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Abstract
This study examined the effectiveness of facility management (FM) strategies in two federal tertiary institutions in Niger State, Nigeria: the Federal University of Technology Minna (FUTMinna) and Federal Polytechnic Bida. Using a descriptive survey design and multi-stage sampling technique, data were collected from 609 respondents comprising academic and non-academic staff, students, and facility management officers. Analytical tools included descriptive statistics, paired sample t-test, Relative Satisfaction Index (RSI), Relative Importance Index (RII), and one-way Analysis of Variance (ANOVA). Results showed that both institutions predominantly adopt reactive maintenance, with FUTMinna applying a hybrid strategy and Federal Polytechnic Bida using a mixed approach. Facility conditions were generally poor, with statistically significant differences in laboratories (p = 0.037), electricity supply (p = 0.032), and access roads (p = 0.013) favouring FUTMinna. User satisfaction was uniformly low to moderate across both institutions (RSI: 0.34–0.69), with no statistically significant inter-institutional difference (F = 0.247, p > 0.05). Funding and financing emerged as the most critical factor influencing FM strategies (RII: 0.97 and 0.93). The study recommends a transition from reactive to proactive FM models, increased budgetary allocation, and adoption of Computerised Maintenance Management Systems (CMMS) to improve facility performance and user experience in Nigerian federal tertiary institutions.
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1. Introduction
Federal tertiary institutions in Nigeria occupy a central role in human capital development and national economic growth. The quality of physical learning environments in these institutions directly influences academic output, student satisfaction, and staff productivity (Asiabaka, 2021). Facility management (FM) is the systematic integration of processes within an institution to maintain and develop agreed-upon services that support the organisation's core objectives (British Institute of Facilities Management [BIFM], 2012). However, the physical state of educational facilities in Nigerian public universities and polytechnics continues to deteriorate at an alarming rate, threatening the quality of academic delivery.
Niger State hosts two prominent federal tertiary institutions: the Federal University of Technology Minna (FUTMinna) and the Federal Polytechnic Bida, both of which face persistent challenges in maintaining and managing physical infrastructure. Despite increasing student enrolment and growing academic programmes, these institutions have not proportionally scaled up their FM capacity. The consequences include dilapidated lecture halls, failing laboratory equipment, inadequate sanitation facilities, unreliable power and water supply, and compromised safety systems. These deficiencies not only impair the learning environment but also erode institutional competitiveness.
The global literature on FM in higher education increasingly emphasises the strategic importance of proactive and preventive maintenance over reactive approaches (Lavy, 2018; Amaratunga and Baldry, 2000). Institutions that rely solely on breakdown-driven maintenance cycles inevitably incur higher long-term costs, face user dissatisfaction, and compromise regulatory compliance. In the Nigerian context, structural underfunding, weak policy frameworks, and a pervasive culture of reactive maintenance compound these challenges (Odediran et al., 2015; Adenuga et al., 2007).
Despite the growing body of research on FM in Nigerian higher education, comparative empirical studies that assess FM strategy adoption, physical facility conditions, user satisfaction levels, and influencing factors across multiple federal institutions within the same geopolitical context remain limited. This study addresses that gap by evaluating FM effectiveness across FUTMinna and Federal Polytechnic Bida, providing institution-specific and system-wide insights relevant to policy and practice. Hence, this study pursued four specific objectives: to assess the FM strategies adopted by the study institutions; to evaluate the physical condition of facilities; to examine user satisfaction with facilities; and to identify the critical factors influencing FM strategies.
2. 	Literature Review
2.1	Theoretical Framework
This study is anchored in the Strategic Asset Management (SAM) Theory and the Service Quality (SERVQUAL) Model, which together provide a broad lens for evaluating facility management (FM) effectiveness in tertiary institutions. SAM theory, advanced by Amaratunga and Baldry (2000), posits that physical assets must be managed as strategic organisational resources rather than operational burdens. Applied here, it underpins the assessment of FM strategy adoption, whether in-house, outsourced, or hybrid, and the maintenance typology (reactive versus proactive) practised at FUTMinna and Federal Polytechnic Bida. SAM argues that FM effectiveness is directly contingent on the alignment between institutional resource allocation decisions and long-term asset lifecycle planning. The documented dominance of reactive maintenance at both institutions represents a fundamental departure from this strategic alignment.
Complementing SAM, the SERVQUAL Model originally developed by Parasuraman et al. (1988) and adapted for FM by Atkins and Brooks (2009), frames user satisfaction as the gap between expected and perceived service delivery. This gap-based logic underpins the Relative Satisfaction Index (RSI) applied in this study and explains why satisfaction levels remain consistently low despite differing operational strategies. When FM inputs are constrained by funding inadequacy, user expectations structurally exceed service outputs. Together, both theories explain the tripartite relationship between FM strategy, facility condition, and user satisfaction, the three empirical pillars of this study. Funding inadequacy, personnel gaps, and weak policy enforcement are conceptualised as contextual moderators that determine the degree to which adopted strategies translate into effective FM outcomes.
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Figure 1: Theoretical Framework for FM Effectiveness in Federal Tertiary Institutions 
Source: Authors Synthesis 2025

2.2 	Concept and Scope of Facility Management
Facility management is broadly defined as the management of all services and infrastructure required to support the core business of an organisation (Atkins and Brooks, 2009). According to the International Facility Management Association (IFMA, 2020), FM encompasses space planning, real property, infrastructure operations and maintenance, health and safety, and environmental sustainability. In higher education, FM extends this definition to include the management of academic buildings, laboratories, utilities, transportation systems, and safety infrastructure.
The scope of FM in tertiary institutions has expanded significantly alongside the broadening of educational mandates. Chepkonga (2017) observed that physical facilities are fundamental to the quality of education, directly affecting both the cognitive and emotional well-being of students. Similarly, Hodges (2005) argued that facilities must function as valuable assets that are comfortable, cost-effective, and efficient. The failure to manage these assets strategically leads to architectural obsolescence, reduced user productivity, and increased vulnerability to safety hazards.
2.3 FM Strategies in Tertiary Institutions
Three predominant FM strategies are documented in the literature: in-house, outsourced, and hybrid approaches. In-house FM relies on internally employed personnel who possess institutional knowledge and cultural alignment but may lack specialised technical skills and scalability (Oladokun, 2011). Outsourcing transfers operational responsibility to external service providers, which can improve efficiency and access to expertise while reducing labour costs; however, it risks reduced institutional control and potential misalignment of service priorities (Ikediashi et al., 2012). The hybrid model combines internal and external resources, offering flexibility and the capacity to leverage specialised expertise while retaining core operational competencies.
Maintenance typology within FM further distinguishes between reactive, preventive, predictive, and emergency approaches. Reactive maintenance, addressing failures only after they occur, is the most prevalent in Nigerian public institutions, as documented by Odediran et al. (2015) and Adenuga et al. (2007). Preventive maintenance, by contrast, involves scheduled inspections and servicing before failures occur, thereby extending asset life and reducing cumulative maintenance costs (Hinks and Cook, 2004). Predictive maintenance applies advanced analytics and sensor-based monitoring to forecast failures (Khusnin, 2024), while emergency maintenance addresses acute safety-critical breakdowns.
2.4 User Satisfaction and Performance Measurement
User satisfaction is a widely accepted proxy for FM effectiveness in tertiary institutions (Amaratunga and Baldry, 2000; Kumar and Kumar, 2013). It measures the extent to which FM services meet the physical and functional expectations of students, academic staff, and administrative personnel. Atkins and Brooks (2009) argued that performance benchmarking in FM should focus not only on service cost but also on service quality. A composite approach that combines product-based metrics, such as facility condition scores, with user-based perception surveys provides a more comprehensive evaluation framework.
The Relative Satisfaction Index (RSI), adapted from Adama and Jinadu (2015), has gained traction as a standardised tool for measuring and ranking satisfaction levels across multiple facility types. RSI values range from 0 to 1, with values below 0.50 classified as dissatisfied and those between 0.50 and 0.74 categorised as moderately satisfied. Studies that apply this index to Nigerian public institutions consistently report satisfaction scores clustered in the lower ranges, particularly for sanitation, power supply, and climate control (Lavy, 2018).
2.5 Factors Influencing FM Effectiveness
The effectiveness of FM strategies in tertiary institutions is shaped by a constellation of financial, human, technological, policy, and environmental factors. Budget constraints consistently rank as the foremost challenge in Nigerian public institutions (Lavy and Shohet, 2009; Adenuga et al., 2007). Insufficient funding leads to deferred maintenance, inadequate equipment replacement, and understaffed FM departments. Beyond finance, the attitude and misuse of facilities by end users significantly accelerates deterioration, particularly in institutions with high student populations and limited facility awareness programmes.
Policy gaps are equally consequential. Institutions that lack formalised FM guidelines or fail to enforce existing frameworks are more likely to adopt ad hoc maintenance approaches (Akadiri et al., 2011). The integration of modern technologies, including Computer-Aided Facilities Management (CAFM) and Building Information Modelling (BIM), has been shown to significantly improve FM planning and resource allocation (Duffy, 2007). Weather conditions, particularly in tropical climates characterised by intense heat, humidity, and seasonal flooding, further accelerate facility degradation and add unpredictability to maintenance planning. Personnel training and development, user awareness of FM principles, and the age of existing infrastructure also contribute to the overall FM performance profile.
2.6 FM in Nigerian Federal Tertiary Institutions: Empirical Context
Empirical studies on FM in Nigerian higher education consistently document a pattern of reactive maintenance, poor facility conditions, and low user satisfaction (Odediran et al., 2015; Adenuga et al., 2007; Ikediashi et al., 2012). The Nigerian government has repeatedly acknowledged the infrastructure deficit in federal tertiary institutions; however, systemic reforms have been slow and fragmented. Most institutions lack strategic FM plans, and existing works departments tend to operate in isolation from institutional planning processes. Studies specific to Niger State institutions are comparatively rare, creating an evidence gap that constrains targeted policy responses.
The literature review covers FM concepts and Nigerian empirical studies but never articulates a theoretical or conceptual framework underpinning the study. What theory of FM effectiveness guides the research design? Strategic FM theory, asset lifecycle models, or even Lavy's performance-based frameworks, any of these would anchor the work. A conceptual framework diagram should be developed.
3. Methodology and Study Area
3.1 Study Area
The study was conducted in two federal tertiary institutions located in Niger State, North-central Nigeria. FUTMinna, established in 1983, is a technology-oriented university with a student population exceeding 15,000 across multiple schools and departments. Federal Polytechnic Bida, founded in 1977, offers National Diploma (ND) and Higher National Diploma (HND) programmes across various technical disciplines with an enrollment exceeding 12,000 students. Both institutions operate under the auspices of the Federal Ministry of Education and maintain dedicated Works and Maintenance Departments responsible for FM activities. The geographical proximity of the two institutions within the same state provides a strong basis for comparative analysis under similar regulatory and environmental conditions.
3.2 Research Design
The study adopted a descriptive survey research design appropriate for quantitative assessments of existing conditions and perceptions within defined populations. Cross-sectional primary data were obtained through structured questionnaires administered to two distinct respondent groups: (i) users comprising academic staff, non-academic staff, and students, and (ii) facility management professionals comprising Heads of Units in the Works and Maintenance Departments of both institutions. The questionnaires covered FM strategy profiles, facility condition ratings using a five-point Likert scale, satisfaction levels, and factors influencing FM practices.
3.3 Population and Sample
The total population was 9,165 for FUTMinna (414 staff; 8,751 students) and 6,897 for Federal Polytechnic Bida (318 staff; 6,579 students). Sample sizes were determined using the Krejcie and Morgan (1970) table. Accordingly, 313 questionnaires were administered at FUTMinna and 296 at Federal Polytechnic Bida for users. All six heads of units in each institution's Works and Maintenance Department were included via purposive sampling, yielding full responses from both institutions.
3.4 Sampling Technique
A multi-stage sampling approach was employed. At the first stage, both institutions were purposively selected as federal tertiary institutions in Niger State. Within each institution, cluster sampling was used to delineate staff and student respondents, after which simple random sampling was applied to ensure equal probability of selection. Purposive sampling was used exclusively for the Works and Maintenance Department heads, given their small population and specialised institutional knowledge relevant to FM strategy formulation.
3.5 Data Analysis
Descriptive statistics (frequency tables and weighted mean scores) were used to characterise FM strategy profiles and facility conditions. The independent sample t-test was applied to assess statistically significant differences in facility conditions between the two institutions. User satisfaction was measured using the Relative Satisfaction Index (RSI), computed as RSI = Σ(wᵢ × fᵢ) / (A × N), where wᵢ is the weight for each satisfaction level, fᵢ is the response frequency, A is the highest weight (5), and N is the total number of respondents. RSI values were benchmarked against the classification in Adama and Jinadu (2015): 0.00–0.19 (very dissatisfied), 0.20–0.49 (dissatisfied), 0.50–0.74 (moderately satisfied), 0.75–0.95 (satisfied), and 0.95–1.00 (very satisfied). The Relative Importance Index (RII) was used to rank FM influencing factors among Works and Maintenance Department heads. One-way ANOVA was applied to test for inter-institutional differences in satisfaction and FM-influencing factors, with significance set at α = 0.05.
4. Results and Discussion
4.1 FM Strategies Adopted in the Study Institutions
Tables 1 and 2 below present the FM strategies and maintenance profiles of FUTMinna and Federal Polytechnic Bida respectively. The information was obtained directly from Heads of Units in the Works and Maintenance Departments of both institutions.
Table 1 reveals that FUTMinna adopts a hybrid FM strategy across all facility types, combining in-house personnel with outsourced service providers. Despite this structural flexibility, the frequency of maintenance across all facilities is entirely reactive, maintenance is performed only when problems arise. This reactive pattern is inconsistent with best practices in higher education FM, which emphasise preventive and predictive approaches to minimise disruption and lifecycle costs (Hinks and Cook, 2004). Response times vary considerably: electricity supply receives attention within one week, while critical academic infrastructure, particularly laboratories, access roads, and safety equipment, faces delays exceeding four weeks. These delays pose significant risks to academic continuity and campus safety.
Table 1: Facility Management Strategy Adopted in FUTMinna
	Facility
	FM Strategy
	Frequency of Maintenance
	Response Time

	Lecture Halls
	Hybrid
	As problem arises
	2–3 weeks

	Laboratories
	Hybrid
	As problem arises
	>4 weeks

	Water Supply
	Hybrid
	As problem arises
	1–2 weeks

	Electricity Supply
	Hybrid
	As problem arises
	<1 week

	Access Roads
	Hybrid
	As problem arises
	>4 weeks

	Safety Equipment
	Hybrid
	As problem arises
	>4 weeks

	Air Conditioning
	Hybrid
	As problem arises
	1–2 weeks

	Alternative Power Supply
	Hybrid
	As problem arises
	1–2 weeks

	Alternative Water Supply
	Hybrid
	As problem arises
	<1 week

	Toilet
	Hybrid
	As problem arises
	1–2 weeks


Source: Authors' Field Survey, 2025

The Federal Polytechnic Bida employs a more fragmented strategy as shown in Table 2, with in-house management for lecture halls, laboratories, water supply, toilets, and alternative water supply; outsourcing for access roads and safety equipment; and hybrid arrangements for electricity, air conditioning, and alternative power supply. Like FUTMinna, all maintenance at Bida is reactive with no preventive cycles. Response times for lecture halls, laboratories, access roads, and safety equipment exceed four weeks, a pattern particularly concerning given the safety and academic significance of these facilities. These findings are consistent with those of Odediran et al. (2015), who documented a predominantly reactive maintenance culture in Nigerian public institutions, attributable to limited funding and the absence of maintenance planning frameworks.
Table 2: Facility Management Strategy Adopted in Federal Polytechnic Bida
	Facility
	FM Strategy
	Frequency of Maintenance
	Response Time

	Lecture Halls
	In-house
	As problem arises
	>4 weeks

	Laboratories
	In-house
	As problem arises
	>4 weeks

	Water Supply
	In-house
	As problem arises
	1–2 weeks

	Electricity Supply
	Hybrid
	As problem arises
	1–2 weeks

	Access Roads
	Outsourced
	As problem arises
	>4 weeks

	Safety Equipment
	Outsourced
	As problem arises
	>4 weeks

	Air Conditioning
	Hybrid
	As problem arises
	2–3 weeks

	Alternative Power Supply
	Hybrid
	As problem arises
	1–2 weeks

	Alternative Water Supply
	In-house
	As problem arises
	1–2 weeks

	Toilet
	In-house
	As problem arises
	2–3 weeks


Source: Authors' Field Survey, 2025
4.2 Condition of Facilities in the Study Institutions
The independent sample t-test comparing facility conditions between FUTMinna and Federal Polytechnic Bida is shown in Table 3. The analysis tested the null hypothesis that there are no statistically significant differences in facility conditions between the two institutions. Mean condition scores were derived from staff and student Likert-scale ratings (1 = very poor, 5 = excellent).
The results in Table 3 indicate that three facilities,, laboratories (t = 2.83, p = 0.037), electricity supply (t = 2.97, p = 0.032), and access roads (t = 3.74, p = 0.013),, show statistically significant differences favouring FUTMinna. This suggests that FUTMinna has made more effective maintenance investments in these specific areas. However, for the remaining seven facilities, lecture halls, water supply, safety equipment, air conditioning, alternative power supply, alternative water supply, and toilets, no statistically significant differences exist (p > 0.05), implying that conditions in these areas are similarly inadequate across both institutions.. Overall, the results confirm that both institutions face systemic deficiencies in their facility stock, consistent with the broader literature on infrastructure decline in Nigerian federal tertiary institutions (Lavy, 2018).
Table 3: Independent Sample t-Test : Comparison of Facility Conditions across Study Institutions
	Facility
	Mean (FUTMinna)
	Mean (FedPoly)
	Mean Diff.
	Std Dev
	t-value
	p-value

	Lecture Halls
	2.78
	2.35
	0.43
	1.03
	1.59
	0.215 (NS)

	Laboratories
	3.04
	2.17
	0.87
	0.97
	2.83
	0.037* (S)

	Water Supply
	2.54
	3.00
	-0.46
	1.03
	-1.41
	0.220 (NS)

	Electricity Supply
	3.49
	2.47
	1.02
	1.08
	2.97
	0.032* (S)

	Access Roads
	3.24
	2.28
	0.96
	0.81
	3.74
	0.013* (S)

	Safety Equipment
	2.54
	2.32
	0.22
	1.02
	0.68
	0.530 (NS)

	Air Conditioning
	2.11
	2.25
	-0.14
	0.94
	-0.47
	0.660 (NS)

	Alt. Power Supply
	2.12
	2.17
	-0.05
	1.00
	-0.15
	0.886 (NS)

	Alt. Water Supply
	2.14
	2.72
	0.58
	0.89
	2.06
	0.095 (NS)

	Toilet
	2.08
	2.69
	0.61
	0.78
	2.48
	0.056 (NS)


Source: Computed from Field Survey Data, 2025. *p < 0.05 (significant); NS = not significant.
4.3 User Satisfaction with Facilities
The Relative Satisfaction Index (RSI) values for each facility category across both institutions are presented in Table 4. RSI scores were computed from satisfaction ratings by 313 and 296 users at FUTMinna and Federal Polytechnic Bida respectively.
Table 4 reveals that user satisfaction is uniformly low across both institutions. At FUTMinna, laboratories (RSI = 0.69) and electricity supply (RSI = 0.69) received the highest ratings, both falling within the moderately satisfied category. Lecture halls (0.65) and access roads (0.63) also achieved moderate satisfaction. However, the lower end of the satisfaction spectrum at FUTMinna includes toilets, air conditioning, and alternative power supply, all of which score RSI = 0.42 and fall within the dissatisfied category. At Federal Polytechnic Bida, satisfaction levels are uniformly lower, with no facility reaching the moderately satisfied threshold of 0.50 except alternative water supply (RSI = 0.51). Laboratories (RSI = 0.34) and safety equipment (RSI = 0.36) registered the lowest scores, indicating critical user dissatisfaction with core academic and safety infrastructure.
Table 4: Comparative RSI Scores for User Satisfaction with Facilities
	Facility
	FUTMinna RSI
	FUTMinna Status
	FedPoly RSI
	FedPoly Status

	Lecture Halls
	0.65
	Moderately Satisfied
	0.44
	Dissatisfied

	Laboratories
	0.69
	Moderately Satisfied
	0.34
	Dissatisfied

	Water Supply
	0.51
	Moderately Satisfied
	0.42
	Dissatisfied

	Electricity Supply
	0.69
	Moderately Satisfied
	0.42
	Dissatisfied

	Access Roads
	0.63
	Moderately Satisfied
	0.40
	Dissatisfied

	Safety Equipment
	0.51
	Moderately Satisfied
	0.36
	Dissatisfied

	Air Conditioning System
	0.42
	Dissatisfied
	0.47
	Dissatisfied

	Alternative Power Supply
	0.42
	Dissatisfied
	0.45
	Dissatisfied

	Alternative Water Supply
	0.44
	Dissatisfied
	0.51
	Mod. Satisfied

	Toilet
	0.42
	Dissatisfied
	0.48
	Dissatisfied


Source: Authors' Field Survey, 2025. RSI Benchmark: 0.00–0.49 = Dissatisfied; 0.50–0.74 = Moderately Satisfied; 0.75–0.95 = Satisfied.
The ANOVA results in Table 4a below confirm no statistically significant difference in overall user satisfaction between the two institutions (F = 0.247, p > 0.05), suggesting that the low satisfaction levels reflect systemic sector-wide deficiencies rather than institution-specific management failures. This finding aligns with Lavy (2018), who observed that FM underperformance in West African universities is typically structural rather than attributable to institutional idiosyncrasies.
Table 4a: ANOVA Summary for Inter-Institutional Comparison of User Satisfaction
	Source of Variation
	SS
	df
	MS
	F-value
	p-value

	Between Groups
	0.0020
	1
	0.0020
	0.247
	0.630 (NS)

	Within Groups
	0.0728
	9
	0.0081
	
	

	Total
	0.0748
	10
	
	
	


Source: Computed from Field Survey Data, 2025. NS = not significant at α = 0.05.
4.4 Factors Influencing FM Strategies
The RII values and rankings of factors influencing FM strategies at both institutions, as reported by the six Works and Maintenance Department heads is presented in Table 5..
Table 5: Relative Importance Index (RII) of Factors Influencing FM Strategies
	Factor
	FUTMinna RII
	FUTMinna Rank
	FedPoly RII
	FedPoly Rank
	Mean RII

	Funding/Financing
	0.97
	1st
	0.93
	1st
	0.95

	Attitude/Misuse of Facility by End Users
	0.90
	2nd
	0.70
	5th
	0.80

	Weather Condition
	0.87
	3rd
	0.53
	4th
	0.70

	Training & Development of Personnel
	0.80
	4th
	0.87
	2nd
	0.84

	Level of Technology
	0.73
	5th
	0.73
	4th
	0.73

	Policy Implementation
	0.73
	5th
	0.80
	3rd
	0.77

	Age of Facility
	0.73
	5th
	0.67
	6th
	0.70

	Policy Guiding FM
	0.63
	6th
	0.87
	2nd
	0.75

	Users' Appreciation/Knowledge of FM
	0.47
	7th
	0.57
	7th
	0.52


Source: Authors' Field Survey, 2025.
The ANOVA results comparing the factors influencing FM strategies between the two institutions is presented in Table 6. Table 5 confirms that funding and financing are the most influential factors at both FUTMinna (RII = 0.97) and Federal Polytechnic Bida (RII = 0.93), yielding a combined mean RII of 0.95, the highest across all factors. This finding strongly corroborates the broader empirical literature on FM in Nigerian public institutions, where budget inadequacy is repeatedly identified as the primary constraint on effective maintenance planning (Lavy and Shohet, 2009; Adenuga et al., 2007). Personnel training and development ranks second overall (combined RII = 0.84), reflecting the dependence of FM quality on the technical capacity of maintenance staff. Policy guiding FM shows notable divergence across institutions: ranked 6th at FUTMinna (RII = 0.63) but 2nd at Federal Polytechnic Bida (RII = 0.87), suggesting that policy frameworks are more salient as constraints at Bida, possibly due to weaker internal regulation. Users' appreciation and knowledge of FM consistently recorded the lowest RII values across both institutions (0.47 and 0.57), reflecting limited stakeholder awareness of FM principles.
Table 6: ANOVA for Inter-Institutional Comparison of Factors Influencing FM Strategies
	Source of Variation
	SS
	df
	MS
	F-value
	p-value

	Between Groups
	5.4845
	8
	0.6856
	2.161
	0.136 (NS)

	Within Groups
	2.8551
	9
	0.3172
	
	

	Total
	8.3396
	17
	
	
	

	F-critical (α = 0.05)
	3.230
	
	
	
	


Source: Computed from Field Survey Data, 2025. NS = not significant; F-critical = 3.230 at α = 0.05.
The ANOVA result in Table 6 yields an F-value of 2.161, which is below the critical value of 3.230 at α = 0.05 (p = 0.136). The null hypothesis, that no statistically significant difference exists between the two institutions regarding factors influencing FM strategies is therefore not rejected. This implies that both FUTMinna and Federal Polytechnic Bida face a common pattern of FM constraints, indicating that remediation should be approached at the sector level rather than through isolated institutional reforms.
4.5 Discussion
The collective findings of this study reveal an FM landscape in Niger State's federal tertiary institutions characterised by reactive structural maintenance, deteriorating physical infrastructure, low user satisfaction, and financially constrained management environments. The dominance of reactive maintenance, observed across all facility types in both institutions, contradicts decades of FM scholarship advocating for preventive and proactive maintenance systems as both economically efficient and operationally safer (Hinks and Cook, 2004; Amaratunga and Baldry, 2000). The persistence of this pattern despite the availability of hybrid delivery models at FUTMinna suggests that strategy diversity alone is insufficient without a corresponding shift in maintenance philosophy and adequate resource provisioning.
The facility condition data confirm statistically significant advantages for FUTMinna in laboratories, electricity supply, and access roads, facilities that are likely to receive more targeted investment given their visibility and impact on institutional rankings. However, the convergence of conditions across the remaining seven facility types, particularly sanitation, safety equipment, and alternative utilities , points to a shared infrastructure deficit that transcends individual institutional management quality. The uniform dissatisfaction with toilets and air-conditioning systems across both campuses is particularly noteworthy, as these facilities directly affect users' daily comfort and dignity. This finding resonates with Lavy (2018), who identified restrooms and climate control as perennial FM failure points in West African universities.
The uniformly low RSI values and the absence of inter-institutional variance in user satisfaction (F = 0.247, p > 0.05) are compelling evidence of systemic failure. When users at institutions operating different FM strategies, one hybrid, one mixed, report statistically identical satisfaction levels, the implication is that differences in operational strategy are being nullified by a common underlying constraint: inadequate and unsustainable funding. The RII analysis corroborates this, consistently identifying funding as the dominant determinant of FM effectiveness with the highest index values across both institutions. This finding has direct policy implications, as it directs attention away from purely operational solutions towards the structural political economy of higher education financing in Nigeria.
5. Conclusion and Recommendations
5.1 Conclusion
This study assessed the effectiveness of FM strategies in two Nigerian federal tertiary institutions, FUTMinna and Federal Polytechnic Bida, across four empirical dimensions: strategy adoption, facility conditions, user satisfaction, and influencing factors. The evidence consistently indicates that both institutions are trapped in a reactive maintenance paradigm that perpetuates infrastructure deterioration and user dissatisfaction. While FUTMinna demonstrates marginal advantages in specific facility categories, both institutions share a fundamentally similar FM challenge profile. The absence of significant inter-institutional differences in user satisfaction and FM-influencing factors confirms that the problem is not institution-specific but sector-wide. Funding inadequacy, personnel capacity gaps, weak policy enforcement, and limited user FM awareness are the structural determinants of this underperformance. These findings provide a comprehensive empirical foundation for evidence-based FM reform in Nigerian federal tertiary institutions.
5.2 Recommendations
First, federal tertiary institutions should urgently transition from reactive to proactive FM systems. This requires developing structured preventive maintenance schedules for all facility categories, underpinned by comprehensive lifecycle asset management plans. The adoption of Computerised Maintenance Management Systems (CMMS) would support evidence-based decision-making, optimise resource allocation, and reduce the long-term cost burden of emergency repairs.
Second, the federal government should increase and ring-fence budgetary allocations for FM in tertiary institutions. Since funding and financing consistently ranked as the dominant constraint (mean RII = 0.95), a dedicated FM budget line, separate from general capital expenditure, would ensure that maintenance activities are not subordinated to competing institutional priorities during periods of fiscal contraction.
Third, institutions should adopt user-centred FM strategies that prioritise the rehabilitation of consistently underperforming facilities, particularly toilets, air conditioning systems, and safety equipment. Structured feedback mechanisms, including annual user satisfaction surveys using the RSI framework, should be institutionalised to monitor progress and guide resource prioritisation.
Fourth, FM policy frameworks must be strengthened and actively enforced. Both institutions would benefit from formalised FM governance structures, including standing FM committees with cross-departmental representation, clear maintenance responsibility frameworks, and accountability mechanisms linked to performance outcomes. This is particularly critical for Federal Polytechnic Bida, where policy guidance ranked as a second-order constraint.
Fifth, institutions should invest in sustained personnel development and user awareness programmes. Given the relatively low RII for users' appreciation and knowledge of FM, targeted campaigns to educate the academic community on responsible facility use and the rationale for maintenance protocols would reduce the accelerated wear attributable to misuse.
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