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Abstract

Efficient resource allocation is a critical challenge in 

modern facility management systems, where the complexity 

of operations, diversity of assets, and varying service 

requirements demand strategic planning and optimization. 

Ineffective allocation of financial, human, and technological 

resources can lead to operational inefficiencies, increased 

costs, unplanned downtime, and reduced service quality. 

This proposes a comprehensive resource allocation model 

designed to optimize the deployment of resources in 

complex facility management environments, ensuring cost-

effectiveness, operational continuity, and high service 

performance. The model integrates systematic cost analysis, 

performance metrics, and predictive planning to inform 

decision-making across multiple facility domains, including 

maintenance, energy management, cleaning, security, and 

infrastructure operations. It leverages real-time data from 

IoT-enabled sensors, Building Information Modeling (BIM), 

and computerized maintenance management systems 

(CMMS) to assess resource utilization, identify bottlenecks, 

and prioritize interventions. Optimization techniques, 

including linear programming, dynamic allocation, and 

scenario simulation, are applied to allocate resources 

efficiently while maintaining service quality and compliance 

with regulatory and sustainability standards. Key 

components of the model include strategic workforce 

deployment, energy and material optimization, preventive 

maintenance scheduling, and the integration of digital tools 

for monitoring, reporting, and predictive analytics. 

Performance indicators, such as response times, asset 

uptime, energy consumption, and service-level compliance, 

guide allocation decisions and support continuous 

improvement. Expected outcomes of implementing the 

model include improved operational efficiency, reduced 

costs and resource waste, enhanced service quality, and 

increased resilience against unplanned disruptions. 

Additionally, the framework aligns facility operations with 

organizational sustainability goals and environmental 

standards, promoting long-term operational and financial 

sustainability. Future research directions involve empirical 

validation across diverse facility types, integration with 

advanced AI-driven predictive analytics, and evaluation of 

the model’s impact on organizational performance, client 

satisfaction, and strategic decision-making. 
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1. Introduction 

Facility management (FM) has evolved into a multifaceted and highly complex discipline, encompassing the coordination, 

operation, and maintenance of diverse building systems, infrastructure, and support services (Okiye, 2021; Bankole et al., 

2021) [38, 18]. Modern facilities—ranging from large commercial complexes to industrial plants and healthcare institutions—

present intricate challenges due to the interdependence of mechanical, electrical, plumbing, security, and environmental 

systems (Nwokediegwu et al., 2021; Annan, 2021) [29, 14]. Beyond technical complexity, facility managers must address 

fluctuating occupancy patterns, variable energy demands, evolving regulatory requirements, and stakeholder expectations, all 

of which demand strategic oversight and operational agility. The integration of advanced building technologies, such as IoT-

enabled monitoring devices, digital twins, and automated maintenance platforms, further adds to the intricacy of managing 

resources efficiently across these systems (Akinboboye et al., 2021; Ashiedu et al., 2021) [5, 15]. 
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Efficient resource allocation is essential in this context, as it 

directly influences operational performance, cost-

effectiveness, and service quality. Resource allocation in 

FM involves strategically deploying human personnel, 

financial capital, and technological assets to meet service 

objectives while minimizing waste and redundancy (Ayumu 

and Ohakawa, 2021; Ogunsola et al., 2021) [16, 35]. 

Misallocation or underutilization of resources can result in 

increased operational costs, unplanned downtime, 

inefficiencies in maintenance and energy management, and 

diminished occupant satisfaction. Conversely, an optimized 

resource allocation approach allows organizations to 

prioritize high-impact activities, ensure timely interventions, 

and maintain continuity of service even under constrained 

budgets or emergency conditions (OLAJIDE et al., 2021; 

Ogunmokun et al., 2021 [34]). Efficient allocation also 

supports long-term sustainability by reducing energy 

consumption, extending the lifecycle of critical assets, and 

aligning operational practices with organizational 

environmental goals (OLAJIDE et al., 2021; Alonge et al., 

2021). 

The primary objective of the proposed resource allocation 

model is to provide a structured framework for optimizing 

the deployment of human, financial, and technological 

resources within complex facility management systems. The 

model aims to identify critical resource requirements, 

allocate them effectively across operational domains, and 

continuously adjust allocations based on real-time 

monitoring and performance feedback. By integrating 

predictive planning, cost-benefit analysis, and performance 

metrics, the model seeks to enhance operational efficiency 

and resilience, enabling facility managers to anticipate 

service disruptions, mitigate risks, and optimize 

maintenance schedules. 

Specific goals of the model include: first, optimizing human 

resources through targeted workforce deployment and skill-

based task assignments to ensure that personnel are 

efficiently utilized across facilities. Second, maximizing the 

impact of financial resources by aligning budgetary 

allocations with priority operations and cost-saving 

initiatives, such as preventive maintenance and energy 

optimization. Third, leveraging technological resources, 

including IoT devices, predictive maintenance tools, and 

digital monitoring platforms, to improve operational 

visibility, automate routine tasks, and support proactive 

decision-making. Collectively, these objectives ensure that 

resources are not only deployed efficiently but also 

contribute to enhanced service delivery, operational 

continuity, and resilience in complex FM environments. 

The increasing complexity of facility management 

necessitates a data-driven, strategic approach to resource 

allocation. The proposed model addresses this need by 

integrating human, financial, and technological resources 

into a coherent framework that prioritizes efficiency, 

reliability, and sustainability. By doing so, it provides 

facility managers with the tools to optimize performance, 

reduce operational risk, and maintain high-quality service 

delivery, ultimately contributing to organizational resilience 

and long-term success (Akpe et al., 2020 [10]; Umoren et al., 

2020). 

 

2. Methodology 

The PRISMA methodology was applied to systematically 

review literature on resource allocation models aimed at 

improving efficiency in complex facility management 

systems. A comprehensive search was conducted across 

multiple databases, including Scopus, Web of Science, 

ScienceDirect, and PubMed, supplemented by grey 

literature such as industry reports, technical white papers, 

and professional association publications. Keywords and 

Boolean operators combined terms such as “resource 

allocation,” “facility management,” “operational efficiency,” 

“complex systems,” “optimization models,” and 

“performance management.” Studies published in English 

between 2000 and 2025 were included to capture both 

foundational theories and recent advances in resource 

allocation strategies for facility management. 

The initial search yielded 3,112 records. After removing 

duplicates, 2,789 unique studies were screened. Titles and 

abstracts were assessed against inclusion criteria, focusing 

on models, frameworks, or methodologies that addressed 

resource allocation for operational efficiency in facility 

management contexts. Studies unrelated to facility 

operations or those addressing resource allocation in 

unrelated domains, such as healthcare or manufacturing 

without facility management relevance, were excluded. 

Following the screening process, 341 full-text articles were 

assessed for eligibility, with 102 studies meeting all 

inclusion criteria and selected for synthesis. 

Data extraction focused on model types, allocation 

strategies, decision-making approaches, performance 

metrics, and contextual factors such as facility complexity, 

size, and technological integration. Variables assessed 

included prioritization algorithms, predictive maintenance 

integration, scheduling optimization, workforce allocation, 

and sustainability considerations. Risk of bias was 

minimized through independent dual-review of included 

studies, with discrepancies resolved by consensus among 

reviewers. 

The synthesis indicated that effective resource allocation 

models in facility management rely on data-driven 

approaches, predictive analytics, and optimization 

algorithms to distribute financial, human, and material 

resources efficiently. Integration with computerized 

maintenance management systems (CMMS), IoT-enabled 

monitoring, and decision-support platforms enhances model 

accuracy and responsiveness. The PRISMA-guided review 

provided the foundation for developing a comprehensive 

resource allocation framework that optimizes efficiency, 

supports proactive decision-making, and enhances overall 

performance in complex facility management systems. 

 

2.1 Conceptual Framework 

Resource allocation is a critical function in facility 

management (FM) that ensures operational efficiency, cost-

effectiveness, and service quality. In the FM context, 

resource allocation is defined as the strategic distribution of 

human, material, financial, and technological resources to 

support facility operations while meeting organizational 

goals and client expectations (Okolie et al., 2021 [39]; 

OLAJIDE et al., 2021). Effective allocation balances 

competing demands, minimizes waste, and enhances the 

ability of facilities to respond to dynamic operational 

requirements. A structured conceptual framework provides a 

systematic approach to understanding the interdependencies 

between different resource types and their impact on facility 

performance. 
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The proposed resource allocation framework in facility 

management encompasses four core components: human 

resources, material resources, financial resources, and 

technological resources. Each component contributes 

uniquely to operational efficiency and requires strategic 

consideration to optimize overall performance. 

Human resources constitute the backbone of facility 

operations. Effective allocation involves determining 

appropriate staffing levels, identifying required skill sets, 

and ensuring that personnel are deployed efficiently across 

tasks and functional areas. This includes maintenance teams, 

operations staff, security personnel, and administrative 

support. Skill alignment ensures that employees with 

specialized competencies, such as HVAC maintenance, 

electrical systems management, or energy optimization, are 

assigned to tasks that maximize their expertise (Lawal et al., 

2014 [24]; Umoren et al., 2020). Proper human resource 

allocation reduces labor inefficiencies, minimizes service 

delays, and enhances responsiveness to operational 

disruptions. Additionally, incorporating training programs 

and cross-functional skill development supports workforce 

flexibility, enabling staff to adapt to evolving operational 

demands and emergent challenges. 

Material resources include equipment, tools, spare parts, and 

consumables essential for facility operations. Effective 

allocation requires inventory management, preventive 

maintenance planning, and timely replenishment to avoid 

downtime. For example, prioritizing critical spare parts for 

high-impact systems, such as HVAC or electrical 

distribution, ensures operational continuity during failures. 

Material resource allocation also involves evaluating the 

lifecycle costs of equipment, selecting durable alternatives, 

and optimizing storage to reduce obsolescence and waste 

(OLAJIDE et al., 2021; Ojika et al., 2021). By strategically 

distributing material resources, facility managers can 

maintain service continuity while reducing operational 

disruptions and associated costs. 

Financial resources encompass budget allocation, cost 

optimization, and investment planning within facility 

operations. Resource allocation in this domain involves 

distributing budgets across staffing, maintenance, 

procurement, and technology investments to maximize 

operational efficiency. Cost optimization strategies, such as 

predictive maintenance scheduling, energy management, 

and lifecycle costing, enable facilities to achieve high 

performance within budget constraints. Financial planning 

also supports risk mitigation by ensuring that contingency 

funds are available for unplanned repairs or emergency 

interventions. Effective financial resource allocation ensures 

that operations remain sustainable, responsive, and aligned 

with organizational objectives (Amos et al., 2014; Otokiti, 

2017) [13, 51]. 

Technological resources include IoT devices, computerized 

maintenance management systems (CMMS), and data 

analytics platforms that enable proactive monitoring, 

predictive maintenance, and performance optimization. IoT-

enabled sensors provide real-time information on equipment 

health, energy consumption, environmental conditions, and 

occupancy patterns, which inform decision-making 

regarding human, material, and financial resource 

deployment. CMMS platforms facilitate scheduling, 

tracking, and reporting of maintenance activities, while data 

analytics supports predictive modeling for resource 

utilization and operational efficiency (Ojika et al., 2021; 

Alonge et al., 2021). Strategic allocation of technological 

resources ensures that facility operations are data-driven, 

agile, and capable of addressing both routine and emergent 

needs. 

The conceptual framework emphasizes the interaction and 

interdependence of resources in supporting facility 

operations. Human resources rely on adequate material and 

technological tools to perform tasks efficiently, while 

financial resources enable the procurement and maintenance 

of these tools and the development of workforce 

capabilities. Technological resources enhance the 

effectiveness of human and material resource allocation by 

providing real-time monitoring, predictive insights, and 

automated scheduling. Together, these resource types form 

an integrated system that supports operational continuity, 

responsiveness, and adaptability. Efficient interaction 

among resources allows facility managers to optimize 

performance, reduce downtime, and maintain high service 

standards, even under complex operational conditions. 

The conceptual framework for resource allocation in facility 

management provides a structured approach to distributing 

human, material, financial, and technological resources in a 

coordinated manner. By addressing staffing, equipment, 

budget, and technology strategically, the framework 

enhances operational efficiency, reduces costs, and supports 

high-quality service delivery. The dynamic interaction 

among these resources underscores the importance of 

integrated planning and data-driven decision-making in 

achieving sustainable facility performance. This model 

serves as a foundation for designing resource allocation 

strategies that align with organizational objectives, respond 

to operational demands, and promote resilience in complex 

facility management environments (Otokiti, 2018 [52]; 

Umoren et al., 2020). 

 

2.2 Key Enabling Factors 

The successful implementation of a resource allocation 

model in complex facility management (FM) systems relies 

on multiple enabling factors that span organizational, 

technological, and procedural domains. These factors create 

the foundation for optimizing human, financial, and 

technological resources while ensuring operational 

efficiency, service quality, and resilience as shown in figure 

1. Among the most critical enablers are leadership 

commitment and organizational culture, accurate and real-

time data collection, standardized operating procedures, and 

the integration of predictive maintenance and IoT systems 

(Onoja et al., 2021; Owobu et al., 2021) [49, 54]. 

Leadership commitment is paramount for the effective 

adoption of a resource allocation model. Senior management 

must provide strategic direction, allocate sufficient 

resources, and demonstrate active support for data-driven 

decision-making. Leaders play a key role in aligning the 

organization’s operational objectives with the model’s goals, 

fostering a culture that prioritizes efficiency, accountability, 

and continuous improvement. 

Organizational culture acts as a critical enabler by shaping 

employee attitudes toward resource optimization and 

technology adoption. A culture that emphasizes 

transparency, collaboration, and proactive problem-solving 

encourages personnel to engage with the resource allocation 

model effectively. When facility teams perceive leadership’s 

commitment and experience supportive organizational 

norms, they are more likely to participate in process 

http://www.multiresearchjournal.com/


International Journal of Advanced Multidisciplinary Research and Studies   www.multiresearchjournal.com 

1267 

improvements, follow data-driven protocols, and adapt to 

innovative technologies. Strong leadership and a conducive 

culture therefore reinforce both the practical implementation 

and long-term sustainability of optimized resource 

allocation (Ajonbadi et al., 2014; Otokit and Akorede, 2018) 
[3, 50]. 

 

 
 

Fig 1: Key Enabling Factors 

 

Reliable and timely data is essential for effective resource 

allocation. Facility managers require accurate information 

regarding equipment status, energy consumption, workforce 

availability, and financial expenditures to make informed 

allocation decisions. Real-time data collection enables 

dynamic adjustments, allowing managers to reallocate 

resources proactively in response to operational fluctuations, 

maintenance requirements, or emergency conditions. 

The accuracy of data directly influences the reliability of 

predictive models and decision-making processes. 

Inaccurate or delayed information can lead to suboptimal 

resource utilization, increased downtime, and inefficient 

budgeting. To mitigate this risk, organizations must invest in 

robust data collection systems, sensor calibration, automated 

logging mechanisms, and integration platforms that 

consolidate information from multiple sources (ILORI et al., 

2021; Adesemoye et al., 2021) [22, 1]. Accurate, real-time 

data ensures that allocation decisions are evidence-based, 

timely, and aligned with organizational objectives. 

Standardized operating procedures (SOPs) are a critical 

organizational mechanism for ensuring consistency, 

efficiency, and quality in facility operations. SOPs define 

clear workflows for resource utilization, maintenance 

scheduling, emergency responses, and interdepartmental 

coordination. By codifying best practices, SOPs reduce 

variability in performance, minimize errors, and establish 

accountability across teams. 

In the context of resource allocation, SOPs facilitate 

systematic prioritization of tasks, equitable distribution of 

human and technological resources, and adherence to 

budgetary constraints. They also provide a baseline for 

performance measurement, enabling facility managers to 

evaluate the effectiveness of resource allocation strategies 

and implement iterative improvements. SOPs complement 

data-driven models by providing structured processes that 

translate analytical insights into actionable operational 

practices. 

The integration of predictive maintenance and Internet of 

Things (IoT) systems significantly enhances the 

effectiveness of resource allocation in complex FM 

environments. Predictive maintenance leverages historical 

and real-time data to forecast equipment failures, optimize 

maintenance schedules, and reduce unplanned downtime. 

When combined with IoT-enabled monitoring devices, 

predictive maintenance provides continuous insights into the 

health and performance of facility assets, enabling precise 

allocation of technical personnel, spare parts, and financial 

resources. 

IoT systems further allow for automated data collection, 

remote monitoring, and instant alerts for critical operational 

anomalies. This connectivity improves visibility across all 

facility systems and supports dynamic, evidence-based 

decision-making. By linking predictive maintenance insights 

with resource allocation strategies, organizations can 

preemptively address potential operational disruptions, 

optimize workforce deployment, and allocate financial 

resources where they will have the greatest impact (Onifade 

et al., 2021; SHARMA et al., 2021 [55]). This technological 

integration ensures that resources are used efficiently while 

maintaining high service quality and operational resilience. 

The combined effect of these enabling factors—leadership 

commitment, organizational culture, accurate real-time data, 

standardized operating procedures, and predictive 

maintenance with IoT integration—creates a robust 

foundation for optimizing resource allocation in facility 

management. Leadership and culture foster engagement and 

adherence to data-driven protocols, while real-time data and 

SOPs ensure systematic, evidence-based decision-making. 

Predictive maintenance and IoT technologies provide the 

operational visibility and foresight required to deploy 

resources proactively and efficiently. Together, these factors 

enhance the reliability, efficiency, and resilience of facility 

operations, supporting the strategic objectives of cost 

optimization, service quality improvement, and operational 

sustainability. 

By leveraging these enabling factors, organizations can 

maximize the effectiveness of resource allocation models, 

ensuring that human, financial, and technological resources 

are deployed in a manner that enhances overall facility 

performance, minimizes waste, and promotes long-term 

operational excellence. 

 

2.3 Challenges in Resource Allocation 

Efficient resource allocation is a cornerstone of effective 

facility management (FM), particularly in complex systems 

where diverse operations must be coordinated to ensure 

continuity, safety, and quality service delivery. Despite its 

critical importance, organizations frequently encounter a 

range of challenges that hinder optimal allocation of human, 

financial, material, and technological resources (Adewuyi et 

al., 2021; Akinrinoye et al., 2021) [2, 8]. These challenges 

arise from both internal organizational dynamics and 

external environmental factors, each of which can 

significantly affect operational efficiency, cost-

effectiveness, and service reliability as shown in figure 2. 

One of the foremost challenges in resource allocation is the 

uncertainty in demand for services. Facility management 

encompasses a wide array of functions, including 

maintenance, cleaning, security, energy management, and 
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space utilization, each with fluctuating demand patterns. The 

variability in service requirements can be influenced by 

factors such as seasonal changes, occupancy rates, or 

unforeseen events, including equipment failures or 

emergency incidents. For instance, a sudden increase in 

equipment malfunctions may necessitate immediate 

deployment of skilled maintenance personnel, while 

underutilized areas of a facility may result in idle staff or 

redundant equipment. This unpredictability complicates the 

planning and scheduling of resources, as managers must 

balance preparedness for peak demands with the need to 

minimize wastage during periods of low activity. Traditional 

linear planning models often fall short in addressing such 

dynamic demands, highlighting the necessity for adaptive 

and predictive resource allocation mechanisms. 

 

 
 

Fig 2: Challenges in Resource Allocation 

 

Closely related to demand uncertainty is the variability in 

resource availability. Human resources, in particular, may 

be affected by absenteeism, turnover, or skill mismatches, 

which can limit the organization’s capacity to respond to 

operational needs. Material resources, including spare parts, 

cleaning supplies, or energy sources, are also subject to 

fluctuations due to supply chain disruptions, market price 

volatility, or logistical constraints. Technological resources, 

such as facility management software or IoT devices, may 

experience downtime or limited integration capabilities, 

further restricting their effective utilization. The 

consequence of this variability is often the misalignment of 

resources with operational requirements, leading to 

inefficiencies such as delayed maintenance, increased 

operational costs, or compromised service quality (Otokiti et 

al., 2021; UZOKA et al., 2021) [53, 61]. Addressing variability 

necessitates the implementation of contingency strategies, 

such as maintaining buffer inventories, cross-training 

personnel, and adopting flexible scheduling systems that can 

dynamically adjust to changing conditions. 

Another significant challenge is the conflicting priorities 

between operational efficiency and cost savings. Facility 

managers are frequently tasked with achieving high levels of 

service performance while simultaneously adhering to 

budgetary constraints. These objectives can be inherently at 

odds: strategies that maximize operational efficiency, such 

as deploying additional staff for preventive maintenance or 

investing in advanced monitoring technologies, may entail 

higher upfront or recurring costs. Conversely, stringent cost-

cutting measures, while beneficial for financial 

performance, can undermine service quality, increase the 

risk of equipment failure, and reduce workforce morale. 

Striking a balance requires sophisticated decision-making 

frameworks that can quantify trade-offs, prioritize critical 

operations, and allocate resources in a manner that aligns 

with both strategic and operational objectives. In practice, 

however, this balance is difficult to achieve, particularly in 

organizations with decentralized decision-making or 

fragmented budgetary authority. 

A further impediment to effective resource allocation is the 

resistance to adoption of resource management technologies. 

Modern FM systems increasingly rely on digital tools, such 

as Computerized Maintenance Management Systems 

(CMMS), Internet of Things (IoT) sensors, and predictive 

analytics platforms, to optimize resource distribution and 

operational performance. Despite their potential to enhance 

efficiency, the implementation of these technologies often 

encounters resistance from staff and managers accustomed 

to traditional processes. Resistance may stem from concerns 

about job security, perceived complexity of the systems, 

lack of training, or skepticism regarding the accuracy and 

reliability of digital tools. This reluctance can impede the 

collection of accurate data, reduce the effectiveness of 

automated scheduling, and limit the overall potential for 

resource optimization. Overcoming such resistance requires 

targeted change management initiatives, including training 

programs, stakeholder engagement, clear communication of 

benefits, and phased technology adoption that allows 

gradual adjustment (DARAOJIMBA et al., 2021 [19]; 

ODETUNDE et al., 2021). 

Resource allocation in complex facility management 

systems is challenged by multifaceted factors that include 

demand uncertainty, variability in resource availability, 

conflicting operational and financial priorities, and 

resistance to technological adoption. These challenges are 

interconnected and often exacerbate one another, creating a 

dynamic environment that demands sophisticated, adaptive, 

and data-driven approaches. Addressing these obstacles 

requires a combination of predictive analytics, contingency 

planning, stakeholder engagement, and continuous 

monitoring, enabling organizations to allocate resources 

efficiently while maintaining high service quality and 

operational resilience. Acknowledging and proactively 

managing these challenges is fundamental to advancing the 

efficiency, sustainability, and reliability of contemporary 

facility management operations. 

 

2.4 Strategies for Optimization 

Optimizing resource allocation in complex facility 

management (FM) systems requires a systematic, evidence-

based approach that balances operational efficiency, cost-

effectiveness, and service quality as shown in figure 3. 

Effective strategies combine data-driven decision-making, 

structured implementation processes, workforce 

development, and continuous performance monitoring to 

ensure that human, financial, and technological resources 

are deployed effectively (ODETUNDE et al., 2021; Akpe et 

al., 2021 [9]). The following strategies are central to 

achieving optimal resource utilization in FM environments. 

At the core of resource optimization is data-driven decision-

making, which leverages historical data, real-time 
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monitoring, and predictive analytics to inform allocation 

strategies. Historical maintenance records, energy 

consumption patterns, staffing trends, and operational 

incident logs provide critical insights into resource 

utilization and recurring challenges. Predictive analytics 

further enhances decision-making by forecasting future 

resource requirements, identifying potential bottlenecks, and 

anticipating maintenance needs. For example, predictive 

models can determine the likelihood of equipment failure or 

peak energy demand, enabling facility managers to 

preemptively allocate personnel, spare parts, or budgetary 

resources. By relying on data rather than intuition, 

organizations can minimize resource waste, reduce 

downtime, and ensure that allocation decisions are aligned 

with actual operational needs. 

 

 
 

Fig 3: Strategies for Optimization 

 

Implementing resource allocation strategies in a phased 

manner enhances adoption, reduces operational risk, and 

allows for iterative refinement. Phased implementation 

begins with pilot projects or limited-scale deployments 

targeting high-priority facilities or critical operational areas. 

Lessons learned from these initial phases can inform broader 

rollouts, enabling facility managers to adjust allocation 

models, address unforeseen challenges, and incorporate staff 

feedback. This staged approach reduces resistance to 

change, provides opportunities for performance evaluation, 

and ensures that resource optimization practices are scalable 

and sustainable across the entire FM system. 

A prioritization matrix is an essential tool for distributing 

resources effectively when multiple competing demands 

exist. This matrix evaluates tasks and activities based on 

criteria such as urgency, impact on service quality, 

operational criticality, and associated costs. High-priority 

tasks receive immediate attention and resource allocation, 

while lower-priority activities are scheduled for later 

implementation. By systematically categorizing and ranking 

tasks, facility managers can ensure that limited resources are 

directed toward interventions that maximize operational 

efficiency and minimize disruptions (Ogeawuchi et al., 

2021; Lawrence et al., 2021). This approach also supports 

strategic decision-making under resource constraints, 

balancing short-term operational needs with long-term 

efficiency objectives. 

Optimized resource allocation is contingent upon a capable 

and adaptable workforce. Workforce training and cross-

functional skill development equip personnel with the 

knowledge and flexibility required to perform multiple 

roles, respond to emergent needs, and utilize technological 

tools effectively. Cross-training allows staff to be 

redeployed across functions during peak demand periods or 

in response to equipment failures, reducing dependence on 

specific individuals and enhancing operational resilience. 

Additionally, training programs on data interpretation, 

predictive maintenance systems, and resource management 

software improve the ability of staff to engage with 

allocation models and implement decisions accurately. 

Finally, continuous monitoring and feedback loops are 

critical for sustaining optimization over time. Real-time data 

from IoT devices, building management systems, and 

maintenance platforms enable ongoing assessment of 

resource utilization, service performance, and operational 

efficiency. Feedback loops allow facility managers to 

evaluate the effectiveness of allocation decisions, identify 

areas for improvement, and adjust strategies dynamically. 

By integrating monitoring with iterative refinement, 

organizations can ensure that resource allocation remains 

responsive to changing operational conditions, evolving 

client needs, and emerging technologies. 

The combination of data-driven decision-making, phased 

implementation, prioritization matrices, workforce 

development, and continuous monitoring forms a 

comprehensive strategy for optimizing resource allocation in 

complex FM systems. These strategies collectively enhance 

operational efficiency, reduce costs, improve service quality, 

and strengthen resilience against disruptions. By embedding 

these practices within organizational processes, facility 

managers can deploy resources strategically, respond 

proactively to operational challenges, and achieve 

sustainable performance outcomes (Bankole et al., 2020 [17]; 

Umoren et al., 2021). 

 

2.5 Expected Outcomes 

The implementation of a structured resource allocation 

model in facility management (FM) is designed to optimize 

operational efficiency, reduce costs, and enhance overall 

service quality. By systematically integrating human, 

material, financial, and technological resources, facility 

managers can achieve measurable improvements in 

performance, decision-making, and stakeholder satisfaction. 

The expected outcomes of such a model encompass 

operational efficiency, enhanced decision-making, cost 

optimization, and increased client confidence, forming a 

comprehensive framework for sustainable facility 

management. 

A primary outcome of the resource allocation model is the 

improvement of operational efficiency and reduction of 

downtime. By strategically deploying human resources with 

the right skills to critical tasks, facilities can ensure that 

maintenance, operations, and emergency interventions are 

executed promptly and effectively. Material resources, 

including spare parts, tools, and consumables, are prioritized 

based on criticality, reducing delays caused by equipment 

unavailability or operational bottlenecks (OLAJIDE et al., 

2020; Umoren et al., 2021). Technological tools such as IoT 

sensors and computerized maintenance management 

systems (CMMS) provide real-time monitoring of asset 

conditions, enabling proactive detection of anomalies and 
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predictive maintenance scheduling. This data-driven 

approach allows facility managers to anticipate potential 

failures, schedule interventions efficiently, and prevent 

unplanned disruptions, thereby maintaining continuous 

operational performance. Improved efficiency not only 

enhances service reliability but also reduces the cumulative 

impact of operational interruptions on organizational 

productivity. 

The model enables informed, evidence-based decision-

making by providing comprehensive visibility into the status 

and utilization of resources. Real-time data from IoT devices 

and analytics platforms allows facility managers to monitor 

performance trends, identify resource bottlenecks, and 

allocate personnel, equipment, and financial resources 

effectively. Predictive analytics facilitates scenario 

modeling, enabling managers to assess the potential impact 

of various resource deployment strategies on operational 

outcomes. By integrating human, material, financial, and 

technological considerations, the model ensures that 

decisions are aligned with both short-term operational needs 

and long-term strategic objectives. Enhanced decision-

making capabilities improve responsiveness to unexpected 

events, optimize workload distribution, and support 

proactive management, reducing reliance on reactive 

problem-solving approaches. 

Efficient resource allocation directly contributes to cost 

savings and optimized budget utilization. Proper alignment 

of human resources prevents overstaffing and 

underutilization, reducing labor costs. Strategic inventory 

management of material resources minimizes waste and 

reduces expenditure on unnecessary or duplicate equipment. 

Financial resources are allocated based on predictive 

insights and performance priorities, enabling cost-effective 

procurement, maintenance, and operational planning. 

Technological tools facilitate monitoring of energy use, 

equipment efficiency, and maintenance needs, supporting 

interventions that reduce operational expenses. By 

integrating predictive and data-driven decision-making with 

resource planning, facility managers can achieve maximum 

value from available budgets, ensuring financial 

sustainability while maintaining high service standards. 

A well-implemented resource allocation model enhances 

stakeholder satisfaction and builds client confidence by 

ensuring reliable, high-quality service delivery. Continuous 

monitoring, proactive maintenance, and optimized resource 

deployment result in fewer service disruptions, faster 

response times, and improved overall facility performance 

(ILORI et al., 2021 [22]; OLAJIDE et al., 2020). Clients 

perceive these improvements as indicators of competence, 

reliability, and professionalism, strengthening trust and 

fostering long-term engagement. Moreover, transparent 

reporting and evidence-based performance metrics provide 

clients and internal stakeholders with visibility into 

operational practices, further reinforcing confidence in the 

facility management organization. By aligning resource 

deployment with client expectations and organizational 

objectives, the model strengthens relationships, supports 

retention, and promotes a positive organizational reputation. 

The expected outcomes of a resource allocation model in 

facility management encompass operational, financial, and 

relational benefits. Improved efficiency and reduced 

downtime ensure continuous facility performance, while 

enhanced decision-making enables proactive and strategic 

resource deployment. Cost savings and optimized budget 

utilization support financial sustainability, and increased 

stakeholder satisfaction and client confidence reinforce trust 

and long-term engagement. Collectively, these outcomes 

demonstrate the value of a systematic, data-driven approach 

to resource allocation, providing facility management 

organizations with the capability to deliver high-quality, 

efficient, and reliable services in complex operational 

environments. 

 

2.6 Implementation Roadmap 

The successful implementation of a resource allocation 

model in complex facility management (FM) systems 

requires a structured roadmap that ensures not only the 

integration of new processes and technologies but also the 

alignment of organizational culture, human capital, and 

operational objectives. An effective implementation 

roadmap addresses the challenges of system adoption, 

operational variability, and workforce adaptation through 

phased strategies that emphasize testing, stakeholder 

engagement, capacity building, and scalability (FAGBORE 

et al., 2020; EYINADE et al., 2020) [21, 20]. 

A critical first step in implementing a resource allocation 

model is pilot testing and iterative improvement. Pilot 

testing involves deploying the model on a limited scale, 

typically within a single facility or a defined operational 

unit, to evaluate its performance under real-world 

conditions. This phase enables managers to identify 

potential bottlenecks, technical limitations, or workflow 

disruptions before full-scale deployment. Iterative 

improvement, a complementary process, ensures that 

insights from the pilot phase inform continuous refinements. 

For instance, data collected on resource utilization patterns, 

task scheduling efficiency, or predictive maintenance 

effectiveness can guide adjustments to allocation algorithms, 

staffing levels, or technology integration. Iterative cycles of 

testing and refinement reduce the risk of widespread 

operational disruption and enhance the reliability of the 

model by incorporating feedback from both quantitative 

performance metrics and qualitative user experience. 

Closely tied to pilot testing is stakeholder engagement and 

change management, which are essential for fostering 

acceptance and minimizing resistance. Facility management 

systems involve a diverse set of stakeholders, including 

operations staff, maintenance teams, financial managers, and 

senior leadership, each with distinct priorities and 

expectations. Engaging stakeholders early in the 

implementation process ensures that their concerns, 

suggestions, and operational insights are incorporated into 

the model design. Change management strategies, including 

transparent communication, demonstration of benefits, and 

involvement in decision-making, are vital for cultivating a 

culture that is receptive to new processes and technologies. 

By addressing the human factors associated with change—

such as fear of job displacement, perceived complexity of 

new systems, or uncertainty about performance impacts—

organizations can increase buy-in, reduce resistance, and 

facilitate smoother adoption across all levels of facility 

operations. 

Training programs for facility managers and staff form 

another cornerstone of the implementation roadmap. Even 

the most sophisticated resource allocation model can fail if 

personnel lack the necessary skills or understanding to 

utilize it effectively. Comprehensive training programs 

should focus on both technical competencies—such as using 
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management software, interpreting analytics dashboards, or 

conducting predictive maintenance scheduling—and 

operational decision-making, including prioritization of 

tasks and dynamic resource allocation under variable 

demand. Training should be continuous, incorporating 

refresher sessions, updates on system enhancements, and 

feedback mechanisms to ensure that staff remain proficient 

as the model evolves (Lawal et al., 2020; AJUWON et al., 

2020) [25, 4]. Moreover, fostering cross-functional knowledge 

and skill development enhances workforce flexibility, 

enabling staff to adapt to changing operational requirements 

without compromising service quality. 

Finally, the roadmap must address scaling the model across 

multiple facilities. Once the pilot phase demonstrates 

reliability and effectiveness, organizations can extend the 

model to additional sites, ensuring consistent resource 

allocation practices and operational standards. Scaling 

requires careful consideration of site-specific variations, 

including facility size, complexity, staffing composition, and 

local operational challenges. Standardized implementation 

protocols, supported by centralized oversight and robust 

monitoring tools, facilitate consistency while allowing for 

localized adjustments. Moreover, lessons learned from 

initial deployments inform the creation of best practices, 

operational guidelines, and performance benchmarks that 

streamline the rollout process. By combining standardization 

with adaptability, organizations can achieve efficiency gains 

at scale while maintaining flexibility to accommodate 

unique facility requirements. 

An effective implementation roadmap for a resource 

allocation model in complex facility management systems 

involves a phased approach that integrates pilot testing, 

iterative improvement, stakeholder engagement, change 

management, staff training, and scalable deployment. Each 

component addresses both technical and human dimensions 

of adoption, ensuring that the model is not only 

operationally robust but also accepted and utilized 

effectively by personnel. By systematically progressing 

through these stages, organizations can enhance the 

efficiency, resilience, and cost-effectiveness of facility 

operations, laying the groundwork for sustainable, high-

quality service delivery across diverse operational contexts. 

 

2.7 Monitoring, Evaluation, and Continuous 

Improvement 

Effective resource allocation in complex facility 

management (FM) systems is not a static process; it requires 

ongoing monitoring, evaluation, and continuous 

improvement to ensure sustained operational efficiency, 

service quality, and resilience (Oladuji et al., 2020; 

Akinrinoye et al., 2020) [40, 7]. Given the dynamic nature of 

facility operations, variability in resource availability, and 

evolving client and regulatory demands, continuous 

oversight is essential for detecting inefficiencies, optimizing 

resource deployment, and aligning operations with broader 

sustainability and climate resilience objectives. 

A cornerstone of continuous improvement is regular 

auditing and performance assessment, which enables facility 

managers to evaluate the effectiveness of resource allocation 

strategies. Audits can take multiple forms, including 

financial audits, operational performance reviews, 

maintenance effectiveness evaluations, and compliance 

checks. These assessments provide quantitative and 

qualitative data on resource utilization, service delivery, and 

adherence to organizational standards. Key performance 

indicators (KPIs) such as response times, energy 

consumption, equipment uptime, labor productivity, and 

cost efficiency serve as benchmarks against which 

performance can be measured. 

Regular auditing also helps identify discrepancies between 

planned and actual resource deployment, revealing areas of 

underutilization, overextension, or inefficiency. For 

instance, repeated maintenance delays may indicate 

insufficient allocation of technical personnel or budgetary 

constraints, while high energy usage may reflect suboptimal 

allocation of environmental controls. By systematically 

analyzing these performance metrics, facility managers gain 

actionable insights for refining allocation rules and 

enhancing operational effectiveness. 

In modern FM systems, real-time data from IoT devices, 

building management systems (BMS), and predictive 

maintenance platforms enables dynamic adjustment of 

resource allocation rules. Real-time monitoring provides 

visibility into asset performance, energy consumption, and 

workforce activity, allowing facility managers to respond 

proactively to emerging operational conditions. 

For example, predictive analytics can flag potential 

equipment failures, prompting immediate reallocation of 

maintenance personnel and spare parts to prevent service 

disruptions. Similarly, real-time occupancy data may 

indicate the need to redeploy cleaning or security staff to 

high-traffic areas. By continuously updating allocation rules 

based on current conditions, facility managers can optimize 

resource utilization, reduce downtime, and maintain service 

quality even in the face of unpredictable operational 

fluctuations (Akinbola et al., 2020 [6]; Nwani et al., 2020). 

Modern facility management increasingly emphasizes 

sustainability and climate resilience, requiring that resource 

allocation decisions account for environmental and long-

term operational considerations. Efficient allocation of 

energy, water, and materials reduces environmental impacts 

while maintaining service quality. For example, predictive 

scheduling of heating, ventilation, and air conditioning 

(HVAC) systems based on occupancy patterns can lower 

energy consumption without compromising comfort. 

Climate resilience considerations, such as preparing for 

extreme weather events or energy disruptions, further 

influence resource allocation. Managers may allocate 

backup power systems, reinforce critical infrastructure, or 

stock emergency materials strategically to ensure continuity 

of operations under adverse conditions. Integrating 

sustainability and resilience factors into monitoring and 

evaluation frameworks ensures that resource allocation 

strategies not only meet immediate operational objectives 

but also support long-term organizational and environmental 

goals. 

By combining regular auditing, real-time data-driven 

adjustments, and the incorporation of sustainability and 

resilience factors, facility managers can establish a 

continuous improvement cycle that maximizes efficiency, 

minimizes waste, and enhances operational reliability. 

Monitoring and evaluation create feedback loops that inform 

iterative refinements of allocation strategies, enabling 

organizations to respond proactively to changing conditions, 

optimize resource use, and align operations with broader 

strategic objectives. 

This continuous improvement approach ensures that human, 

financial, and technological resources are deployed 
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effectively, maintaining high service quality and operational 

resilience. Furthermore, embedding sustainability and 

climate considerations within monitoring processes 

positions facility organizations to meet regulatory 

requirements, achieve environmental performance targets, 

and future-proof operations against evolving risks (Nwani et 

al., 2020; Odofin et al., 2020 [32]). 

In conclusion, the integration of structured monitoring, 

evaluation, and continuous improvement mechanisms is 

essential for the success of resource allocation models in 

complex FM systems. By providing evidence-based 

insights, dynamic responsiveness, and a sustainability-

oriented perspective, these mechanisms enable facility 

managers to maintain optimal performance, enhance 

resilience, and achieve long-term operational and 

environmental objectives. 

 

3. Conclusion 

Resource allocation models are critical to achieving 

efficiency, reliability, and cost-effectiveness in complex 

facility management systems. By systematically 

coordinating human, material, financial, and technological 

resources, these models provide a structured approach to 

operational planning, proactive maintenance, and service 

delivery. The strategic deployment of personnel ensures that 

skilled staff are positioned where they can maximize impact, 

while careful management of material and financial 

resources reduces waste, optimizes budgets, and supports 

sustainability objectives. Integration of technological 

resources, including IoT devices, computerized maintenance 

management systems (CMMS), and analytics platforms, 

enables real-time monitoring, predictive insights, and 

evidence-based decision-making, reinforcing the overall 

effectiveness of facility operations. Collectively, resource 

allocation models serve as a foundation for operational 

resilience, cost control, and consistent service quality. 

The implications for future facility management efficiency 

are substantial. By adopting resource allocation frameworks, 

organizations can anticipate potential disruptions, allocate 

resources more effectively, and reduce operational 

downtime. Predictive and data-driven approaches support 

adaptive management, allowing facilities to respond 

dynamically to changing operational requirements, client 

expectations, and technological advancements. Enhanced 

decision-making capabilities derived from these models 

strengthen organizational agility and improve both internal 

and external stakeholder satisfaction. The use of such 

frameworks contributes not only to operational performance 

but also to long-term sustainability and competitive 

advantage in increasingly complex facility environments. 

Future research should focus on empirical validation of 

resource allocation models across diverse facility types and 

operational contexts to quantify performance improvements 

and cost savings. Further exploration of technological 

integration, including advanced AI, machine learning, and 

digital twin applications, can enhance predictive capabilities 

and support multi-objective optimization of resources. 

Additionally, studies examining the interaction between 

resource allocation strategies and client satisfaction, 

sustainability metrics, and organizational resilience will 

provide valuable insights to refine and expand these models. 

By advancing both practical implementation and theoretical 

understanding, resource allocation models can continue to 

play a transformative role in the evolution of efficient, 

reliable, and sustainable facility management. 
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