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Thilisi Declaration, the 1990 Talloires Declaration, and the 2005 UN
Decade of Education for Sustainable Development. Despite these
initiatives, many campuses remain far from being sustainable, as
challenges of global warming and climate change persist. Various studies
have developed sustainability indicators tailored to international and
regional contexts to assess institutional performance. This paper seeks to
establish a preliminary set of sustainability performance indicators (PIs)
specific to Nigerian HEIs. Using a systematic desk research approach,
existing sustainability assessment tools (SATs) were reviewed, resulting
in the selection of 12 SATs encompassing 320 indicators. From these, 43
indicators relevant to the Nigerian context were identified. Also, "sewage
disposal" was included as a critical local factor, bringing the total to 44
preliminary PIs. The findings demonstrate that contextual factors,
including purpose, developmental stage, institutional background, and
focus, significantly shape PIs. Nigerian HEIs are in the preliminary
stages of sustainability application, hence the contextualised indicators
proposed in this study aim to strengthen localised sustainability actions.
Understanding the current phase of sustainability development and
strategically applying these indicators can enhance the capacity of
Nigeria's HEIS, particularly in the context of early adopters such as those
in Nigeria.
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1. INTRODUCTION

Sustainable development (SD) has become a dominant paradigm across policy and research agendas at
global, national, and municipal scales (Schoenaker et al., 2015). Within this landscape, higher education
institutions (HEIs) hold a contested yet vital role, serving not only as producers of knowledge but also as
institutional exemplars expected to model sustainability in practice. Their evolving contribution to national
development is well noted (Gunasekara, 2006), and their expanding sustainability commitments are widely
documented (Lozano et al., 2013, 2015). HEIs bear a dual mandate: to equip future generations with
sustainability competencies while also operating sustainably. Through teaching, research, and
collaborations, universities shape ethical frameworks, influence policy discourse, and co-produce
innovations that advance broader sustainability transitions (Dyer & Dyer, 2017; Leal Filho et al., 2020;
Sady et al., 2019). By embedding sustainability across core functions, HEIs can catalyse change at multiple
societal levels.

Global momentum to embed SD in education gained traction following the United Nations Educational,
Scientific, and Cultural Organisation's (UNESCO) 1997 call for the systemic integration of sustainability
into curricula (UNESCO, 1997). The UNESCO initiative was later reinforced by other initiatives such as
Education for Environment, Population, and Sustainable Development, which promoted environmental
integrity and social equity through education (Tan et al., 2014). The rise of a sustainable campus reflects
this institutional shift, with universities increasingly cast as microcosms of sustainable urbanism. Scholars
argue that HEIs must fully leverage their teaching, research, and operational capacities to advance
sustainability, serving as strategic nodes for broader societal change (Caeiro et al., 2020; Mora et al., 2020;
Shawe et al., 2019). Yet this aspirational role stands in stark contrast to material realities because HEIs
operate as energy-intensive, high-consumption entities whose footprints often mirror those of cities
functioning as agents of carbonisation and drivers of climate change (Roos et al., 2020; Ryan-Fogarty et
al., 2016). From a mitigation framework perspective, low-carbon city (LCC) approaches are a prevalent
methodology for tackling climate change in urban areas and HEIs (Azhar et al., 2025). They also participate
in unsustainable production, consumption, and construction patterns, with construction activities identified
as significant sources of air, water, and noise pollution (Halmi & Ismail, 2017). Although many HEIs are
revising curricula, governance, and operations to align with SD principles, scholars caution that current
practices remain largely unsustainable without deeper systemic reform (Beynaghi et al., 2016; Salvia et al.,
2020; Yarime & Tanaka, 2012).

Nowhere is this tension more acute than in the Global South, where rapid HEI expansion outpaces the
capacity for sustainability. In Nigeria, the higher education sector has grown explosively, from 284
institutions in 2019, as reported by the National University Commission (NUC) (NUC, 2019), to 307 by
2023, comprising 72 federal, 67 state, and 168 private universities (NUC, 2023), amidst inadequate
infrastructure, unplanned urbanisation, and mounting environmental stress. With a projected population of
237.5 million by 2025 (UNFPA, 2025), Nigerian HEIs function as de facto "mini-cities" in a context where
economic growth and urbanisation are strongly correlated with rising CO- emissions (Mohd Zulkifli et al.,
2021). While urban planning offers a potential pathway for aligning development with ecological systems,
Yuting et al. (2024) note that implementation remains limited. Recognising these pressures, the Association
of African Universities (AAU) issued the 2009 Abuja Declaration, urging institutions to review curricula,
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policies, and operations and to implement comprehensive sustainability assessments (AAU, 2009). Yet
over a decade later, empirical progress remains minimal.

Critically, Nigeria lacks context-sensitive frameworks to assess sustainability performance (SP). While
resources have flowed into institutional expansion, there is virtually no official reporting or scholarly
documentation of campus sustainability. To date, only Adenle et al. (2020) have proposed sustainability
indicators for HEIs in Nigeria. Still, it focuses exclusively on environmental metrics, neglecting the Triple
Bottom Line (TBL) framework that integrates social equity, economic viability, and environmental
stewardship. This omission reflects a broader pattern: dominant sustainability assessment tools (SATs)
originating in the Global North that prioritise technical, environmental data while marginalising social
justice, local knowledge, and the institutional realities of the Global South (Velasco et al., 2018).

This paper addresses this critical gap. Hence, we ask: What preliminary Pls are appropriate for assessing
HEIs in Nigeria, grounded in the four core institutional functions of academics, engagement, operations,
and governance, and also fully aligned with the TBL? The research objective, therefore, is to develop a
preliminary set of indicators for the assessment of HEIs in Nigeria, grounded in the four core institutional
functions of academics, engagement, operations, and governance, while also fully aligned with the TBL.
Through a systematic desk-based analysis of established SATs, we propose the first TBL-integrated
indicator set explicitly designed for Nigeria's early-stage sustainability context. Our contribution is
threefold: (1) a practical, adaptable framework for Nigeria's HEISs to initiate evidence-based sustainability
planning; (2) a transferable model for sub-Saharan institutions navigating similar developmental constraints
of rapid growth and limited resources; and (3) a challenge to the epistemic dominance of Northern
evaluative frameworks, informed by decoloniality, which prioritises local context, equity, and the
practicality of institutional implementation. While some indicators map clearly to single TBL pillars, for
example, electricity consumption, renewable energy adoption, and carbon emissions to the environmental
dimension, others, such as staff involved in sustainability research, publications related to sustainability,
and sustainability training for staff development, span social and economic dimensions, enabling flexible
yet coherent application.

The extant literature reviewed identified two significant research gaps related to this study. Dominant SATs
originating in the Global North prioritise technical, environmental data while marginalising social justice,
local knowledge, and the institutional realities of the Global South (Velasco et al., 2018). Also, Nigeria
specifically lacks context-sensitive SAT to assess HEIs' SP. Although Adenle et al. (2020) have proposed
sustainability indicators for HEIs in Nigeria, these indicators are still exclusively environmental metrics,
neglecting the Triple Bottom Line (TBL) framework that integrates social equity, economic viability, and
environmental stewardship. Hence, this study aims to fill this gap. Although designed for Nigeria, the
framework holds broader relevance for HEIs across the Global South facing analogous pressures of growth,
under-resourcing, and sustainability imperatives.

2. METHODOLOGY

Given the absence of nationally recognised sustainability assessment frameworks and empirical reporting
in Nigerian HEIs, this study employs a systematic desk-based review to develop contextually relevant PIs
for evaluating SP. While primary data collection would be ideal, the lack of institutional reporting and
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standardised metrics in Nigeria, as noted by Adenle et al. (2020), renders a secondary data approach both
necessary and methodologically justified. This approach synthesises globally validated SATs while
allowing for adaptation to Nigeria's unique infrastructural, social, and governance contexts.

The research follows a three-phase protocol designed to ensure systematic, transparent, and context-
sensitive indicator development. We commenced with a rigorous, systematic review of the literature to
identify peer-reviewed publications that critically assess or operationalise SATs in higher education
institutions. Second, functional, available online SATSs that address the four core activities of HEIs were
given focus. Third, based on these insights, indicators were selected across the four core activities of HEIs:
academic, engagement, operations, and governance, while ensuring adherence to the TBL principle,
encompassing social, economic, and environmental dimensions as articulated by Elkington (1998, 2004).
This threefold process provided a systematic and holistic approach to indicator development.

2.1 Selection of Sustainability Assessment Tools (SATSs)

To ensure rigour and reproducibility, we searched in June 2025, Scopus and Web of Science Core
Collections, applying the query below:

TITLE-ABS-KEY (sustainability OR "sustainable development™) AND ("higher education institution" OR
university OR campus) AND (assessment OR benchmarking OR reporting).

The study limited results to English-language, peer-reviewed articles published between 1993 and 2024 to
capture the evolution of SATs while maintaining a manageable scope. The initial search yielded 7,053
records, which were filtered using the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) structure designed to improve transparency and reduce selection bias.

Inclusion criteria required that studies: (1) focus explicitly on whole-institution HEIs; (2) the article
compares and analyses at least three SATs; and (3) discuss the four core HEI functions in an integrated
manner. Exclusion criteria removed studies centred on non-HEI contexts, those lacking TBL integration,
and works that discussed sustainability only at the departmental or programmatic level. After removing
duplicates and screening titles and abstracts, including full-text assessment, 32 articles met all criteria (see
Figure 1). These include comparative evaluations, conceptual frameworks, and empirical applications of
SATs across Global North and South contexts (e.g., De Filippo et al. (2019); Drahein et al. (2019); Sepasi
et al. (2018)), providing a balanced evidence base for indicator extraction. Notably, only one article
published in 2023 met the inclusion criteria, while none from 2024 were eligible.
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Fig. 1. Article filtering procedure using PRISMA
Source: Author

From these 32 articles (Table 1), we identified 76 distinct SATs for further analysis. Applying predefined
selection criteria (detailed in Appendix 1), and supported by a rigorous screening process presented in
Appendix II, we narrowed this to 12 widely referenced and contextually relevant tools, including STARS,
AASHE (2019), GASU, Lozano (2006) and AISHE, Roorda et al. (2009) as shown in Table 2; abbreviations
are explained in Appendix II. These tools were selected for their global reach, methodological transparency,
and documented application in diverse institutional settings.

Table 1. The 32 articles selected in ascending year
Perspective of the

Reference Number of SATs Reviewed Article
Shriberg (2002) 11 Global
Lozano (2006) 11 Global
Fonseca et al. (2011) 7 Global
Saadatian et al. (2011) 17 Global
Yarime & Tanaka (2012) 16 Regional
Kamal & Asmuss (2013) 4 Regional
Maragakis & van den Dobbelsteen (2015) 8 Global
Shi & Lai (2013) 3 Global
Lopatta & Jaeschke (2014) 5 Regional
Amaral et al. (2015) 6 Global

Fischer et al. (2015) 12 Global

Goes & Magrini (2016) 8 Regional
Goémez et al. (2015) 8 Regional
Lauder et al. (2015) 4 Global
Bullock & Wilder (2016) 9 Global
Gustavo De Lima et al. (2016) 3 Regional
Larran Jorge et al. (2016) 7 Regional
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Sonetti et al., (2016)
Alghamdi et al. (2017)
Berzosa et al. (2017)
Gamage & Sciulli (2017)
Kapitul¢inova et al. (2018)
Sepasi et al. (2018)

De Filippo et al. (2019)
Drahein et al. (2019)
Findler et al. (2019)
Parvez & Agrawal (2019)
Caeiro et al. (2020)

Du et al. (2020)

Zahid et al. (2021)
Veidemane (2022)

Du et al. (2023)

Aimuanmwosa, 1. O. et al. / Malaysian Journal of Sustainable Environment (2026) Vol. 13, No. 2

16
12
16
13
12
33
12
8
19
10
25
15
13
4
11

Global
Global
Regional
Regional
Global
Regional
Regional
Regional
Global
Regional
Global
Regional
Regional
Global
Regional

Source: Author

Table 2. Details of the selected sustainability assessment tools (SATs)

SATs Origin Version Nur{lber of Rating Benchmark Reference
Date Indicators
AISHE Netherlands 2009 V2.0 30 A 5-point ordinal scale Roorda et al. (2009)
AMAS Chile 2014 25 Likert scale Goémez et al. (2015)
Less than 45, Bronze; (45-65), Silver Alehamdi
ASSC/SCAS Japan 2013 48 (66-84), Gold; el g‘(’) 11;)
Greater than 84, Platinum ”
CSAF (core) Canada 2005 172 Percentage evaluation Cole (2005)
GASU UK 2006 59 Likert scale Lozano (2006)
1% class, 2" class upper, 2™ class
’ . People & Planet
P&P UK 2019 61 lower, 3 .class., fmd failed e((;;());/zozzr)le
universities
Likert scale: 0- No idea; 1-Not any;
SAQ International 2009 35 2- know little; 3- know quite a bit; 4- ULSF (2001)
know a lot
Reporter designation: Not available;
North- 2019 .Q . .
STARS America 64 Bronze, 25; Silver, 45; Gold, 65; AASHE (2019)
V2.2 Platinum, 85.
SusHEI Portugal 2011 44 - Madeira et al. (2011)
GU (toolkipy ~ UN/Intemati 2013 134 Likert scale Dave et al. (2014)
rootAbility Green
Office Model
UniSAF Netherlands 2017 78 - jce Vlogeh
V10 Maastricht University
’ (2017)
Swedish/ Likert scale: x- do not know; 0-none; T & Lotz-Sisitk
USAT _ 2009 75 1- know little; 2- sufficient; 3- 080 o o 92) itk
Africa considerable; 4- greatly
Program

Source: Author
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2.2 Selection of Indicators

From the 12 selected SATs, we extracted 320 unique indicators, which were then aggregated and
analysed for frequency of appearance. Indicators appearing in three or more SATs were retained to ensure
cross-contextual validity; a threshold chosen to reflect robustness rather than arbitrary benchmarking.
Furthermore, the threshold aligns with the United Kingdom's higher education standards, which classify a
30% score (less than three appearances) as a failure grade in the accreditation of engineering programs
(Engineering Council, 2023). For conciseness, only the frequency matrix for the first academic category is
presented in Appendix III. The summary of the overall frequency analysis is given in Table 3. This process
yielded 57 candidate indicators. These were then refined through consolidation and contextual adaptation
as presented in Appendix IV.

Table 3. Categorisation of the degree of appearance of the indicators
Categories Below 30% (30-49) % (50-69) % 70% and above Total

Academic 55 02 04 04 65
Engagement 27 04 04 02 37
Operations 85 03 07 06 101
Governance 96 11 09 01 117
Total 263 20 24 13 320

Source: Author

To enhance applicability to the Nigerian context, we introduced one context-specific indicator: sewage
disposal. This addition was informed by Adenle et al. (2020), who identified inadequate waste-management
infrastructure as a critical sustainability challenge on Nigerian campuses. We also consolidated overlapping
indicators, for example, merging "offering academic courses with sustainability content" and "enrolling
students in sustainability courses" into a single measure: "sustainability-focused academic courses offered
by an HEL" Similarly, we split broader indicators, such as "staff and students involved in sustainability
research," into discrete measures for staff and student involvement to improve precision and measurability.

The final set comprises 44 indicators, categorised under the four core HEI functions (Academic,
Engagement, Operations, Governance) and mapped to the TBL dimensions. To ensure balance, we included
both science-centric indicators, quantitative measures tied to environmental impact (e.g., electricity
consumption, carbon emissions) (Aljerf & Choukaife, 2016), and policy-centric indicators, qualitative or
normative measures reflecting institutional commitments to equity and justice (e.g., employees' rights and
diversity coordination) (Rametsteiner et al., 2011). This method acknowledges its limitations: the
dominance of Northern epistemologies in the SAT literature and the lack of direct input from Nigerian
stakeholders. Nevertheless, by grounding indicator selection in cross-contextual patterns and
supplementing with Nigeria-specific insights (Adenle et al., 2020), this approach offers a robust starting
point for developing a locally relevant, TBL-integrated assessment framework, which is a critical first step
in contexts where sustainability measurement remains nascent.

3. RESULTS

This study identifies a preliminary set of 44 Pls for evaluating SP in Nigerian HEIs, developed through a
systematic review of SATs published between 1993 and 2024. While existing SAT frameworks
predominantly reflect contexts in Europe, North America, and Asia, the African context remains
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underrepresented. To address this gap, our approach extracts, refines, and contextually adapts indicators to
align with Nigeria's institutional, infrastructural, and socio-economic realities. The complete indicator set
is presented in Table 4, organised across four functional domains: academics (curriculum, education,
research), engagement (campus and community activities), operations (resource use), and governance
(strategy, policy, and accountability).

Table 4. Preliminary selected performance indicators

Indicators Code Description Assessment
Unit

Sustainability-focused . s e

academic courses Al glliel number of academic courses that focused on sustainability in an Number

offered by an HEL )

Academic programs . . Lo S

with sustainability A2 ;??—I rllﬁmber of academic programs with sustainability specialisations in Number

specialisations. )

?;‘S;?;??gggég;gl égtg A3 The number of sustainability trainings for staff development in an HEL Number

Staff involved in The number of staff involved in sustainability-focused research in an

sustainability research. A4 HEL Number

Students involved in A5 The number of students involved in sustainability-focused research in an Number

sustainability research. HEL

Intellectual property

rights from A6 The number of intellectual property rights from sustainability-focused Number

sustainability-focused research in an HEL

research.

Commercialised

sustainability research A7 The number of commercialised sustainability research outputs in an HEI. Number

outputs.

A The number of publications (Books, book chapters, Journal Articles,
El?sgi%?{)?gfyr.elated to A8 g%r;ference Papers, Policy Papers, etc.) related to sustainability in an Number
Centres on campus
providing A9 The number of centres on campus providing sustainability-related Number
sustainability-related research or services.
research or services.

Sustainable careers AlO The number of sustainable careers and recruitment for sustainability- Number
and recruitment. focused careers after studies.

Sustainability culture. El The extent to which sustainability culture is practised in an HEIL. Likert scale
Outreach materials P g . :

P The extent of the availability of sustainability outreach information .
ggtgézgicﬁgons on E2 materials (website, bulletins, newsletters, etc.) in an HEL Likert scale
ggfﬂg;ﬁg&f;ﬁgﬂ%ﬁs E3 The extent to which sustainability is incorporated into the orientation Likert scale
staff and students program for staff and students in an HEL
Registered societies,
clubs, and associations E4 The number of registered sustainability-related societies, clubs, and Number
related to associations for staff and students in an HEI
sustainability.

Inter-campus E5 The number of sustainability functions and projects carried out in Number
collaboration. collaboration with other campuses in an HEIL
Community service . .

The number of community service engagements undertaken by staff and
engagement by staff students through stakeholders' collaboration in an HEI. Number
and students. E6
Electricity .-
consumption. 0l The amount of electricity consumed annually by an HEI. kWh
Indicators Code Description Assessment
Renewable energy. 02 The amount of renewable energy consumed annually by an HEL kWh
Carbon emissions. 03 The amount of direct and indirect carbon emitted annually by an HEL tC0,e
Water consumption. 04 The volume of water consumed annually by an HEI. L
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Solid waste generated. 05 The quantity of solid waste generated annually by an HEL kg
Toxic and hazardous The extent of safe disposal and treatment of toxic and hazardous wastes :
waste generated. 06 in an HEL Likert scale
Rainwater used. o7 The annual volume of untreated rainwater used in an HEL L

The number of registered eco-friendly. transportation (electric vehicles,
Campus fleet. 08 electric motorcycles, etc.) in an HEL Number
Pedestrians and The extent to which pedestrians and cycling are promoted and .
cycling. 09 encouraged in an HEL Likert scale
Eco-friendly buildings 010 The number of buildings and facilities with eco-friendly designs and Number
and facilities. construction in an HEIL u
. The extent of the use of toxic and hazardous chemicals (inorganic
ISnl;séglrgg};%andscape 0Ol11 fertilisers and chemical pesticides) to control pests and maintain campus Likert scale
g ) grounds in an HEIL.
Biodiversity and The extent of care for the sustainable coexistence of man and other .
ecosystem services. 012 living things in an HEL Likert scale
Water efficiency The extent to which Water minimisation and efficiency measures are put .
measures. 013 in place in an HEIL Likert scale
\I}vz:%/edmg of solid 014 The amount of solid waste recycled in an HEIL kg
. The extent to which public space is utilised for recreational and sporting .
Public space. 015 activities in an HEL Likert scale
Green space and forest 016 The extent to which green space and forest land are provided for and
land. protected in an HEL
Sewage disposal. 017 11:1111561 extent to which sewage is efficiently and safely disposed of in an Likert scale
Sustainability- Gl The extent to which relevant employees are dedicated to planning and Likert scale
dedicated employees. managing initiatives in an HEL
Procurements from G2 The number of procurements per annum from sustainable suppliers Number
sustainable suppliers. (machines, equipment, materials, furniture, food, etc.) in an HEIL
L The annual budget allocated to sustainability projects and initiatives in Amount in
Sustainability budget. G3 an HEL Naira
Non-financial The extent to which non-financial incentives and support are given to
incentives and support G4 employees to enhance sustainability-related teaching, research, and other Likert scale
for staff. initiatives in an HEL
The extent to which the rights of employees (including outsourced
Employees' rights. G5 contract staff) are protected in line with the applicable laws and Likert scale
regulations.
Occupational health : .
and safety of G6 EIIIIT‘I ?ltent to which the health and safety of employees are protected in Likert scale
employees. )
Total grants and funds Th . S .
P e amount of grants and funds received by an HEI for sustainability- Amount in
for sustainability- G7 related research Naira
related research. ’
Sggt:tlgiglglilg_targets G8 The number and type of sustainability targets and strategies in an HEI. Number
Sustainable/ethical Amount in
investment and G9 The amount of sustainable investment and banking in an HEL Naira
banking
Diversity and equity Glo The extent to which discrimination and inequality (including ethnicity, Likert scal
coordination. religious bias, gender bias, societal status, etc.) are prevalent in an HEIL. ert scale
Sustainability e .
p The number of sustainability reports published annually by an HEI for
reporting for Gll Number stakeholders. Number

stakeholders.

KEY: A (Academic); E (Engagement); O (Operations); and G (Governance).
Likert scale: (1= very low, 2 = low, 3 = average, 4 = high, 5 = very high)

Source: Author

The framework integrates the TBL principle, encompassing environmental, social, and economic
dimensions in accordance with prevailing SAT literature. Each indicator includes a clear description, code,
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and standardised assessment unit (e.g., number, kWh, Likert scale, or amount in Naira), enabling consistent
measurement and cross-institutional comparison. Notably, the study's main findings produced a set of Pls
that balances globally recognised metrics, such as carbon emissions (O3), renewable energy use (02), and
sustainability publications (AS8), with context-specific indicators, including sewage disposal (O17) and
diversity and equity coordination (the discrimination and inequality, including ethnicity, religious bias,
gender bias, societal status, etc. prevalent in an HEI ) (G10), which reflect Nigeria's unique challenges. This
dual orientation ensures both alignment with international standards and responsiveness to local priorities,
offering a foundation for SP assessment that is both globally legible and locally meaningful.

4. DISCUSSIONS

The proposed indicator set reflects the multidimensional nature of sustainability. While specific indicators,
such as electricity consumption (O1), renewable energy use (02), water consumption (O4), and carbon
emissions (O3), map clearly to the environmental pillar of the TBL, many others cut across social and
economic domains. For example, staff and students' involvement in sustainability research (A4, AS),
Publications related to sustainability (A8), and sustainability training for staff development (A3)
simultaneously foster social capacity-building and drive economic innovation through knowledge
production and commercialisation. This integrative character aligns with the holistic conception of SD
emphasised in comparative SAT literature and underscores the limitations of rigid, siloed categorisation.
As Elkington (1998, 2004) observed, the TBL framework is not a checklist but an interdependent system
for addressing ecological crises alongside their socio-economic dimensions. Our methodology, therefore,
covers indicators that collectively span all three TBL pillars and map equally to HEIs' core functions:
academics, engagement, operations, and governance.

This study presents the first comprehensive, context-sensitive Pl framework for sustainability performance
assessment (SPA) in Nigerian HEIs. It bridges global SAT insights with local realities, including
infrastructural deficits, limited data systems, and governance constraints. Furthermore, it challenges the
uncritical transplantation of Northern-hemisphere models. The inclusion of precise, standardised
assessment units (e.g., KkWh, number of programs, Likert scales, Naira amounts) is a deliberate response to
the vagueness that often plagues self-reported sustainability claims. Systematic reporting against these units
would enable meaningful tracking of progress, particularly for operational indicators where quantitative
improvements are most verifiable.

The academic domain moves beyond superficial curricular add-ons toward systemic integration of
sustainability in teaching, research, and degree programs. Indicator (A1), sustainability-focused courses
offered, was designed to accommodate institutions at early stages of adoption by prioritising course
availability over enrolment figures. This pragmatic choice supports incremental institutional change while
aligning with global trends in curriculum renewal. Similarly, A2 (academic programs with sustainability
specialisations) and A9 (sustainability research centres) signal institutional commitment to producing
skilled professionals and fostering innovation. Indicators A6, A7, and A8 further link research to real-world
impact, reflecting growing expectations that HEIs contribute not only to knowledge but to scalable solutions
for SD.

Engagement indicators position HEIs as civic actors. Initiatives such as sustainability orientation (E3),
students' clubs (E4), and community service (E6) are vital for cultivating a "sustainability culture"; a
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concept of particular relevance in contexts where, as Adenle et al. (2020) note, African HEIs remain in the
introductory phase of sustainability adoption. Inter-campus collaboration (ES) and public outreach (E2)
extend this role beyond institutional boundaries, reinforcing HEIs as nodes of knowledge exchange and
societal transformation.

Operations encompass 17 indicators that capture HEIs' material footprint. Quantitative metrics (e.g., O1,
03, O5) enable benchmarking, while qualitative assessments (e.g., Ol1 on chemical use, O12 on
biodiversity) address ecological integrity, often neglected in conventional audits. Nevertheless, as Teh
(2025) indicates, insufficient public awareness of biodiversity conservation remains the leading driver of
biodiversity decline. Notably, O17 (sewage disposal) directly responds to Nigeria's limited municipal
sanitation infrastructure. This context-specific factor is absent in most global SATs but critical to local
environmental health.

Governance indicators institutionalise sustainability through dedicated staffing (G1), budgeting (G3),
ethical procurement (G2), and reporting (G11). Several reflect Nigeria's socio-political fabric, such as G10
(diversity and equity coordination), which interrogates discrimination along ethnic, religious, and gender
lines in a pluralistic society, while G5 and G6 (employee rights and safety) anchor sustainability in labour
justice. Procurement and investment indicators (G2, G9) echo global shifts toward using institutional
leverage to promote responsible supply chains and divest from unsustainable industries.

In sum, the framework balances global comparability with contextual fidelity. By integrating conventional
metrics, such as carbon emissions, with locally salient indicators, such as sewage management and religious
inclusivity, it affirms that sustainability in HEIs cannot be decoupled from place-based realities. While the
PIs remain preliminary and require empirical validation, they offer a critical foundation for SPA in Nigeria
and similar settings. Achieving this enhances moving beyond generic templates toward situated, actionable
sustainability governance.

5. RESEARCH IMPLICATIONS

This study offers several practical and strategic implications. The proposed set of preliminary Pls equips
academic administrators in Nigeria with a structured means to communicate their institutions' sustainability
practices and achievements transparently. Such transparency is essential for building social legitimacy and
ensuring institutional resilience in an increasingly competitive higher education landscape. For
policymakers, the framework provides a timely and actionable reference for guiding the SD of Nigerian
HEIs with potential applicability to other regional institutions at similar early stages of sustainability
integration.

Beyond national use, the indicators facilitate international benchmarking. Nigerian HEIs can systematically
compare their sustainability performance, particularly in operations (e.g., renewable energy use, carbon
emissions) and engagement (e.g., student societies, community outreach) with institutions in more
advanced contexts such as Europe and North America. This comparative capacity supports institutional
learning, identifies performance gaps, and informs strategic planning. Although tailored to Nigeria, the
framework's structure allows for adaptation across comparable national settings in Africa. By enabling
monitoring across TBL dimensions while permitting contextual flexibility in indicator classification, the
framework positions Nigerian HEIs to strengthen domestic sustainability practice and actively contribute
to regional and global dialogues on higher education sustainability performance.
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6. CONCLUSION

The HEIs in Nigeria remain at an introductory phase of their sustainability journey and require Pls that
reflect local social, economic, and infrastructural realities. Unlike institutions in Europe or North America,
where SATs have evolved over decades, Nigerian and sub-Saharan African HEIs operate in contexts that
demand context-specific approaches. Addressing this gap, this study proposes a preliminary set of 44 Pls
derived from a systematic review of global SAT literature and adapted to the Nigerian setting, with potential
relevance for similarly situated institutions across sub-Saharan Africa. The framework aligns with the four
core functions of HEIs (academics, engagement, operations, and governance), ensuring that sustainability
assessment encompasses knowledge creation, societal outreach, campus management, and institutional
leadership. It also integrates TBL dimensions (environmental, social, and economic), offering a holistic
lens that is particularly vital in regions where ecological challenges are deeply intertwined with socio-
economic constraints.

Sustainability PIs provide measurable benchmarks that enable HEIs to evaluate progress, identify gaps,
inform policy, and report transparently to stakeholders, thereby enhancing institutional credibility. To the
authors' knowledge, this is the most recent systematic effort to develop a comprehensive, context-sensitive
PI framework for assessing sustainability performance of HEIs in Nigeria, filling a documented gap in the
literature and offering a potentially replicable model for the broader region. A key limitation is the scarcity
and fragmentation of reliable sustainability data in Nigeria and much of sub-Saharan Africa, which hampers
accurate measurement and longitudinal tracking. Nonetheless, this study establishes a foundational
framework for advancing sustainability assessment and practice in a context that is critically
underrepresented.

7. FUTURE RESEARCH DIRECTIONS

Future studies should refine and prioritise the 44 preliminary Pls by assigning weights to reflect their
relative importance. The Delphi technique, a structured expert consensus method, offers a robust approach
for this prioritisation, enhancing methodological rigour and enabling policymakers and university leaders
to focus resources on the most impactful sustainability dimensions. Furthermore, innovative data collection
strategies warrant exploration. Social media platforms, given their reach, accessibility, and capacity to
capture diverse stakeholder perspectives, could supplement traditional top-down reporting with inclusive,
bottom-up insights. Such participatory methods may strengthen accountability, raise awareness, and foster
cultural change, embedding sustainability more deeply within institutional practices.

While data limitations persist, this indicator set provides a critical foundation for context-sensitive SPA of
HEIs in Nigeria. Building on it through weighting, validation, and novel data approaches can advance
sustainability outcomes across Nigeria and the wider sub-Saharan African region.
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15. APPENDIX

A. Screening criteria of sustainability assessment tools for HEIs
Measures i
used Explanation

E1- Primary information accessible in published literature or digital platforms
Ease of access . . .
E2- Obtainable in the English language
S1- The SAT is functioning
S2- User response or usage example is obtainable
T1- Crafted for HEI
Theme of ratied Tor TS

SAT T2- Comprehensive framework for evaluating SD that encompasses academic (education, research, and
curriculum), institutional operations, governance, and community engagement.

Usage status

Source: Modified and adapted from Du et al. (2020)
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Screening process of sustainability assessment tools (SATs) for HEIs
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Indicators screening process for the academic category
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