them as immediate, contributory, underlying, root,
and primal causes. Consequently, this study posits that embedding humane
values into societal behaviours and institutional practices is essential for
promoting shared responsibility and aligning the construction sector with
global decarbonization pathways.

Additionally, this paper highlights the transformative potential of
decarbonization scenarios for residential buildings. Leveraging tools like
Power BI and the EDGE app, the research proposes science-based targets
that address both emissions reduction and climate resilience (Ayanrinde &
Mahachi, 2023).

This study aligns with global climate priorities, including the outcomes
of COP29, which emphasized the inequitable burden of climate risks on
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Global South nations (UNFCCC, 2024). Nigeria, despite its low historical
emissions, faces disproportionate climate impacts such as flooding in the
South and drought in the North (Ayanrinde & Mahachi, 2023; Burgess
et al., 2020). By addressing primal causes and fostering institutional
and societal transformations, this research aims to position Nigeria as
a grassroot forerunners in sustainable housing within the Global South.
By integrating decarbonization pathways, human factors, and institutional
dynamics, this paper proffers actionable recommendations for achieving
long-term sustainability. As illustrated in Figure 1, it posits that combining
behavioural and institutional reforms with innovative policies can fully
harness the potential of Circular Economy (CE), establishing a sustainable
housing framework that harmonizes environmental resilience with social
equity (Scott, 2005; UNEP, 2022).

Figure 1: Circular Building Label (CBL) Concept for sustainable housing in Nigeria (e-
BASED).

METHODS

This study employs a mixed-methods research design to explore innovative
pathways for sustainable housing in Nigeria, integrating qualitative and
quantitative approaches to address decarbonization, human factors, and
institutional transformation (Figure 2). The methodology aligns with the
principles of the Circular Economy (CE) and the need to contextualize
global best practices within Nigeria’s unique socio-economic and cultural
realities (Gomide et al., 2024). A qualitative review of policy documents
using LexiDesktop, including construction laws, regulations, and the Nigeria
Circular Economy Roadmap NCERM (2024), revealed key regulatory gaps
and opportunities for integrating Circular Economy (CE) principles. Building
upon the study conducted by Ayanrinde et al. (2023), this comparative
analysis of construction roadmaps from Nigeria, Finland, and Germany
provides insights into structured strategies that Nigeria can adopt to enhance
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its construction sector. To complement this, quantitative carbon emissions
modelling was conducted using Power BI and the EDGE app, focusing on
Scope 1–3 emissions across income levels and building types. These tools
facilitated the evaluation of emissions reduction scenarios aligned with two-
degree-compatible (2DC) pathways (Ayanrinde & Mahachi, 2023; Boehm
et al., 2021; Rogelj et al., 2018).

Tailored hybrid surveys with potential occupants’ provided deeper insights
by incorporating a branching questionnaire design with 11 context-specific
questions per respondent. This approach enhanced the relevance and
depth of responses, allowing for a nuanced understanding of behavioural
factors affecting green building adoption. With a maximum sum of 559
diverse answers to any question, including homeowners, renters, and
individuals from varied socioeconomic contexts, the study achieved sufficient
heterogeneity to reflect the complexities of housing behaviours in Nigeria
(Creswell & Poth, 2018). The responses also ensured data saturation,
capturing rich, meaningful data without additional responses significantly
altering thematic patterns (Guest et al., 2006).

Figure 2: Research methodology process.



28 Ayanrinde and Mahachi

Figure 3: Sustainability and socio-economic profiles of respondents.

Maxwell (2012) and UNEP (2022) underscore the pressing necessity
of systemic transformations that harmoniously integrate behavioral
modifications with institutional accountability. This is exemplified in
Figure 4, which presents causal branching diagrams illustrating the
interrelatedness of these opportunities. Notably, 80% of the barriers,
classified as primal causes, originate from 50% of identified character flaws
(human factors), underscoring the importance of prioritizing Humane values
in a diverse socio-cultural framework.

Figure 4: Primal cause branching for sustainable housing, Nigeria (Q5–Q10).
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The integration of findings across these methodological design revealed
actionable pathways for aligning informal sector practices with structured
regulatory frameworks. The study emphasized the importance of formalizing
informal sector contributions to CE, as expounded by (Zisopoulos et al.,
2023), address the fundamental causes of unsustainable housing and propose
innovative strategies for adaptive decarbonization. By applying Scott’s
institutional theory, the research assessed the regulative, normative, and
cultural-cognitive dimensions of Nigeria’s construction sector and compared
them with the structured frameworks in Finland and Germany (Hodgson,
2006; Scott, 2005). This approach highlighted the transformative potential
of behavioural and institutional shifts to drive sustainability. Ultimately,
the methodology provides an aligned, replicable perspective for addressing
the diverse and rich interconnections between human behaviour, policy
dynamics, and environmental sustainability, recommending a blueprint for
similar challenges across the Global South (Ebuy et al., 2023; Gliedt et al.,
2018; Rashed et al., 2023).

DISCUSSIONS

Comparative insights from Finland and Germany illustrate varying levels
of CE adoption. Finland exemplifies a holistic approach, emphasizing
corporate engagement, recycling, and remanufacturing to close material
loops. This structured application of CE integrates sustainability practices
at multiple construction stages, driven by strong industry participation and
action-oriented policies. Similarly, Germany focuses on resource efficiency
and closed-loop systems, aligning industrial processes with CE principles
through structured material management and value creation. Germany’s
CE Acts and Finland’s CE Roadmap 2016–2025 are examples of robust
frameworks that support mature CE ecosystems in both countries, as
demonstrated by the findings of Ayanrinde et al., (2023). In contrast,
Nigeria’s efforts remain developmental, centred on policy alignment, natural
resource management, and infrastructure enhancement. Although Nigeria’s
informal sector exhibits resourcefulness in material reuse, these practices are
uncoordinated and unsupported by policy (NCERM, 2024). The concept
map (Figure 5) highlights Nigeria’s emphasis on potential and support,
suggesting opportunities to formalize informal contributions and develop
explicit CE policies tailored to its context.

Therefore, this study highlights critical insights into sustainable housing
in Nigeria, emphasizing the interplay between decarbonization pathways,
human factors, and institutional transformation. According to Table 1
below, research on the lifecycle of residential housing reveals an
imbalanced focus, with the planning and design phase receiving the most
attention. Studies in this phase prioritize stakeholder awareness and policy
recommendations, often relying on theoretical frameworks rather than
practical implementation.While this emphasis is vital for integrating Circular
Economy (CE) principles, such as eco-design and lifecycle analysis, it
exposes a significant gap in applied research needed to drive sustainable
practices throughout the housing lifecycle. Conversely, the end-of-life (EoL)
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phase is notably underexplored, with limited studies addressing demolition
waste, deconstruction, and material reuse. The current practice of in-situ
reinforced concrete construction is unsustainable, necessitating a transition
towards reusable structural components and deconstruction methodologies
to minimize waste. This aligns with the 2DC decarbonization scenario for
buildings recommended by Ayanrinde and Mahachi (2023) for embodied
carbon. Consequently, the integration of end-of-life wills as a declaration
approach into construction practices is imperative to revolutionize material
reuse and recycling.

Figure 5: Circular economy roadmaps Leximancer analysis.

Table 1: Research distribution across phases of housing lifecycle in Nigeria.

Planning and
Design

Procurement Operation and
Maintenance

Materials and
Construction

End of Life

(Abisuga &
Okuntade,
2020)
(Ade-Ojo, 2022)
(Adenle et al.,
2021)
(Tammy et al.,
2017)
(Atanda &
Olukoya, 2019)
(Ebekozien &
Aigbavboa,
2022)
(Kwag et al.,
2019)

(Onubi et al.,
2020)
(Ekpo, 2019)
(Salami et al.,
2021)
(Atamewan,
2020)
(Atedhor, 2023)
(Kwag et al.,
2019)
(Okonta, 2023)
(Ezennia, 2022)
(Ekung et al.,
2022)

(Akanji et al.,
2023)
(Omoragbon
et al., 2023)
(Onubi et al.,
2020)
(Salami et al.,
2021)
(Tietie et al.,
2021)
(Atamewan,
2020)
(Ekpo, 2019)
(Aliu, 2023)
(Ekung et al.,
2022)

(Atedhor, 2023)
(Lin et al., 2015)
(Yetano Roche,
2023)
(Kwag et al.,
2019)
(Oladoja &
Ogunmakinde,
2021)
(Tammy et al.,
2017)
(Okonta, 2023)
(Afolabi et al.,
2019)

(Akanbi et al.,
2020)
(Aliu, 2023)
(Olawumi &
Chan, 2021)

Continued
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Table 1: Continued

Planning and
Design

Procurement Operation and
Maintenance

Materials and
Construction

End of Life

(Ebekozien et al.,
2022)
(Ochedi & Taki,
2022)
(Olawumi et al.,
2020)
(Suleman et al.,
2023)
(Okonta, 2023)
(Leo-Olagbaye
et al., 2023)
(Obianyo et al.,
2021)
(Olawumi &
Chan, 2021)
(Aliu, 2023)

The implications of these findings extend to Nigeria’s construction
sector and beyond, underscoring the need for holistic lifecycle research
and implementation. Enhancing research on underexplored phases like
EoL and operational efficiency can support the adoption of reusable
structural elements, closing material loops while reducing lifecycle costs.
Behavioural factors, including the cultural inertia for excuses identified in
causal branching diagrams (Figure 4), emphasize the need for cultivating
sustainability traits (Figure 6), to address systemic barriers. Institutional
reformsmust align informal practices with structured regulatory frameworks,
Promoting collaborative governance and public-private partnerships to
operationalize CE principles in Nigeria.

Figure 6: Sustainability traits concept.
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CONCLUSION

This study provides actionable recommendations for advancing sustainable
housing in Nigeria by addressing decarbonization, human factors, and
institutional transformation. To close gaps in the construction sector and
align with Circular Economy (CE) principles, the following strategies are
proposed:

1. Formalize informal sector: Introduce structured policies mandating
the reporting of building carbon emissions and offering incentives for
compliance. These measures can replicate Finland’s success in enhancing
material efficiency and ensuring accountability within the construction
sector.

2. Integrate EoL wills: Adopt structured end-of-life (EoL) management
practices to ensure efficient material reuse and recycling. By prioritizing
deconstruction and resource recovery, this approach minimizes waste
and lifecycle costs while maximizing sustainability.

3. Leverage psychometric tools: Employ a psychometric display model to
assess occupants’ attitudes toward sustainable housing. Categorizing
tendencies as “central,” “left,” or “right,” this tool measures traits such
as care for Self, People, and Nature. These insights enable tailored public
engagement strategies to develop behavioural shifts toward sustainable
practices.

By combining these recommendations with insights from Finland and
Germany, Nigeria can address systemic barriers and position itself as
a grassroots leader in sustainable housing. These strategies propose a
circular building label concept (CBL) that aims to strike a balance between
environmental resilience and social equity, thereby ensuring a transformative
and inclusive future.
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