THE RELATIONSHIP BETWEEN THE MAINTENANCE MANAGEMENT PROBLEMS AND THE MAINTENANCE PERFORMANCE OF HIGH-RISE RESIDENTIAL BUILDINGS IN LAGOS STATE, NIGERIA



ABSTRACT
High-rise residential buildings in Lagos State, Nigeria, represent a critical response to rapid urbanisation and a severe housing deficit estimated at over 17 million units nationally. Yet the maintenance management of these buildings remains beset by chronic problems, including inadequate funding, unqualified maintenance personnel, poor maintenance culture, and weak regulatory enforcement, all of which degrade maintenance performance and accelerate building deterioration. This systematic literature review, guided by PRISMA 2020, synthesises peer-reviewed evidence published between January 2010 and April 2026 to show the relationship between maintenance management problems and maintenance performance outcomes in high-rise residential buildings, with particular attention to the Lagos State context. A systematic search of Scopus, Web of Science, Google Scholar, and AJOL identified 1,387 records; after screening and eligibility assessment, 36 studies were included in the synthesis. Thematic analysis reveals that maintenance management problems cluster into five dominant categories: financial constraints, human-resource deficits, institutional and regulatory weaknesses, technical and design deficiencies, and socio-cultural barriers. These problems exert measurable, statistically significant effects on maintenance performance indicators, particularly cost variance and equipment effectiveness. The review contributes a proposed conceptual framework that maps the pathways from management problems to performance outcomes through four mediating mechanisms (procurement efficiency, workforce competence, regulatory compliance, and resident engagement) and identifies critical intervention points for policy, practice, and future research.
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1.0 Introduction
Lagos State, the commercial nerve centre of Nigeria and one of the fastest-growing megacities in the world, faces a housing crisis of staggering proportions. With an estimated population exceeding 20 million and an annual urban growth rate of 5.8 percent, the demand for habitable accommodation far outstrips supply, pushing developers and government agencies toward high-rise residential construction as a spatially efficient solution (Adegun & Adedeji, 2023; UN-Habitat, 2023). 
Yet the very buildings designed to alleviate the housing deficit are themselves deteriorating at alarming rates, largely because the maintenance management systems charged with preserving them are met with chronic, systemic problems. From inadequate funding and unqualified personnel to weak regulatory enforcement and a pervasive culture of deferred upkeep, these problems do not just inconvenience residents: they compromise structural safety, erode property values, and, in the most catastrophic cases, contribute to building collapse, a phenomenon that Lagos State accounts for over 50 percent of nationally (Oke et al., 2025).
The academic literature on building maintenance in Nigeria has expanded considerably over the past two decades. Researchers have documented the prevalence of corrective, rather than preventive, maintenance strategies (Chua et al., 2018), identified the factors that impede effective maintenance in government residential estates (Adenuga et al., 2015), and assessed user satisfaction with maintenance outcomes in public housing schemes (Ibem et al., 2013). Parallel research in Malaysia, where the Strata Management Act 2013 provides a regulatory template for high-rise maintenance, has established statistical correlations between specific maintenance management problems and measurable performance indicators, notably cost variance and equipment effectiveness (Au-Yong et al., 2023; Shah et al., 2022). However, this body of work remains fragmented. Studies tend to examine individual problems in isolation or within a single geographic context, and no systematic synthesis has yet integrated findings specifically on the relationship between maintenance management problems and maintenance performance in high-rise residential buildings in Lagos State, Nigeria.
This gap matters because the relationship between problems and performance is not entirely additive; it is interactive and cumulative. A budget overrun, for instance, may directly inflate cost variance, but it may also cascade into delayed procurement of spare parts, extended equipment downtime, and ultimately, accelerated structural deterioration. Understanding these pathways is essential for designing interventions that address root causes rather than symptoms. 
The present study fills this synthesis gap by conducting a systematic literature review, following PRISMA 2020 guidelines, to answer the following research questions: (1) What maintenance management problems are most prevalent in high-rise residential buildings in Lagos State, Nigeria? (2) What maintenance performance indicators are used to assess building maintenance outcomes? (3) What is the nature and strength of the relationship between maintenance management problems and maintenance performance? 
2.0 Methods
2.1 Review Design and Protocol
This review adopts a systematic literature review (SLR) design, chosen because the research question is focused, the literature is sufficiently mature, and the field requires an unbiased, transparent, and replicable account of what is collectively known about the relationship between maintenance management problems and maintenance performance (Xiao & Watson, 2017). The review follows the PRISMA 2020 statement (Page et al., 2021), which provides a 27-item checklist and a four-stage flow diagram to ensure complete and transparent reporting. No protocol was pre-registered with PROSPERO, as the registry does not accept reviews without a health outcome; this is acknowledged as a limitation.
2.2 Search Strategy
The search strategy was designed to be both sensitive and reproducible. Four databases were selected for their complementary coverage: Scopus and Web of Science for breadth of peer-reviewed literature; Google Scholar for grey literature and regional journals; and the African Journals OnLine (AJOL) for African scholarship that may be under-indexed in international databases. The search string combined three concept blocks using Boolean operators: ("maintenance management" OR "building maintenance" OR "facility management") AND ("problem*" OR "challenge*" OR "barrier*" OR "issue*") AND ("high-rise" OR "multi-storey" OR "tall building" OR "residential building*") AND ("maintenance performance" OR "building performance" OR "maintenance effectiveness"). The search was restricted to English-language publications from January 2010 to April 2026, capturing the post-2008 regulatory landscape following Nigeria's National Building Code. An initial scoping search refined the keywords, producing the final string documented in Appendix A.
2.3 Inclusion and Exclusion Criteria
Table 1 presents the inclusion and exclusion criteria, each justified by the review's scope and methodological requirements.
Table 1: Inclusion and Exclusion Criteria with Justifications
	Criterion
	Inclusion
	Exclusion
	Justification

	Population
	High-rise buildings, with more focus on residential building
	Low-rise buildings
	Focus on the specific building typology most relevant to Lagos State

	Concept
	Maintenance management problems linked to performance outcomes
	Studies discussing problems without reference to performance
	The review requires an explicit problem-performance linkage

	Context
	Nigeria, West Africa, or comparable developing-country contexts
	Studies from developed countries with mature regulatory frameworks
	Findings must be transferable to the Lagos State context

	Date range
	January 2010 to April 2026
	Pre-2010 publications
	Post-2008 regulatory landscape is the relevant period

	Language
	English
	Non-English publications
	Resource constraints preclude translation

	Methodology
	Empirical studies (quantitative, qualitative, or mixed)
	Opinion pieces, editorials, and theoretical papers without data
	Empirical evidence is required for synthesis


Note: Criteria adapted from the PCC framework for systematic reviews.
2.4 Selection Process
[image: ]The selection process followed the four canonical PRISMA stages. 

Figure 1: PRISMA Flow Chart
i. Identification: the initial search yielded 1,387 records across all databases (Scopus: 423; Web of Science: 312; Google Scholar: 487; AJOL: 165). 
ii. Screening: after removing 294 duplicates, 1,093 records were screened on title and abstract, excluding 789 that did not address the core phenomenon of maintenance management problems in residential buildings. 
iii. Eligibility: Of the 304 full-text articles sought for retrieval, 6 could not be obtained (inaccessible full text, conference abstract only), leaving 298 full texts assessed against the inclusion criteria. Of these, 262 were excluded with reasons recorded (see Appendix C). The most common being failure to link problems to performance outcomes, focus on only non-residential buildings, and absence of empirical data. 
iv. Inclusion: 36 studies entered the synthesis. The screening was conducted by one reviewer, which is a limitation acknowledged in Section 4.
2.5 Quality Appraisal
Each included study was appraised using the JBI critical appraisal checklists, selected for their design-specific instruments that cover the range of quantitative, qualitative, and mixed-methods designs represented in the included set (Aromataris & Munn, 2020). Studies were rated as high, moderate, or low quality based on the proportion of checklist items satisfied. No study was excluded solely on quality grounds, following the principle that excluding weaker studies may itself introduce bias; instead, quality ratings informed the weight given to findings during synthesis. Of the 36 studies, 16 were rated high quality, 14 moderate, and 6 low.
2.6 Data Extraction and Synthesis
Data were extracted onto a standardised form capturing author, year, design, setting, sample, theoretical framework, key findings, and the specific problems and performance indicators reported. Thematic synthesis was chosen as the primary method, following the three-stage process of line-by-line coding, development of descriptive themes, and generation of analytical themes that answer the research questions (Thomas & Harden, 2008). A thematic matrix is presented in Table 8 to ensure transparency. The synthesis is organised thematically rather than by author, consistent with the principle that a review synthesises by concept rather than cataloguing by source.
3.0 Results
3.1 Descriptive Topography of the Evidence
The 36 included studies span the period from 2010 to 2026, with a marked acceleration in output after 2018: 25 of 36 studies (69 percent) were published between 2018 and 2026, reflecting growing scholarly and policy attention to building maintenance in Nigeria. Notably, two studies were published in 2025, providing the most current evidence base (Dompey et al., 2025; Oke et al., 2025). Geographically, 18 studies (50 percent) were conducted exclusively in Nigeria, of which 12 (33 percent of the total) focused specifically on Lagos State; a further 9 studies (25 percent) examined other West African or African contexts, and 9 studies (25 percent) drew on Malaysian or broader developing-country evidence. 
The geographic concentration confirms both the relevance of the Lagos context and the need for more comparative research across African cities. Methodologically, questionnaire surveys dominated the corpus (25 of 36 studies, 69 percent), with smaller contributions from case studies (4 studies, 11 percent), mixed-methods designs (3 studies, 8 percent), literature or systematic reviews (3 studies, 8 percent), and document analyses (1 study, 3 percent). Three studies employed correlation or regression analysis to quantify the problem-performance relationship, indicating a methodological advance in the most recent literature.
Table 2: Distribution of Included Studies by Year and Geography
	Period
	Nigeria
	Other Africa
	Malaysia/Developing
	Total

	2010–2014
	4
	1
	2
	7

	2015–2017
	3
	1
	2
	6

	2018–2020
	6
	2
	2
	10

	2021–2023
	3
	3
	2
	8

	2024–2026
	2
	2
	1
	5

	Total
	18
	9
	9
	36


3.2 Maintenance Management Problems in High-Rise Residential Buildings
Thematic synthesis of the 36 included studies reveals five dominant clusters of maintenance management problems, each comprising several sub-themes. These clusters are not independent; they interact in complex, often reinforcing ways, a point returned to in the discussion.
3.2.1 Financial Constraints
Financial constraints emerged as the most frequently reported problem, cited in 29 of 36 studies (81 percent). However, the subset of studies that provided direct empirical evidence linking financial constraints to specific performance indicators is smaller: 12 studies (listed in Table 3) supply analysable data on this pathway, while the remaining 17 mention financial issues in general terms without quantifying their performance effects. The sub-themes within this cluster include inadequate budgetary allocation for maintenance (reported in 24 studies), non-payment or delayed payment of service charges by residents (19 studies), absence of sinking funds for major capital repairs (17 studies), and cost escalation of maintenance materials and labour (15 studies). Adenuga et al. (2015) found that over 80 percent of respondents in government residential estates in Lagos identified insufficient funding as the primary barrier to effective maintenance.
Similarly, Ogungbemi et al. (2017) reported that maintenance budgets in tertiary institution buildings in Lagos were routinely diverted to other priorities, with actual maintenance expenditure averaging only 30 to 40 percent of the budgeted amount. Au-Yong et al. (2023) demonstrated statistically that maintenance budget overrun is significantly correlated with cost variance (the ratio of actual maintenance spent to planned maintenance cost) in high-rise residential buildings, with a Pearson correlation coefficient of r = .62 (p < .01). The consistency of these findings across survey and correlational designs strengthens confidence in the financial constraint–performance pathway.
Table 3: Studies Contributing to the Financial Constraints Theme
	Study
	Contribution

	Adenuga, 2012
	Identified insufficient budgetary allocation as the most critical barrier to hospital building maintenance in South-west Nigeria

	Adenuga et al., 2015
	Found that over 80% of respondents identified insufficient funding as the primary barrier in government residential estates

	Aduwo & Ibem, 2020
	Reported that inadequate funding for maintenance significantly reduced resident satisfaction in public sector housing

	Aghimien et al., 2020
	Identified financial constraints as the top-ranked barrier to building maintenance in private tertiary institutions

	Aliyu & Bello, 2022
	Found that only 14% of high-rise buildings in Lagos had adequate maintenance budgets

	Amusan & Olojede, 2021
	Reported that cost escalation of materials and labour significantly increased maintenance expenditure

	Au-Yong et al., 2023
	Demonstrated statistically that budget overrun correlates with cost variance (r = .62, p < .01)

	Ebekozien, 2020
	Identified funding gaps as the most frequently cited constraint in public health-care building maintenance

	Folorunso & Izobo-Martins, 2015
	Found that multi-owner buildings suffer from inconsistent service charge collection

	Ogungbemi et al., 2017
	Reported actual maintenance expenditure averaged only 30–40% of budgeted amounts in Lagos

	Oke et al., 2025
	Found that funding was the most significant factor influencing maintenance tactics in tropical climates

	Oladokun & Ogunbiyi, 2019
	Documented that service charge default rates exceeded 40% in Lagos high-rise buildings


3.2.2 Human-Resource Deficits
The second cluster covered deficits in the quantity, quality, and motivation of maintenance personnel, reported in 27 of 36 studies (75 percent). Among these, 9 studies (listed in Table 4) contain evidence that links human-resource deficits to measurable maintenance performance outcomes. Sub-themes include a shortage of qualified maintenance professionals (22 studies), reliance on unskilled or semi-skilled labour (17 studies), inadequate training and professional development (15 studies), and high staff turnover (10 studies). In Lagos, Akinola et al. (2020) found that only 22 percent of maintenance workers in high-rise residential buildings held relevant professional certifications, compared with over 60 percent in similar buildings in Malaysia.
The consequence goes beyond inefficiency but actively harmful maintenance practices, as unqualified workers may misdiagnose defects, use inappropriate repair techniques, or fail to identify latent structural problems that later become catastrophic. Ogungbemi (2021) reported that 67 percent of building services maintenance failures in Lagos tertiary institutions were attributable to incompetent personnel. Dompey et al. (2025), studying digital innovation in building maintenance in Ghana, found that workforce skills gaps significantly constrained the adoption of technology-enabled maintenance practices, suggesting that the human-resource deficit has cascading effects that extend beyond traditional maintenance quality into the capacity for technological improvement. Chua et al. (2018) documented that unqualified workers misdiagnose defects and use inappropriate repair techniques, creating a cycle of ineffective repairs that increases rather than decreases maintenance backlogs.
Table 4: Studies Contributing to the Human-Resource Deficits Theme
	Study
	Contribution

	Akinola et al., 2020
	Found that only 22% of maintenance workers held relevant professional certifications in Lagos high-rises

	Aliyu & Bello, 2022
	Reported reliance on unskilled labour as a significant factor affecting maintenance quality

	Amusan & Olojede, 2021
	Identified shortage of qualified maintenance professionals as a key driver of poor maintenance outcomes

	Chua et al., 2018
	Documented that unqualified workers misdiagnose defects and use inappropriate repair techniques

	Au-Yong et al., 2019
	Reviewed the prevalence of corrective over preventive maintenance and linked it to workforce competence

	Dauda & Ibitoye, 2021
	Found that inadequate training and professional development compromised maintenance quality in institutions

	Dompey et al., 2025
	Reported that digital innovation in maintenance is constrained by workforce skills gaps in Ghana

	Ogungbemi, 2021
	Reported that 67% of building services maintenance failures were attributable to incompetent personnel

	Oke et al., 2025
	Found that staff competency and training were critical to effective maintenance methodologies


3.2.3 Institutional and Regulatory Weaknesses
Institutional and regulatory weaknesses constitute the third cluster, noted in 23 of 36 studies (64 percent). The number of studies that furnish evidence of a direct link between these weaknesses and performance indicators is 8 studies (Table 5). Sub-themes include the absence or poor enforcement of maintenance regulations (19 studies), lack of a national maintenance policy (15 studies), fragmentation of regulatory responsibility across multiple agencies (12 studies), and corruption in maintenance procurement (10 studies). Despite the existence of the National Building Code of Nigeria (2006), enforcement remains weak, particularly in Lagos State where the Lagos State Building Control Agency (LASBCA) lacks the resources and personnel to conduct regular inspections (Aliyu & Bello, 2022). Aliyu & Bello (2022) found that only 14 percent of high-rise residential buildings in Lagos had documented maintenance schedules, and fewer than 8 percent had ever been inspected by a regulatory authority. 
Lateef et al. (2024) documented the absence of a national maintenance policy as a systemic impediment, while Ebekozien (2020) highlighted the absence of enforceable maintenance standards in public buildings. Iyagba & Adenuga (2012) found that fragmentation of regulatory responsibility across agencies undermined enforcement, while Zawawi et al. (2023) highlighted the challenges in regulatory frameworks for strata title buildings in Malaysia, noting that even where regulations exist, enforcement capacity and compliance monitoring remain weak.
Table 5: Studies Contributing to the Institutional and Regulatory Weaknesses Theme
	Study
	Contribution

	Aliyu & Bello, 2022
	Found that fewer than 8% of high-rise buildings had ever been inspected by a regulatory authority

	Au-Yong et al., 2024
	Identified regulatory compliance as a key factor in maintenance prioritisation decisions

	Ebekozien, 2020
	Highlighted the absence of enforceable maintenance standards in public buildings

	Folorunso & Izobo-Martins, 2015
	Reported that multi-owner buildings lack regulatory frameworks for shared maintenance responsibility

	Iyagba & Adenuga, 2012
	Found that fragmentation of regulatory responsibility across agencies undermined enforcement

	Lateef et al., 2024
	Documented the absence of a national maintenance policy as a systemic impediment

	Ogungbemi, 2021
	Noted that corruption in maintenance procurement further weakened institutional capacity

	Zawawi et al., 2023
	Highlighted challenges in regulatory frameworks for strata title buildings in Malaysia


3.2.4 Technical and Design Deficiencies
The fourth cluster relates to deficiencies originating in the design and construction phases, reported in 21 of 36 studies (58 percent). Of these, 8 studies (Table 6) supply empirical evidence linking technical or design deficiencies to performance indicators. Sub-themes include design that does not facilitate maintenance access (16 studies), use of substandard construction materials (15 studies), poor workmanship (13 studies), and absence of building maintenance manuals (11 studies). 
In Lagos, the humid tropical climate and coastal exposure create aggressive deterioration conditions that are rarely factored into design specifications. Waziri (2016) identified design and construction defects as significant factors influencing residential building maintenance in Nigeria, including inadequate waterproofing, poor drainage systems, and inaccessible building services. These design deficiencies increase maintenance frequency and cost, creating a feedback loop that exacerbates the financial constraints described above. 
Au-Yong et al. (2023) provided the most direct empirical evidence linking a technical problem to a performance indicator, demonstrating that spare-parts unavailability correlates significantly with reduced equipment effectiveness (r = .55, p < .05). Ebiloma et al. (2023) identified low levels of maintenance documentation as a major factor contributing to inefficient maintenance management in Nigerian buildings, while Ugochukwu & Olusanjo (2020) identified poor workmanship and substandard materials as major technical factors. Rashid et al. (2021) developed a maintenance framework addressing design-phase deficiencies in Malaysian housing, confirming that structural interventions at the design stage can reduce long-term maintenance burdens.
Table 6: Studies Contributing to the Technical and Design Deficiencies Theme
	Study
	Contribution

	Au-Yong et al., 2014
	Demonstrated that HVAC design deficiencies increase maintenance frequency and reduce occupant satisfaction

	Au-Yong et al., 2023
	Showed that spare-parts unavailability correlates with reduced equipment effectiveness (r = .55, p < .05)

	Waziri, 2016
	Identified design and construction defects as significant factors influencing residential building maintenance outcomes in Nigeria

	Kampamba & Kachepa, 2019
	Assessed design deficiencies contributing to property maintenance challenges in high-rise buildings

	Oke et al., 2025
	Found that unresponsive design concepts and environmental hazards aggravated building defects

	Rashid et al., 2021
	Developed a maintenance framework addressing design-phase deficiencies in Malaysian housing

	Ugochukwu & Olusanjo, 2020
	Identified poor workmanship and substandard materials as major technical factors affecting maintenance

	Ebiloma et al., 2023
	Identified low levels of maintenance documentation as a major factor contributing to inefficient maintenance management in Nigerian buildings


3.2.5 Socio-Cultural Barriers
The fifth cluster, reported in 19 of 36 studies (53 percent), captures the socio-cultural dimensions of maintenance failure. Evidence that directly ties socio-cultural barriers to performance outcomes is available from 10 studies (Table 7). Sub-themes include a poor maintenance culture characterised by reactive rather than proactive attitudes (17 studies), resistance to paying service charges driven by a lack of trust in management (12 studies), and inadequate awareness of residents’ rights and obligations under strata or condominium law (10 studies). 
Akinola et al. (2020) found that the concept of a sinking fund, standard in Malaysian strata management, was unfamiliar to 78 percent of residents in Lagos high-rise buildings. This cultural gap means that even well-designed financial mechanisms fail at the point of implementation, because residents do not understand or accept their responsibility to contribute. Ogungbemi (2021) noted that the dominant maintenance approach in Nigeria is corrective, responding only after failure occurs, rather than preventive, which addresses deterioration before it becomes critical. Oladokun & Ogunbiyi (2019) found that this reactive orientation is deeply embedded in both institutional norms and individual behaviour, making it resistant to policy interventions that focus solely on technical or financial solutions. 
Ebekozien et al. (2021) assessed current maintenance practices in Nigerian public hospital buildings, finding that poor maintenance culture was a persistent impediment to effective upkeep. Wahab & Sairi (2015) and Ogunbayo et al. (2022) confirmed that socio-cultural factors and institutional inertia are dominant challenges in developing countries generally. Zawawi et al. (2023) highlighted occupant behaviour and awareness deficits as challenges in strata maintenance, further underscoring that socio-cultural barriers to effective maintenance are not unique to Nigeria but are a shared feature of developing-country contexts.
Table 7: Studies Contributing to the Socio-Cultural Barriers Theme
	Study
	Contribution

	Aduwo & Ibem, 2020
	Reported that a poor maintenance culture reduced resident satisfaction in public housing

	Akinola et al., 2020
	Found that 78% of residents in Lagos high-rise buildings were unfamiliar with the concept of a sinking fund

	Aliyu & Bello, 2022
	Documented resistance to paying service charges driven by lack of trust in building management

	Folorunso & Izobo-Martins, 2015
	Reported that multi-owner buildings suffer from collective action problems in maintenance decisions

	Ogunbayo et al., 2022
	Reviewed the role of maintenance culture in developing countries and identified cultural barriers

	Ogungbemi, 2021
	Noted the dominant corrective rather than preventive maintenance orientation in Nigeria

	Oladokun & Ogunbiyi, 2019
	Found that reactive maintenance culture was deeply embedded in institutional and individual behaviour

	Ebekozien et al., 2021
	Assessed current maintenance practices in Nigerian public buildings and identified poor maintenance culture as a persistent impediment to effective upkeep

	Wahab & Sairi, 2015
	Identified socio-cultural factors affecting maintenance management in Malaysian high-rise buildings

	Zawawi et al., 2023
	Highlighted occupant behaviour and awareness deficits as challenges in strata maintenance


3.3 Maintenance Performance Indicators
The included studies employ a range of maintenance performance indicators, which can be grouped into three categories. Cost indicators include cost variance (actual versus planned maintenance expenditure), maintenance cost per square metre, and the ratio of corrective to preventive maintenance spending. Effectiveness indicators include equipment effectiveness (ratio of actual to planned maintenance downtime), mean time between failures, and the number of recurring defects. Satisfaction indicators include resident satisfaction with maintenance service quality, response time to maintenance requests, and perceived building condition. 
Au-Yong et al. (2023) identified two statistically significant correlations: maintenance budget overrun with cost variance (r = .62, p < .01), and unavailability of spare parts with equipment effectiveness (r = .55, p < .05). Shah et al. (2022) further demonstrated that maintenance characteristics, particularly budget allocation and workforce competence, significantly influence performance outcomes. These findings provide the most direct empirical evidence of problem-performance relationships in the literature reviewed, and they underscore the importance of financial and supply-chain management in determining maintenance outcomes.
3.4 Thematic Synthesis Matrix
Table 8 presents the thematic synthesis matrix. It maps each problem cluster to the three performance indicator categories, using only those studies that provided explicit evidence of a problem performance linkage (the same subset counted in Tables 3-7). The matrix thus reflects the density of analysable evidence, not the total number of studies that mentioned a problem. The intersection of financial constraints with cost variance and equipment effectiveness represents the most densely populated cell, confirming it as the dominant pathway in the problem performance relationship for which empirical data are currently available.
Table 8: Thematic Synthesis Matrix: Number of Studies Providing Empirical Problem Performance Evidence, by Problem Cluster and Performance Indicator Category
	Problem Cluster
	Cost Indicators
	Effectiveness Indicators
	Satisfaction Indicators
	Total Studies

	Financial Constraints
	7
	4
	3
	12

	Human-Resource Deficits
	3
	5
	4
	9

	Institutional/Regulatory Weaknesses
	3
	2
	4
	8

	Technical/Design Deficiencies
	3
	4
	2
	8

	Socio-Cultural Barriers
	2
	2
	7
	10

	Total
	18
	17
	20
	36


Note: Studies are counted in a cell if they report data linking the problem cluster to at least one indicator within that category. Some studies contribute to multiple cells. Row totals correspond to the study counts in Tables 3-7, which represent the subset of the 36 included studies that provide analysable problem performance evidence for that cluster.
4.0 Discussion
4.1 Summary of Findings
This review provides a comprehensive synthesis of research on the relationship between maintenance management problems and maintenance performance in high-rise residential buildings in Lagos State, Nigeria. Three central insights emerge. First, maintenance management problems are not isolated failings but interconnected clusters that reinforce one another: financial constraints limit the ability to hire qualified personnel, which increases technical errors, which in turn raises maintenance costs and further strains budgets. 
Second, the relationship between problems and performance is empirically demonstrable but remains under-researched in the Nigerian context; three of 36 included studies employed correlational or multivariate methods to quantify problem-performance linkages, specifically Au-Yong et al. (2023), Shah et al. (2022), and Chua et al. (2018). Of these, Au-Yong et al. (2023) and Shah et al. (2022) provide the most direct statistical evidence from high-rise buildings. 
Third, the Lagos State context introduces specific amplifiers of these problems, including the absence of a strata management regulatory framework comparable to Malaysia's Strata Management Act 2013, the weak enforcement capacity of the Lagos State Building Control Agency, and a cultural orientation toward reactive maintenance that is deeply embedded in both institutional practice and individual behaviour.
4.2 Theoretical Contribution
The findings relate to the existing theoretical literature in two ways. First, they integrate the problem-performance relationship into a conceptual framework that accounts for the cascading and interactive effects of maintenance management problems. Prior studies have tended to treat problems as independent variables affecting a single performance outcome; the framework proposed here recognises that problems propagate across multiple performance dimensions simultaneously, and that the cumulative effect is greater than the sum of individual effects. 
Second, the findings challenge the assumption, implicit in much of the Nigerian literature, that improved funding alone will resolve maintenance performance deficits. While financial constraints are indeed the most frequently reported problem, the review demonstrates that human-resource deficits, regulatory weaknesses, technical deficiencies, and socio-cultural barriers each independently affect performance and must be addressed in concert.
The proposed conceptual framework (Figure 2) maps five problem clusters as inputs, three performance indicator categories as outputs, and identifies four mediating mechanisms: procurement efficiency, workforce competence, regulatory compliance, and resident engagement. Each of these mediating mechanisms is supported by empirical evidence from the synthesis, as elaborated below.
[image: ]Figure 2: Proposed Conceptual Framework
4.2.1 Procurement Efficiency
Procurement efficiency mediates the relationship between financial constraints and cost performance indicators. When maintenance procurement is inefficient, characterised by corruption, delayed contract awards, or non-competitive tendering, the same budget allocation yields less maintenance output, directly inflating cost variance. Ogungbemi (2021) reported that corruption in maintenance procurement was identified as a significant factor in several of the included studies, suggesting that the financial constraint problem is not merely one of insufficient funds but also of how those funds are deployed. 
Ogungbemi et al. (2017) also found that maintenance budgets in Lagos were routinely diverted to other priorities, with actual maintenance expenditure averaging only 30 to 40 percent of the budgeted amount, indicating systemic procurement inefficiency. Aliyu & Bello (2022) documented that only 14 percent of high-rise residential buildings in Lagos had documented maintenance schedules, suggesting that procurement is ad hoc rather than planned. Au-Yong et al. (2023) provided further evidence, demonstrating that budget overrun is significantly correlated with cost variance (r = .62, p < .01), a relationship that is amplified when procurement processes are inefficient. The evidence thus supports procurement efficiency as a mechanism that either amplifies or mitigates the financial constraint–cost performance pathway.
4.2.2 Workforce Competence
Workforce competence mediates the relationship between human-resource deficits and effectiveness performance indicators. The synthesis reveals that the shortage of qualified maintenance professionals does not just reduce the volume of maintenance activity; but it actively degrades the quality of maintenance output, increasing the frequency of recurring defects and reducing equipment effectiveness. 
Akinola et al. (2020) found that only 22 percent of maintenance workers in Lagos high-rise buildings held relevant certifications, while Ogungbemi (2021) reported that 67 percent of building services maintenance failures were directly attributable to incompetent personnel. Chua et al. (2018) documented that unqualified workers misdiagnose defects and use inappropriate repair techniques, creating a cycle of ineffective repairs that increases rather than decreases maintenance backlogs. 
Dauda & Ibitoye (2021) found that inadequate training and professional development compromised maintenance quality in government-owned institutions. Dompey et al. (2025) extended this finding by demonstrating that workforce skills gaps in Ghana constrained the adoption of digital innovations in maintenance, suggesting that the competence deficit also limits the capacity for technological improvement. Au-Yong et al. (2023) further showed that spare-parts unavailability, often a consequence of poor workforce planning, correlates significantly with reduced equipment effectiveness (r = .55, p < .05). The evidence therefore supports workforce competence as a mechanism that mediates the human-resource deficit–effectiveness performance pathway.
4.2.3 Regulatory Compliance
Regulatory compliance mediates the relationship between institutional and regulatory weaknesses and all three performance indicator categories. When regulations exist but are not enforced, the intended performance benefits of those regulations are not realised. Aliyu & Bello (2022) found that fewer than 8 percent of high-rise buildings in Lagos had ever been inspected by a regulatory authority, indicating near-total regulatory non-compliance. 
Lateef et al. (2024) later documented the absence of a national maintenance policy as a systemic impediment, meaning that even where compliance is sought, the regulatory framework is incomplete. Ebekozien (2020) further highlighted the absence of enforceable maintenance standards in public buildings, while Iyagba & Adenuga (2012) found that fragmentation of regulatory responsibility across agencies undermined enforcement. Zawawi et al. (2023) confirmed that even in Malaysia, where the Strata Management Act 2013 provides a regulatory template, enforcement capacity and compliance monitoring remain weak. 
Au-Yong et al. (2024) identified regulatory compliance as a key factor in maintenance prioritisation decisions, suggesting that where compliance is achieved, it directly influences how maintenance resources are allocated and therefore how effectively problems are addressed. The evidence thus supports regulatory compliance as a mechanism that mediates the institutional/regulatory weakness–performance pathway, with effects across cost, effectiveness, and satisfaction dimensions.
4.2.4 Resident Engagement
Resident engagement mediates the relationship between socio-cultural barriers and satisfaction performance indicators. The synthesis reveals that the failure of maintenance systems in Lagos is not solely a supply-side problem; it is also a demand-side problem, in which residents’ lack of awareness, trust, and willingness to participate in maintenance governance undermines even well-resourced maintenance programmes. Akinola et al. (2020) found that 78 percent of residents in Lagos high-rise buildings were unfamiliar with the concept of a sinking fund, indicating a fundamental knowledge gap that prevents effective financial participation. 
Aliyu & Bello (2022) documented resistance to paying service charges driven by a lack of trust in building management, while Folorunso & Izobo-Martins (2015) reported that multi-owner buildings suffer from collective action problems in maintenance decisions. Oladokun & Ogunbiyi (2019) found that service charge default rates exceeded 40 percent in Lagos high-rise buildings, directly reducing the funds available for maintenance. Ogungbemi (2021) noted the dominant corrective approach, in which residents and managers alike respond only after failure occurs. 
Aduwo & Ibem (2020) confirmed that a poor maintenance culture reduced resident satisfaction in public housing. Zawawi et al. (2023) highlighted occupant behaviour and awareness deficits as challenges in strata maintenance in Malaysia. The evidence thus supports resident engagement as a mechanism that mediates the socio-cultural barrier–satisfaction pathway, with indirect effects on cost and effectiveness indicators through the financial constraint pathway (i.e., non-payment of service charges constrains budgets).
4.3 Practical and Policy Implications
For building managers and property developers in Lagos State, the evidence suggests that improving maintenance performance requires simultaneous action on multiple fronts rather than incremental fixes to a single problem area. Three priorities emerge. First, establishing mandatory sinking funds and transparent service charge collection mechanisms, modelled on the Malaysian Strata Management Act 2013, would address the financial constraint at its root by creating a reliable revenue stream dedicated exclusively to maintenance. 
Second, investing in the professionalisation of maintenance personnel through certification programmes and continuing professional development would reduce the human-resource deficit that currently drives ineffective and even harmful maintenance practices. Third, strengthening the enforcement capacity of the Lagos State Building Control Agency, including regular maintenance audits for buildings above four storeys, would close the regulatory gap that currently allows problems to accumulate without accountability. 
For policymakers, the findings highlight the urgency of enacting a national maintenance policy that establishes minimum standards for building maintenance across Nigeria. The four mediating mechanisms identified in the framework suggest that interventions targeting procurement efficiency, workforce competence, regulatory compliance, and resident engagement will yield the greatest returns on maintenance performance.
4.4 Limitations and Future Research
This review has several limitations. First, the screening was conducted by a single reviewer, which increases the risk of inconsistent application of inclusion criteria compared with dual-reviewer screening. Second, the restriction to English-language publications may have excluded relevant studies in French or Portuguese from other West African contexts. Third, the predominance of questionnaire-survey methodology in the included studies (69 percent) means that the synthesis relies heavily on perceptual data rather than objective performance measurements, a limitation of the evidence base rather than the review itself. 
Fourth, the geographic concentration of studies in Lagos and southern Nigeria means that findings may not generalise to northern Nigerian contexts where different climatic, economic, and cultural conditions prevail. Future research should address these limitations by employing longitudinal study designs that track maintenance performance over time, by using objective performance metrics alongside perceptual measures, by conducting comparative studies across Nigerian states and between Nigerian and other developing-country contexts, and by testing the proposed conceptual framework empirically through structural equation modelling or other multivariate techniques capable of capturing the cascading and interactive effects identified in this review. 
In particular, the four mediating mechanisms proposed in the framework (procurement efficiency, workforce competence, regulatory compliance, and resident engagement) should be operationalised and tested as mediators in quantitative models of the problem-performance relationship.
5.0 Conclusion
This systematic literature review has synthesised 36 peer-reviewed studies to establish the relationship between maintenance management problems and maintenance performance in high-rise residential buildings, with particular attention to the Lagos State, Nigeria, context. The evidence reveals five interconnected problem clusters (financial constraints, human-resource deficits, institutional and regulatory weaknesses, technical and design deficiencies, and socio-cultural barriers) that collectively and interactively degrade maintenance performance across cost, effectiveness, and satisfaction dimensions. The most empirically robust linkage exists between financial constraints and cost variance, and between spare-parts unavailability and equipment effectiveness, though the overall body of quantitative evidence is growing, with three studies employing correlational or multivariate methods (Au-Yong et al., 2023; Shah et al., 2022; Chua et al., 2018). 
The proposed conceptual framework offers a structured representation of the problem-performance pathways through four mediating mechanisms (procurement efficiency, workforce competence, regulatory compliance, and resident engagement), each supported by empirical evidence from the synthesis, that represent critical intervention points for policy and practice. The field now knows that maintenance management problems in Lagos State's high-rise residential buildings are systemic, cascading, and mutually reinforcing, and that effective intervention must be correspondingly comprehensive rather than piecemeal. Future research that tests this framework empirically, particularly the mediating mechanisms, will advance both the theoretical understanding and the practical improvement of building maintenance in one of Africa's most consequential urban environments.
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APPENDICES
Appendix A: Search Strings by Database
Scopus: ("maintenance management" OR "building maintenance" OR "facility management") AND ("problem*" OR "challenge*" OR "barrier*") AND ("high-rise" OR "multi-storey" OR "residential building*") AND ("maintenance performance" OR "building performance"). Date range: 2010–2026. Interface: Scopus. Run: 15 April 2026. Hits: 423.

Web of Science: TS=("maintenance management" OR "building maintenance") AND TS=("problem*" OR "challenge*") AND TS=("high-rise" OR "residential building*") AND TS=("maintenance performance"). Date range: 2010–2026. Interface: Web of Science Core Collection. Run: 16 April 2026. Hits: 312.

Google Scholar: "maintenance management problems" "high-rise residential" "maintenance performance" Nigeria. Date range: 2010–2026. Run: 17 April 2026. Hits: 487.

AJOL: "maintenance management" AND "residential buildings" AND Nigeria. Date range: 2010–2026. Interface: African Journals OnLine. Run: 18 April 2026. Hits: 165.


Appendix B: Characteristics of All 36 Included Studies
Table B1: Complete Characteristics of the 36 Included Studies
	Author(s), Year
	Design
	Setting
	Sample
	Key Findings

	Adenuga, 2012
	Questionnaire survey
	South-west Nigeria
	168 respondents
	Insufficient funding and weak regulatory enforcement are the most critical barriers to hospital building maintenance

	Adenuga et al., 2015
	Questionnaire survey
	Akure, Nigeria
	240 respondents
	Over 80% of respondents identified insufficient funding as the primary barrier to effective maintenance

	Aduwo & Ibem, 2020
	Questionnaire survey
	Lagos, Nigeria
	546 respondents
	Inadequate funding and poor maintenance culture significantly reduced resident satisfaction

	Adegun & Adedeji, 2023
	Document analysis
	Nigeria
	National data
	Rapid urbanisation and inadequate infrastructure exacerbate health and maintenance challenges

	Aghimien et al., 2020
	Questionnaire survey
	Nigeria
	180 respondents
	Financial constraints ranked as the top barrier to building maintenance in private tertiary institutions

	Akinola et al., 2020
	Questionnaire survey
	Lagos, Nigeria
	632 respondents
	Only 22% of maintenance workers held relevant certifications; 78% unfamiliar with sinking fund concept

	Aliyu & Bello, 2022
	Questionnaire survey
	Lagos, Nigeria
	195 respondents
	Fewer than 8% of high-rise buildings had regulatory inspections; design and poor workmanship are key factors

	Amusan & Olojede, 2021
	Questionnaire survey
	Nigeria
	215 respondents
	Cost escalation and shortage of qualified professionals are key drivers of poor maintenance outcomes

	Au-Yong et al., 2023
	Questionnaire survey, correlation analysis
	Malaysia
	320 respondents
	Budget overrun correlates with cost variance (r = .62); spare-parts unavailability correlates with equipment effectiveness (r = .55)

	Au-Yong et al., 2014
	Questionnaire survey
	Malaysia
	150 respondents
	HVAC design deficiencies increase maintenance frequency and reduce occupant satisfaction

	Chua et al., 2018
	Questionnaire survey, correlation analysis
	Malaysia
	280 respondents
	Identified relationship between preventive maintenance characteristics and maintenance performance; corrective maintenance predominates and unqualified workers misdiagnose defects

	Au-Yong et al., 2019
	Literature review
	Malaysia
	54 studies reviewed
	Routine maintenance is neglected; preventive approaches are rarely implemented in high-rise buildings

	Au-Yong et al., 2024
	Questionnaire survey
	Malaysia
	175 respondents
	Regulatory compliance and budget constraints influence maintenance prioritisation decisions

	Dauda & Ibitoye, 2021
	Case study
	South-West Nigeria
	6 institutions
	Inadequate training and professional development compromise maintenance quality

	Dompey et al., 2025
	Mixed-methods
	Ghana
	45 respondents
	Digital innovation in maintenance is constrained by workforce skills gaps and inadequate ICT infrastructure

	Ebekozien, 2020
	Systematic review
	Nigeria
	46 studies reviewed
	Funding gaps and absence of enforceable standards are the most frequently cited constraints

	Waziri, 2016
	Questionnaire survey
	Nigeria
	240 respondents
	Design and construction defects identified as significant factors influencing residential building maintenance outcomes in Nigeria

	Folorunso & Izobo-Martins, 2015
	Questionnaire survey
	Lagos, Nigeria
	168 respondents
	Multi-owner buildings suffer from inconsistent service charge collection and collective action problems

	Ibem & Aduwo, 2013
	Questionnaire survey
	Ogun State, Nigeria
	480 respondents
	Residential satisfaction is significantly influenced by building maintenance quality and management responsiveness

	Ibem et al., 2013
	Questionnaire survey
	Ogun State, Nigeria
	520 respondents
	Performance of public housing is constrained by design deficiencies and inadequate maintenance budgets

	Iyagba & Adenuga, 2012
	Questionnaire survey
	South-west Nigeria
	156 respondents
	Fragmentation of regulatory responsibility across agencies undermines maintenance enforcement

	Ebiloma et al., 2023
	Mixed-methods
	Nigeria
	96 respondents
	Low levels of maintenance documentation identified as a major factor causing inefficient maintenance management in Nigerian buildings

	Kampamba & Kachepa, 2019
	Case study
	Gaborone, Botswana
	12 buildings
	Design deficiencies contribute significantly to property maintenance challenges in high-rise buildings

	Lateef et al., 2024
	Systematic review
	Nigeria
	38 studies reviewed
	Absence of a national maintenance policy is a systemic impediment to effective building upkeep

	Ogunbayo et al., 2022
	Literature review
	Developing countries
	100+ studies reviewed
	Maintenance culture in developing countries is dominated by reactive approaches and institutional inertia

	Ogungbemi, 2021
	Questionnaire survey
	Lagos, Nigeria
	175 respondents
	67% of building services maintenance failures attributable to incompetent personnel; corrective approach dominates

	Ogungbemi et al., 2017
	Questionnaire survey
	Lagos, Nigeria
	192 respondents
	Actual maintenance expenditure averaged only 30–40% of budgeted amounts; budgets routinely diverted

	Oke et al., 2025
	Mixed-methods
	South Africa/Nigeria
	285 respondents
	Funding, maintenance culture, and maintenance awareness are the most significant factors influencing maintenance tactics

	Oladokun & Ogunbiyi, 2019
	Questionnaire survey
	Lagos, Nigeria
	165 respondents
	Service charge default rates exceeded 40%; reactive maintenance culture is deeply embedded

	Rashid et al., 2021
	Soft system methodology
	Malaysia
	25 experts
	A structured maintenance framework addressing design-phase deficiencies improves long-term building performance

	Shah et al., 2022
	Questionnaire survey, correlation analysis
	Malaysia
	265 respondents
	Maintenance characteristics significantly influence performance outcomes; budget allocation is the strongest predictor

	Ebekozien et al., 2021
	Mixed-methods
	Nigeria
	345 respondents
	Poor maintenance culture identified as a persistent impediment to effective upkeep of public buildings in Nigeria

	Ugochukwu & Olusanjo, 2020
	Questionnaire survey
	Nigeria
	205 respondents
	Poor workmanship and substandard materials are major technical factors; preventive maintenance is rarely practised

	Wahab & Sairi, 2015
	Literature review
	Malaysia
	48 studies reviewed
	Socio-cultural factors and funding issues are the dominant challenges in high-rise building maintenance

	Yusof & Shafiei, 2013
	Questionnaire survey
	Malaysia
	195 respondents
	Housing maintenance performance in public housing is constrained by budget limitations and institutional weaknesses

	Zawawi et al., 2023
	Case study
	Klang Valley, Malaysia
	30 respondents
	Occupant behaviour and awareness deficits, combined with weak regulatory frameworks, challenge strata maintenance


Note: from the 36 included studies.
Appendix C: Studies Excluded at Eligibility Stage with Reasons
Of the 298 full-text records assessed, 262 were excluded. Reasons for exclusion: failure to link problems to performance outcomes (118 studies), focus on only non-residential buildings with no relation to current study (73 studies), absence of empirical data including opinion pieces and editorials (47 studies), publication before 2010 and outside the review timeframe (15 studies), and non-English language (9 studies).
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