Appendix A. Reproducible search strategy
	Source
	Platform
	Exact strategy and limits
	Records, n

	Scopus
	Scopus
	TITLE-ABS-KEY (("green campus" OR "sustainable campus" OR "campus sustainability" OR "green university") AND ("higher education" OR universit*) AND (implement* OR govern* OR framework OR strateg* OR assess* OR barrier* OR enabler*)) AND PUBYEAR > 2004 AND PUBYEAR < 2027; English; final update 1 Aug 2026.
	19

	Web of Science Core Collection
	Clarivate Web of Science
	TS= (("green campus" OR "sustainable campus" OR "campus sustainability" OR "green university") AND ("higher education" OR universit*) AND (implement* OR govern* OR framework OR strateg* OR assess* OR barrier* OR enabler*)); 2005–1 Aug 2026; English.
	18

	ScienceDirect
	Elsevier ScienceDirect
	("green campus" OR "sustainable campus" OR "campus sustainability" OR "green university") AND ("higher education" OR university OR universities) AND (implementation OR governance OR framework OR strategy OR assessment OR barrier OR enabler); research articles; 2005–1 Aug 2026; English.
	8

	ERIC
	ERIC
	("green campus" OR "sustainable campus" OR "campus sustainability") AND ("higher education" OR university) AND (implementation OR governance OR framework OR assessment); peer reviewed; 2005–1 Aug 2026; English.
	7

	Google Scholar
	Google Scholar
	Core concepts plus ("South Africa" OR Africa OR "developing country" OR "Global South"). Supplementary discovery included backward and forward citation chasing of eligible empirical studies and foundational sources; final search 1 Aug 2026.
	32

	Total
	
	Source-level records before deduplication; 12 duplicates removed before screening.
	84



Search limits: English; publication dates January 2005–1 August 2026. Appendix A records the platforms, source-specific syntax and retained yields used in the review.
Appendix B. Minimum indicator set for framework validation
	Domain
	Candidate indicators
	CGCAA linkage
	Interpretive requirement

	Governance
	Approved mandate; accountable owner; funded portfolio; reporting cadence
	Governance/Assurance
	Document use in decisions, not policy existence alone

	Capability
	Dedicated FTE; staff training; metering coverage; maintenance backlog; delivery rate
	Capability
	Disaggregate by campus and operational function

	Energy and climate
	kWh/m²; renewable share; Scope 1–2 emissions; interruption resilience
	Context/Action
	State boundaries and separate reductions from offsets

	Water
	L/person; losses; storage; alternative supply; residence consumption
	Context/Action
	Interpret against drought, occupancy and service reliability

	Waste and circularity
	Waste/person; diversion; contamination; sustainable procurement
	Action
	Verify destination; collection is not automatically recycling

	Learning and research
	Learning outcomes; courses; living-lab projects; research uptake
	Action
	Assess competence and application, not course counts alone

	Participation and equity
	Co-design participation; reach; perceived influence; benefit distribution
	Governance/Action
	Disaggregate by stakeholder group and campus

	Finance and value
	Lifecycle cost; verified savings; reinvestment; finance leverage
	Capability/Assurance
	Include maintenance, rebound and distributional effects





Appendix C. Included-study extraction and citation map
	Included study
	Setting and empirical design
	Extracted contribution

	CGCAA domain
	Main-text use

	Geng et al. (2013)
	China; institutional case study
	Integrated green-university implementation; operations and management
	Governance; Action
	Results 4.2–4.4; Discussion 6.1

	Suwartha and Sari (2013)
	Indonesia/global ranking; quantitative indicator assessment
	GreenMetric application, benchmarking and indicator limitations
	Assurance
	Results 4.3 and 4.6; Discussion 6.1

	Nejati and Nejati (2013)
	University students (n=379); quantitative scale-development survey
	Community outreach, commitment/monitoring, waste-energy and land-use dimensions
	Action; Assurance
	Results 4.5–4.6; Discussion 6.1

	Lozano et al. (2015)
	International; cross-sectional institutional survey
	Commitment and implementation across university functions
	Governance; Action
	Results 4.2 and 4.4; Discussion 6.1

	Dagiliūtė et al. (2018)
	Green and non-green universities; comparative student survey
	Student perceptions, awareness and institutional sustainability performance
	Action; Assurance
	Results 4.5–4.6; Discussion 6.1

	Aleixo et al. (2018)
	Portugal; exploratory stakeholder study
	Stakeholder roles, sustainability meanings, barriers and institutional challenges
	Governance; Capability
	Results 4.2–4.5; Discussion 6.1

	Bulunga and Thondhlana (2018)
	South Africa; non-randomised residence intervention
	Energy-saving behaviour and behaviour-change interventions
	Context; Action
	Results 4.4–4.5; Discussion 6.2

	Leal Filho et al. (2019)
	Multi-country; comparative empirical study
	Energy-efficiency and renewable-energy implementation pathways
	Capability; Action
	Results 4.3–4.4; Discussion 6.1

	Awuzie et al. (2023)
	South Africa; qualitative UoT case study
	Resources, staffing and organisational conditions affecting GCI performance
	Governance; Capability
	Results 4.2–4.3; Discussion 6.2

	Jimu and Rennkamp (2024)
	South Africa; UCT mixed-method case study
	Networked governance, fragmentation and sustainability transition
	Context; Governance
	Results 4.2 and 4.5; Discussion 6.2

	Musakuro and de Klerk (2024)
	South Africa; mixed stakeholder study
	Awareness, priorities, leadership and policy-practice gaps
	Governance; Action
	Results 4.2 and 4.5; Discussion 6.2

	Shange et al. (2024)
	South Africa; qualitative study
	Green entrepreneurship, alternative finance and project capability
	Capability; Action
	Results 4.3–4.4; Discussion 6.2

	Shange et al. (2025)
	South Africa; qualitative empirical study
	Engagement, sustainability education and conservation practices
	Governance; Action
	Results 4.4–4.5; Discussion 6.2

	Gherheș and Cernicova-Bucă (2025)
	Romania; non-randomised communication intervention
	Water-use behaviour following an information and persuasion campaign
	Action; Assurance
	Results 4.5–4.6; Discussion 6.1

	Shange and Dlamini (2026)
	South Africa; student-housing empirical study
	Residence-level water conservation, behaviour and infrastructure
	Context; Action
	Results 4.4–4.6; Discussion 6.2



Appendix D. Study-level MMAT 2018 critical appraisal
Legend: S1 = clear research question; S2 = collected data address the research question; C1–C5 = the five design-specific MMAT criteria; Y = yes; N = no; CT = cannot tell. The table presents criterion-level judgements rather than numerical scores or study-level quality grades.

	Study
	MMAT category
	S1
	S2
	C1
	C2
	C3
	C4
	C5
	Criterion-based justification

	Geng et al. (2013)
	Qualitative
	Y
	Y
	Y
	Y
	Y
	Y
	CT
	Strong case description and coherent analysis; researcher influence/reflexivity insufficiently reported.

	Suwartha and Sari (2013)
	Quantitative descriptive
	Y
	Y
	N
	Y
	Y
	Y
	CT
	Indicator data are relevant and consistently analysed; sampling/representativeness and non-response are not fully applicable or reported.

	Nejati and Nejati (2013)
	Quantitative descriptive
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Adequate student sample, validated measures and appropriate factor/reliability analyses.

	Lozano et al. (2015)
	Quantitative descriptive
	Y
	Y
	N
	Y
	Y
	Y
	N
	Large international survey with coherent analysis; institutional self-selection and non-response limit representativeness.

	Dagiliūtė et al. (2018)
	Quantitative descriptive
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Comparative design and appropriate measures; self-report and cross-sectional data limit causal inference.

	Aleixo et al. (2018)
	Qualitative
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Multiple stakeholder perspectives and coherent thematic interpretation; reflexivity is only partly reported.

	Bulunga and Thondhlana (2018)
	Non-randomised
	Y
	Y
	Y
	N
	Y
	N
	Y
	Real-world intervention and relevant outcomes; allocation and control of concurrent influences constrain attribution.

	Leal Filho et al. (2019)
	Quantitative descriptive
	Y
	Y
	N
	Y
	Y
	Y
	N
	Multi-country empirical coverage and consistent comparisons; voluntary institutional participation may introduce selection bias.

	Awuzie et al. (2023)
	Qualitative
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Design and analysis fit the implementation question; single-site scope and limited reflexivity constrain transferability.

	Jimu and Rennkamp (2024)
	Mixed methods
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Interviews, focus groups, survey and documents provide triangulation; integration across components is not fully formalised.

	Musakuro and de Klerk (2024)
	Mixed methods
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Stakeholder evidence addresses perceptions and governance; mixed-method integration and cross-sectional inference are limited.

	Shange et al. (2024)
	Qualitative
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Coherent qualitative account of finance and entrepreneurship; context specificity limits broader inference.

	Shange et al. (2025)
	Qualitative
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Methods align with engagement and implementation questions; transferability and reflexivity require cautious interpretation.

	Gherheș and Cernicova-Bucă (2025)
	Non-randomised
	Y
	Y
	Y
	N
	Y
	N
	Y
	Pre/post behavioural evidence is relevant; absence of randomisation and possible external influences limit causal certainty.

	Shange and Dlamini (2026)
	Quantitative descriptive
	Y
	Y
	N
	Y
	Y
	Y
	N
	Direct residence-level evidence and appropriate analysis; self-report and single-context design constrain generalisation.


Appendix E. Evidence-to-CGCAA framework matrix
	CGCAA domain
	Recurring empirical finding
	Included empirical sources
	Framework mechanism
	Proposition/stage

	Context
	Water-energy insecurity; infrastructure inequality; residence conditions; campus-specific materiality
	Bulunga and Thondhlana (2018); Jimu and Rennkamp (2024); Musakuro and de Klerk (2024); Shange and Dlamini (2026)
	Context determines priorities, sequencing and interpretation
	P6; Stage 1

	Governance
	Mandate, accountable ownership, coordination, participation and continuity
	Geng et al. (2013); Lozano et al. (2015); Aleixo et al. (2018); Awuzie et al. (2023); Jimu and Rennkamp (2024)
	Decision rights and ownership translate commitment into action
	P1; Stage 2

	Capability
	Finance, staff competence, metering, maintenance, procurement and project delivery
	Leal Filho et al. (2019); Awuzie et al. (2023); Shange et al. (2024); Musakuro and de Klerk (2024)
	Capability conditions intervention effectiveness
	P2; Stages 3–4

	Action
	Integration of operations, curriculum, research, behaviour and engagement
	Geng et al. (2013); Dagiliūtė et al. (2018); Bulunga and Thondhlana (2018); Shange et al. (2025); Gherheș and Cernicova-Bucă (2025)
	Whole-institution and participatory action improves durability
	P3–P4; Stage 5

	Assurance
	Contextual indicators, baseline measurement, transparency, feedback and adaptation
	Suwartha and Sari (2013); Nejati and Nejati (2013); Dagiliūtė et al. (2018); Gherheș and Cernicova-Bucă (2025)
	Mixed indicators and feedback reduce symbolic implementation
	P5; Stage 6


Appendix F. PRISMA 2020 and PRISMA-S reporting crosswalk
	Reporting requirement
	Location
	Evidence supplied

	Status

	PRISMA 2020: title/abstract
	Title; Abstract
	Identifies systematic review, objectives, eligibility, synthesis and included-study count
	Complete

	Rationale/objectives
	Introduction; research questions
	Contextual gap and four review questions
	Complete

	Eligibility criteria

	Section 3.3; Table 1
	Empirical-only inclusion and explicit exclusions
	Complete

	Information sources
	Section 3.2; Table 2; Appendix A
	Five sources, platforms, dates, yields and supplementary searching
	Complete in manuscript

	Search strategy
	Appendix A
	Executable source-specific strings and limits
	Complete; export files to accompany submission

	Selection process
	Section 3.4; Figure 1
	84 identified; 12 duplicates; 72 screened; 36 full texts; 21 excluded; 15 included
	Complete; screening log to accompany submission

	Data collection
	Section 3.5; Appendix C
	Extraction fields and study-to-synthesis map
	Complete; extraction sheet recommended as supplement

	Risk of bias/quality
	Section 3.5; Appendix D
	Study-level MMAT category, judgements and justification
	Complete

	Synthesis methods
	Section 3.6; Appendix E
	Framework synthesis, narrative synthesis and evidence-to-domain chain
	Complete

	Study characteristics
	Section 4.1; Table 3; Appendix C
	Design, context, contribution and main-text use for all 15 studies
	Complete

	Selection results
	Figure 1
	Reconciled PRISMA pathway and exclusion reasons
	Complete

	Limitations
	Section 7
	Retrieval, language, design and causal limitations
	Complete

	Registration/protocol
	Section 3.1; Section 7
	No prospective registration; limitation disclosed
	Complete disclosure

	Support/conflicts/data
	Declarations
	Funding, funder role, conflicts, contributions and availability
	Complete




