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Platform-Based Rental Models for Industrial Filtration 

Equipment: An Exploratory Study of Operational 

Mechanisms and Managerial Implications 
 

Ming-Chou Lai and Hsiang-Tsai Chiang 

 

Abstract 
 

Industrial filtration equipment is essential to manufacturing and heavy-industrial operations, 

yet its capital-intensive nature poses significant barriers for many organizations. High upfront 

costs, specialized maintenance requirements, and uneven capacity utilization present persistent 

challenges for firms seeking to balance operational reliability with cost efficiency. This 

exploratory case study examines how platform-based rental models address these challenges in 

the context of industrial equipment. Drawing on 18 months of operational data (January 

2023–June 2024), including 127 rental contracts, 2,847 service events, and semi-structured 

interviews with 15 platform personnel, we investigate how platform logic operates in systems 

characterized by standardized assets, continuous maintenance demands, and multi-actor 

coordination. Our findings demonstrate that platform-based rentals enhance asset utilization, 

reduce users' capital expenditures, and provide more predictable operating costs through 

integrated equipment and service management. However, platforms encounter substantial 

operational challenges. Service capacity planning must accommodate seasonal demand 

fluctuations of up to 23% between peak and off-peak periods. Equipment standardization 

tensions emerge as 17% of customer requests require non-standard configurations, increasing 

deployment costs by approximately 40%. Performance monitoring faces data quality limitations, 

with 32% of variance in reliability metrics remaining unexplained by measurable equipment 

characteristics. Service technician capability variations significantly affect effectiveness: 

top-quartile technicians resolve 89% of issues in a single visit, compared with 62% for 

bottom-quartile technicians. By documenting these operational mechanisms and contextual 

conditions that distinguish capital-intensive equipment platforms from their consumer-oriented or 

digital counterparts, this research establishes empirical foundations for the theoretical 

development of platform-based business models in traditional industrial sectors. 

 

Keywords: Platform business models, Industrial equipment rental, Filtration systems, 

Product-service systems, Case study research 

 

1.Introducrion 

 

Industrial filtration equipment is a critical component of manufacturing, 
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energy production, and heavy industry. These systems maintain fluid cleanliness, 

protect downstream machinery from contamination, and ensure stable production 

performance. Equipment integrity directly affects product quality, machinery 

longevity, and overall process efficiency[1]. Yet these same systems impose 

substantial capital requirements, demand specialized maintenance expertise, and 

exhibit uneven utilization across operating cycles[2]. 

For many firms—particularly small and medium-sized enterprises-the high 

initial investment presents a formidable barrier[3,4]. Moreover, filtration systems 

require technical knowledge for proper installation, operation, and maintenance 

that may lie beyond many organizations' internal capabilities[5]. This 

combination of capital intensity and technical complexity creates persistent 

tensions between cost efficiency and operational reliability. Rental and 

service-based access models have gained traction in recent years as alternatives 

to traditional ownership across various equipment categories[3,4]. By shifting 

from asset ownership to usage-based access, organizations can reduce upfront 

capital requirements while engaging specialized providers for professional 

maintenance and technical support[3,6]. This shift reflects broader trends toward 

servitization and outcome-based business models in industrial sectors, in which 

manufacturers transition from selling physical products to providing integrated 

solutions and performance-based services. However, implementing such 

outcome-based models requires distinct capabilities in customer relationship 

management and contracting that differ from those of traditional product-service 

systems[7]. Platform-mediated access models further extend this logic by 

enabling multi-sided coordination among equipment providers, service 

technicians, and end users through digital infrastructure that facilitates real-time 

monitoring, dynamic pricing, and automated service dispatch[1]. Such digital 

infrastructure enables continuous monitoring of asset condition and usage 

patterns, which is essential for optimizing maintenance strategies and preventing 

production losses, which poor maintenance can reduce by up to 20%[8]. Despite 

these potential advantages, the transition to servitized models often encounters 

significant financial and operational hurdles, as evidenced by the “servitization 

paradox,” in which increased service integration does not consistently yield 

anticipated profits due to elevated maintenance costs and implementation 

complexities[9,10]. 

These challenges are particularly acute in access-based business models, 

where heterogeneity in usage requirements necessitates administrative and 

operational costs associated with contracting, insurance, and equipment 

relocation[1]. Access-based models enable the inclusion of low-usage customers 

through equipment pooling, which is desirable when the costs of providing 

after-sales services are relatively low[1]. Conversely, when service provision 
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costs are high, manufacturers must carefully balance the inclusion of non-owners 

against the financial burden of maintaining shared assets, as charging higher 

after-sales fees may disincentivize equipment owners from participating in 

sharing arrangements[1]. Digital industrial services, including connectivity, data 

storage, and remote monitoring, can mitigate these costs by enhancing the 

efficiency and reliability of equipment in use[11]. Remote monitoring 

capabilities enable providers to capture critical product-use data, thereby 

facilitating the identification of optimal maintenance timing and reducing 

unplanned downtime through predictive algorithms and accumulated product 

histories[12]. However, the deployment of these predictive capabilities is often 

constrained by data-quality limitations and the inherent imperfections of 

diagnostic signals, which can complicate capacity allocation and pricing 

decisions for service providers[13]. Furthermore, the marginal cost of scaling 

digital service operations is minimal once developed, suggesting that 

digitalization may resolve the servitization paradox by lowering implementation 

costs relative to traditional solutions[14,15]. 

 

2. Literature Review 

 

This section synthesizes existing research on platform-based business 

models, servitization, and equipment-as-a-service frameworks[16]. A 

comprehensive literature review serves multiple essential functions: it grounds 

research in existing scholarship[17,18], contextualizes investigations within 

broader scholarly conversations[19,20], and guides the formulation of robust 

theoretical frameworks and methodologies[21]. Through systematic examination 

of academic literature, researchers can identify inconsistencies and gaps 

requiring theoretical development[22], reconcile conflicting findings[23,24], and 

extract fundamental concepts that establish conceptual clarity[25,26]. 

Beyond establishing theoretical foundations, rigorous literature reviews 

refine research problems and justify study significance by demonstrating how 

investigations address identified shortcomings and extend existing knowledge 

[27~30]. They function as knowledge maps that enable researchers to situate 

work within academic discourse, assess finding reliability across studies[30,31]. 

And provide solid foundations for advancing knowledge by extending current 

theories[32]. By systematically integrating scattered research, well-conducted 

reviews enable rapid identification of trends and challenges within specific 

domains[33,34], while adhering to established methodological standards ensures 

quality and impact[35]. The following sections delineate specific theoretical 

perspectives and empirical evidence underpinning this investigation, culminating 

in precise articulation of research gaps and study objectives[36]. This 
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examination synthesizes existing knowledge to identify patterns and gaps within 

current literature[33,37], particularly in underexplored areas with conflicting 

findings[38]. 

 

2.1 Platform Business Models and Multi-Sided Markets 

 

Platform business models have fundamentally transformed value creation 

and capture by enabling direct interactions between multiple participant groups. 

Unlike traditional linear business models where firms create value through 

sequential supply chain activities, platforms orchestrate ecosystems of 

interdependent actors, facilitating transactions and value co-creation among 

equipment providers, service technicians, and end users. Platform literature has 

primarily focused on digital and consumer-facing contexts, examining network 

effects, pricing strategies, and governance mechanisms in software platforms, 

sharing economy services, and online marketplaces. 

However, applying platform logic to capital-intensive industrial equipment 

presents distinctive challenges and opportunities. Platform-mediated equipment 

access requires integrating physical asset management with digital coordination 

infrastructure-a hybrid model extending beyond purely digital platforms 

emphasized in existing research. Multi-sided industrial equipment platforms 

necessitate coordinating geographically dispersed stakeholders with varying 

technical capabilities, operational constraints, and economic incentives. 

Understanding how platform mechanisms operate in these contexts requires 

examining both digital infrastructure enabling coordination and physical 

operational requirements governing equipment deployment, maintenance, and 

performance. 

 

2.2 Servitization and Product-Service Systems 

 

Servitization refers to strategic transformation through which manufacturers 

shift from selling products to providing integrated solutions combining products 

and services. This transition reflects broader trends toward outcome-based 

business models where providers assume greater responsibility for equipment 

performance and customer success[3,7]. Product-Service Systems (PSS) 

literature has extensively documented value creation mechanisms, 

implementation challenges, and organizational capabilities required for 

successful servitization. 

Servitization research has predominantly focused on dyadic 

provider-customer relationships rather than multi-party coordination 

characteristic of platform models. The “servitization paradox” -wherein 
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increased service integration fails to yield anticipated profits due to elevated 

costs and operational complexity-highlights persistent implementation 

challenges[9,10]. Access-based business models introduce additional complexity 

through heterogeneous usage patterns, administrative overhead associated with 

contracting and insurance, and operational burden of equipment relocation across 

multiple deployment sites[1]. These challenges are particularly acute when 

service provision costs are high, requiring careful balance between inclusive 

access for low-usage customers and sustainable economics for platform 

providers. 

Recent research suggests digital technologies may help resolve servitization 

challenges by enabling more efficient service delivery and reducing marginal 

costs of scaling operations[14,15]. Remote monitoring capabilities facilitate 

predictive maintenance, reducing unplanned downtime and optimizing service 

resource allocation[12]. Yet deployment of these capabilities remains constrained 

by data quality limitations, diagnostic signal imperfections, and inherent 

complexities of translating sensor data into actionable operational insights[13]. 

 

2.3 Digital Transformation in Industrial Equipment Management 

 

Digital industrial services-including connectivity infrastructure, cloud-based 

data storage, and real-time monitoring systems-fundamentally reshape equipment 

management practices. These technologies enable continuous tracking of asset 

condition and usage patterns, creating opportunities for optimizing maintenance 

strategies and preventing production losses that can reach 20% when 

maintenance practices are inadequate[8]. Integration of digital capabilities with 

physical equipment creates new possibilities for dynamic pricing, automated 

service dispatch, and data-driven capacity planning. 

Equipment-as-a-Service (EaaS) models leverage these digital capabilities to 

provide usage-based access to capital-intensive assets, reducing upfront 

investment barriers while maintaining professional service quality3,5]. Transition 

toward usage-based business models requires manufacturers to develop distinct 

capabilities in customer relationship management, performance-based 

contracting, and integrated service delivery that differ fundamentally from 

traditional product sales competencies[7]. Digital infrastructure forms the 

technological foundation enabling these capabilities, yet successful 

implementation demands organizational transformation extending beyond mere 

technology adoption. 
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2.4 Research Gaps and Study Objectives 

 

Despite extensive research on platform business models, servitization, and 

digital transformation, several critical gaps remain. First, platform literature has 

concentrated primarily on digital and consumer contexts, leaving industrial 

equipment platforms substantially underexplored. Physical asset management 

requirements, continuous service delivery obligations, and long-term contractual 

relationships characterizing industrial equipment platforms differ markedly from 

discrete transactions and instant matching logic emphasized in existing platform 

research. 

Second, while servitization literature has documented implementation 

challenges and value creation mechanisms, it has primarily examined dyadic 

provider-customer relationships rather than multi-party coordination mechanisms 

central to platform-based models. Integration of equipment provision with 

ongoing service delivery through platform architectures represents a hybrid 

model extending beyond traditional PSS frameworks, yet systematic 

documentation of how such integration operates in practice remains limited. 

Third, existing research has insufficiently examined operational 

mechanisms, coordination challenges, and critical success factors specific to 

capital-intensive equipment platforms. While digital technologies clearly enable 

new service delivery models, understanding how organizations actually design, 

implement, and operate platform-based rental systems for industrial equipment 

requires detailed process-level investigation that quantitative studies and 

conceptual frameworks alone cannot provide. 

The paper addresses these gaps through exploratory case investigation of a 

platform-based rental model for industrial filtration equipment. By documenting 

operational processes, analyzing coordination mechanisms, and identifying 

implementation challenges, we extend platform theory beyond its current digital 

emphasis while illuminating distinctive characteristics of service-integrated 

equipment platforms. Our research contributes to both academic understanding 

and managerial practice by establishing empirical foundations for platform-based 

business models in capital-intensive industrial contexts. 

 

3. Research Methodology 

 

The paper employs a mixed-methods approach combining qualitative case 

study methodology with quantitative operational analysis to comprehensively 

investigate platform-based rental models in industrial equipment contexts. The 

integration of mathematical modeling and statistical analysis enhances the rigor 

of our exploratory case design, enabling systematic evaluation of operational 
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efficiency, service quality metrics, and economic performance indicators 

alongside contextual understanding of implementation processes and managerial 

challenges. 

 

3.1 Research Design and Theoretical Framework 

 

We employ an exploratory single-case design augmented with quantitative 

operational data analysis. This hybrid approach addresses the limitations of 

purely qualitative case methodology by incorporating mathematical verification 

of observed patterns and statistical validation of reported benefits. The research 

design integrates three complementary analytical frameworks: 

1.Qualitative process mapping to document operational mechanisms and 

coordination patterns. 

2.Quantitative performance analysis utilizing operational metrics and efficiency 

indicators. 

3.Mathematical modeling of platform dynamics, capacity utilization, and service 

optimization. 

The case organization operates a platform-based rental system for industrial 

filtration equipment serving manufacturing and heavy industrial customers 

across multiple geographic regions. Platform operations integrate standardized 

equipment portfolios, systematic maintenance protocols, real-time performance 

monitoring systems, and multi-party coordination mechanisms. From a 

theoretical sampling perspective, this case exhibits characteristics central to 

understanding platform-based rental models in capital-intensive contexts: 

physical assets requiring continuous service delivery, standardized equipment 

deployed across geographically dispersed sites, complex 

provider-user-technician coordination, and systematic information management 

enabling data-driven decision-making. 

 

3.2 Data Collection Strategy 

 

Data collection employed a multi-source triangulation approach 

incorporating qualitative interviews, operational documentation, and quantitative 

performance databases spanning 18 months of platform operations (January 2023 

- June 2024). This temporal breadth enables longitudinal analysis of operational 

patterns, seasonal variations, and performance evolution over multiple rental 

cycles. 

1. Qualitative data sources 

Semi-structured interviews(n=15) were conducted with operations 

managers(n=4), service technicians(n=7), and administrative personnel(n=4). 
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Interview protocols focused on operational decision-making processes, 

coordination mechanisms, perceived challenges, and observed benefits for both 

providers and users. Interviews averaged 75 minutes, were audio-recorded with 

participant consent, and transcribed verbatim for systematic analysis. Operational 

documentation included rental contracts(n=127), maintenance logs (n=2,847 

service events), deployment records, and internal process documentation. 

 

2. Quantitative operational data 

Operational databases provided systematic performance metrics across the 

following dimensions: 

(1)Equipment utilization data: deployment duration, idle time between rentals, 

total operational hours per unit 

(2)Service delivery metrics: mean time between maintenance(MTBM), mean 

time to repair(MTTR), preventive versus corrective maintenance ratios 

(3)Performance indicators: equipment availability rates, downtime frequency, 

service response times 

(4)Financial data: rental pricing structures, maintenance cost distributions, 

revenue patterns across equipment types 

(5)Customer satisfaction metrics: Net Promoter Score(NPS), contract renewal 

rates, complaint frequencies 

 

3.3 Mathematical and Statistical Analysis Methods 

 

To rigorously evaluate platform operational efficiency and validate 

qualitative findings, we employed several mathematical modeling and statistical 

analysis techniques. 

1. Equipment utilization analysis 

Equipment utilization rate (U) for each unit i was calculated as 

iTidleiTdeployed

iTdeployed
Ui

,,

,


                    (1) 

where: iTdeployed,  represents total deployed time and iTidle,  represents 

idle inventory time. Fleet-level utilization )( fleetU aggregates across all n 

equipment units weighted by availability 


 


),(

),(

iTavailable

iTavailableU
U i

fleet                  (2) 

Statistical analysis employed descriptive statistics (mean, standard deviation, 

coefficient of variation) and inferential methods, including one-way ANOVA to 

test differences in utilization across equipment categories and paired t-tests to 

compare pre-deployment and in-service performance metrics. 
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2. Service quality and reliability metrics 

Equipment availability (A) was quantified using the standard reliability 

engineering formula 

MTTRMTBF

MTBF
A


                       (3) 

  

where: (i)MTBF represents mean time between failures.  

(ii)MTTR represents mean time to repair.  

To evaluate the effectiveness of preventive maintenance scheduling, we 

calculated the preventive maintenance effectiveness ratio (PME) 

eNcorrectiveNpreventiv

eNpreventiv
PME


                 (4) 

 

Higher PME ratios indicate more effective preventive maintenance 

strategies, reducing unplanned corrective interventions. Service response 

efficiency was evaluated by analyzing the response-time distribution and 

calculating the median, 90th percentile, and maximum response times across 

different urgency categories. 

 

3. Economic performance analysis 

To quantify the economic implications of platform-based rental versus 

traditional ownership, we developed a total cost of ownership (TCO) comparison 

model incorporating. 

residualdowntimeenancemanacquisitioownership VCCCTCO  int         (5) 

 

rentalowntimemonthlyrental CtRTCO ,)(               (6) 

where: (i)Cacquisition: Represents initial purchase cost.  

(ii)Cmaintenance: Includes all service and repair costs.  

(iii)Cdowntime: Quantifies production losses from equipment unavailability.   

(iv)Vresidual: Represents equipment salvage value.  

(v)Rmonthly: Denotes monthly rental payment 

(vi)t represents rental duration in months.  

Sensitivity analysis evaluated TCO ratios across different usage scenarios, 

equipment lifespans, and maintenance cost assumptions. 

 

4. Capacity planning and optimization modeling 

Platform capacity planning challenges were analyzed using principles of 

queueing theory. Customer demand arrival rates )( and service completion rates 

)(  were estimated from historical data to calculate theoretical system 
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utilization )(



  and expected waiting times. Inventory optimization for spare 

parts employed Economic Order Quantity (EOQ) modeling. 

H

SD
EOQ




2
                         (7) 

where: (i)D denotes annual demand for components. 

      (ii)S denotes ordering cost per order. 

      (iii)H denotes holding cost per unit per year.  

Service routing optimization for technician dispatch employed traveling 

salesman problem (TSP) heuristics to minimize total travel distance while 

satisfying time window constraints for scheduled maintenance visits. 

 

3.4 Qualitative Data Analysis Procedures 

 

Qualitative analysis followed systematic iterative procedures consistent 

with exploratory case methodology. Interview transcripts and operational 

documents underwent thematic analysis through multiple coding cycles: 

1.First-cycle open coding identified preliminary themes without predetermined 

categories 

2.Second-cycle axial coding organized practices by operational stages: rental 

initiation, deployment, maintenance, monitoring, and termination 

3.Third-cycle selective coding focused on coordination mechanisms, value 

creation processes, and implementation challenges 

Cross-case pattern analysis examined similarities and differences across 

rental episodes(n=127) to distinguish systematic platform mechanisms from 

context-specific variations. Process mapping techniques documented operational 

sequences, information flows, and decision points. Inter-coder reliability was 

assessed through independent coding of 20% of transcripts by two researchers, 

achieving Cohen's kappa of 0.84, indicating substantial agreement. 

 

3.5 Mixed-Methods Integration and Triangulation 

 

Qualitative and quantitative findings were integrated through convergent 

triangulation design. Quantitative metrics validated or challenged qualitative 

claims about operational efficiency, service quality, and economic benefits. 

Discrepancies between qualitative perceptions and quantitative measurements 

prompted further investigation through follow-up interviews and additional data 

analysis. For instance, when interview participants claimed "significantly 

reduced downtime," we statistically verified this assertion by comparing 

platform-managed equipment availability(mean=94.7%, SD=3.2%) against 
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industry benchmarks for similar equipment under traditional ownership models 

(mean=87.3%, SD=8.1%), finding statistically significant improvement (t=4.23, 

p<0.001) 

 

3.6 Validity, Reliability, and Limitations 

 

Several measures enhance research quality and mitigate methodological 

limitations. 

1.Data source triangulation, combining interviews, documents, and operational 

databases, reduces dependence on single information channels. 

2.Methodological triangulation, integrating qualitative interpretation with 

quantitative verification, strengthens validity. 

3.Member checking with organizational participants verified factual accuracy 

and interpretive reasonableness. 

4.Detailed documentation of analytical procedures supports transparency and 

potential replication. 

5.Statistical power analysis confirmed adequate sample sizes for quantitative 

tests (post-hoc power analysis yielded 85.01  for primary comparisons) 

Important limitations warrant acknowledgment.  

As a single-case study, findings may not generalize to other equipment 

types, industries, or geographic contexts. Industrial filtration equipment exhibits 

specific characteristics with respect to technical complexity, usage patterns, and 

market structure that may not transfer to substantially different settings. The 

18-month observation period, while sufficient for capturing multiple rental 

cycles, may not reveal longer-term evolutionary dynamics or sustainability 

challenges. Our analysis cannot establish definitive causal relationships but 

rather documents associative patterns and plausible mechanisms. Operational 

data quality depends on organizational record-keeping practices, which may 

introduce measurement error or systematic bias. Self-reported interview data 

may reflect retrospective interpretation rather than objective reality, though 

triangulation with operational metrics partially addresses this concern. 

Despite these limitations, the integration of rigorous mathematical analysis 

with contextual qualitative understanding provides robust empirical foundations 

for understanding platform-based rental operations in capital-intensive industrial 

contexts. The combination of process-level documentation, statistical validation, 

and mathematical modeling enables both theoretical advancement and practical 

guidance while maintaining appropriate epistemic humility regarding 

generalization boundaries. 
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4. Case Analysis and Findings 

 

4.1 Platform Architecture and Operations 

 

The rental platform integrates three core components into a unified system: 

standardized filtration equipment, systematic service delivery, and coordinated 

information management. These components function interdependently to enable 

platform-mediated equipment access that differs substantively from traditional 

bilateral rentals. Fig. 1 illustrates the platform architecture and key information 

flows connecting distributed stakeholders. 

Equipment standardization forms the physical foundation. Modular 

filtration units feature common components, standardized interfaces, and flexible 

configurations. This standardization enables interchangeability across customer 

sites while maintaining adaptability for varying flow rates, pressure requirements, 

and filtration specifications. Modular design facilitates efficient maintenance 

through component-level servicing rather than complete unit replacement, 

reducing downtime and inventory requirements. 

 
Standardized 

Equipment Fleet

․Modular unit

․Standard interface

․Flexible conflgs

Service Delivery 

System

․Installation

․Maintenance

․Monitoring

Information

Management

․Usage tracking

․Performance data

․Service data

Platform Coordination Mechanisms
Temporal: Equipment scheduling/Service planning

Spatial: Multi site deployment/Route optimization

Knowledge: Performance feedback/Continuous improvement

Equipment

providers

Equipment

providers

Equipment

providers

Equipment

providers
 

 

Fig. 1 Platform architecture and multi-stakeholder coordination mechanisms 

 

Service delivery encompasses systematic procedures for equipment 

installation, routine maintenance, performance monitoring, and corrective 

interventions. Unlike traditional rental models offering ad hoc service, the 

platform incorporates scheduled maintenance as integral operations. Service 

technicians follow standardized protocols for inspection, testing, component 

replacement, and documentation, ensuring consistent service quality across 

deployments. This service systematization represents a key value creation 

mechanism beyond mere equipment access. 
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Information management systems support coordination between equipment 

deployment, service delivery, and customer communication. Operational 

databases capture usage duration, maintenance history, performance indicators, 

and service requests, enabling responsive dispatch, predictive scheduling, 

utilization tracking, and transparent customer communication. Table 1 

summarizes the key operational processes and their associated performance 

metrics observed during the 18-month study period. 

The rental process begins when industrial users initiate equipment requests, 

followed by consultations assessing requirements and evaluating whether 

available standardized configurations satisfy needs. Rental agreements formalize 

access terms and service provision, typically specifying duration, pricing 

structure, performance standards, maintenance frequency, and response time 

commitments. Equipment deployment involves transportation, installation, 

system commissioning, and initial operator training. Platform technicians follow 

standardized procedures while adapting to site-specific conditions. 
 

Table 1 Platform operational processes and performance metrics 
 

Operational 

stage 

Key activities Performance metric Observed 

value 

Rental initiation Requirement assessment, 

equipment matching, contract 

formalization 

Time to deployment 4.2 days 

(mean) 

Equipment 

deployment 

Transportation, installation, 

commissioning, operator 

training 

Installation success rate 98.4% 

Routine 

maintenance 

Scheduled inspections, 

component replacement, 

performance verification 

Mean time between 

maintenance (MTBM) 

28.3 days 

Performance 

monitoring 

Continuous tracking, periodic 

measurements, deviation 

analysis 

Equipment availability 94.7% 

Corrective 

service 

Emergency response, diagnosis, 

repair, documentation 

Mean time to repair 

(MTTR) 

8.6 hours 

Contract 

renewal 

Performance review, needs 

assessment, terms negotiation 

Customer retention rate 83.5% 

Note: Performance metrics based on 127 rental contracts and 2,847 service events over 18-month study 

period (January 2023 - June 2024). 

 

Routine maintenance distinguishes the platform model, implementing 

scheduled preventive maintenance based on operating hours, calendar time, or 

performance indicators. Technicians conduct systematic inspections, replace 

consumable components, verify performance parameters, and document findings 

during each visit. Maintenance scheduling balances individual equipment 

requirements with efficient technician allocation across multiple sites through 
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route optimization. Performance monitoring occurs continuously through 

periodic measurements during maintenance visits and customer-reported 

observations. 

 

4.2 Value Creation and Implementation Challenges 
 

Analysis reveals several substantive benefits industrial users derive from 

platform-based rental access. Capital expenditure reduction allows users to avoid 

substantial upfront investment while preserving capital for other strategic 

priorities-particularly valuable for small and medium enterprises with limited 

resources or organizations implementing temporary production expansions. 

Maintenance responsibility transfer eliminates the need to develop and maintain 

specialized technical capabilities. Interview respondents consistently emphasized 

the value of professional maintenance handling. 

Operational cost predictability results from comprehensive rental 

agreements including equipment access, routine maintenance, and most service 

interventions within fixed periodic fees, facilitating budgeting and reducing 

financial uncertainty. Reduced equipment downtime emerges from systematic 

preventive maintenance and rapid service response. Users reported that proactive 

maintenance visits identified and addressed potential problems before causing 

operational failures. Fig. 2 presents a comparative analysis of key performance 

metrics between platform-based rental and traditional ownership models based 

on operational data and industry benchmarks. 

From the provider perspective, improved equipment utilization results from 

redeploying returned equipment to new customers. Operational data indicate 

well-managed units typically experience sequential deployments with minimal 

idle time. Recurring revenue through rental fees provides more stable and 

predictable cash flows than episodic equipment sales, supporting more effective 

capacity planning and strategic investment. Centralized maintenance 

management enables service delivery economies through systematized 

procedures, specialized technical expertise, optimized spare parts inventory, and 

coordinated technician deployment. 

Long-term customer relationships cultivated through ongoing service 

interactions create switching costs and competitive advantages. Interview data 

suggest customer retention rates substantially exceed industry averages for 

equipment sales. Despite clear benefits, platform-based rentals face substantial 

implementation challenges. Table 2 summarizes the primary operational 

challenges identified through qualitative analysis and their observed impacts on 

platform performance. 
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Fig. 2 Performance comparison: platform-based rental versus traditional 

ownership 

 

Table 2 Implementation challenges and organizational responses 

 
Challenge category Observed impact Mitigation strategy 

Coordination complexity Scheduling conflicts increase 

with scale; service quality 

pressures emerge beyond 150 

active deployments 

Automated scheduling 

algorithms, regional service 

centers, advanced planning 

systems 

Data standardization Performance comparability 

across sites limited by 

contextual variations; 32% 

variance in reliability metrics 

unexplained by equipment 

condition 

Contextual normalization 

methods, installation 

condition documentation, 

multivariate analysis 

Service capacity planning 23% seasonal demand 

fluctuation creates capacity 

utilization trade-offs; 18% 

idle capacity during off-peak 

periods 

Flexible staffing models, 

technician cross-training, 

predictive demand modeling 

Standardization tensions 17% of customer requests 

require non-standard 

configurations; 

customization increases costs 

40% on average 

Modular design with optional 

attachments, tiered pricing 

for customization, customer 

education on standard 

capabilities 

Technician capability 

development 

Variable technician 

performance; top quartile 

resolves 89% of issues in 

single visit versus 62% for 

bottom quartile 

Structured training programs, 

performance-based 

compensation, knowledge 

management systems, 

mentorship 
Note: Challenges identified through thematic analysis of interview transcripts (n=15) and validated through 

operational data where quantifiable. 
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Coordination complexity increases significantly as platforms scale across 

multiple customer sites with diverse operational conditions. Managing 

equipment deployment schedules, maintenance routing, spare parts logistics, and 

service personnel allocation becomes progressively more complicated. Platform 

personnel described ongoing struggles balancing service quality commitments 

with operational efficiency as deployment numbers increased beyond 150 active 

contracts. 

Data standardization creates persistent performance monitoring challenges. 

Equipment operates under varying conditions across different sites, making 

direct performance comparisons difficult and complicating assessment of 

whether observed outcomes reflect equipment condition, maintenance 

effectiveness, or contextual factors. Statistical analysis revealed that 

approximately 32% of variance in equipment reliability metrics remained 

unexplained by measurable equipment characteristics, suggesting significant 

site-specific influences. 

Service capacity planning must balance responsiveness to variable demand 

with efficient resource utilization. Rental demand fluctuates based on industrial 

production cycles, seasonal patterns, and broader economic conditions. Observed 

seasonal variations reached 23% between peak and off-peak periods. 

Maintaining sufficient service capacity to meet peak demand without excessive 

idle capacity during slower periods represents a fundamental operational 

trade-off significantly influencing both customer satisfaction and costs. 

Equipment standardization creates tensions between operational efficiency 

desires and customer-specific requirement accommodation. Analysis revealed 

that 17% of customer requests involved non-standard configurations, with 

customization increasing average deployment costs by approximately 40%. 

Platform managers continually negotiate between preserving standardization 

benefits and accommodating legitimate customer needs requiring specialized 

configurations. Successful platforms develop modular design approaches 

enabling controlled customization within standardized architectures. 

Analysis reveals several critical success factors essential for effective 

platform operation. Equipment design for serviceability proves fundamental- 

standardized equipment incorporating modular components, accessible service 

points, and diagnostic features facilitates rapid maintenance interventions, 

differing from equipment optimized purely for initial manufacturing cost or 

operational performance. Information system integration connecting deployment 

tracking, maintenance scheduling, performance monitoring, and customer 

communication appears necessary rather than merely beneficial, as manual 

coordination approaches break down as operations expand beyond approximately 

100 active deployments. 
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Service technician capabilities extending beyond basic maintenance skills 

significantly influence operational effectiveness. Performance analysis 

demonstrated that top-quartile technicians resolved 89% of service issues in a 

single visit compared to 62% for bottom-quartile technicians, directly impacting 

customer satisfaction and service costs. Effective technicians must diagnose 

complex problems, communicate effectively with customers, and provide 

feedback informing continuous improvement. Customer relationship 

management balancing standardization with responsiveness shapes satisfaction 

and retention, requiring sufficient flexibility to address legitimate customer need 

variations while maintaining operational efficiency necessary for economic 

viability. 

 

5. Conclusion 

 

Our findings illuminate characteristics distinguishing platform-based rental 

models for capital-intensive industrial equipment from consumer-facing or 

digital service platforms emphasized in existing research. Physical asset 

management is a fundamental capability largely absent from digital platforms. 

Industrial equipment platforms must address procurement, inventory 

management, transportation logistics, installation procedures, and refurbishment 

processes. These physical operational requirements constrain scaling dynamics, 

influence cost structures, and shape competitive advantages differently from 

digital platforms, where marginal costs approach zero. Continuous service 

delivery obligations contrast with the discrete transaction focus characterizing 

many consumer platforms, creating deeper relationships and accumulating 

operational knowledge while increasing complexity and resource requirements. 

Long-term contractual relationships replace rapid, repeated micro-transactions 

emphasized in much platform literature. Industrial equipment rentals typically 

span months or years rather than minutes or hours, influencing network effects, 

lock-in mechanisms, and value capture strategies in distinctive ways warranting 

theoretical attention beyond direct application of existing frameworks. 

Effective platform operation depends on sophisticated coordination 

mechanisms operating across multiple dimensions. Temporal coordination 

synchronizes equipment availability, customer demand, and service capacity 

across time, employing inventory buffers, advance booking, and dynamic 

scheduling—approaches differing from instant matching logic prevalent in many 

digital platforms. Spatial coordination addresses geographic distribution of 

deployed equipment and service personnel, managing travel distances, response 

times, and territory coverage through route optimization, regional service centers, 

and strategic equipment positioning. Knowledge coordination accumulates and 
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applies operational learning across deployment cycles, systematically capturing 

maintenance data, performance patterns, and service outcomes to improve 

equipment design, refine service procedures, and inform capacity planning. 

Equipment provision integration with ongoing service delivery creates value 

through distinctive mechanisms. Operational risk transfer from users to providers 

creates value when providers can manage risks more efficiently through 

diversification and specialized expertise. Lifecycle value optimization across 

multiple usage cycles enables platforms to extract value that individual owners 

cannot realize through multi-cycle extraction and equipment lifecycle 

orchestration. Knowledge accumulation from distributed operations creates 

informational advantages compounding over time, potentially constituting more 

durable competitive advantage than network effects in contexts where customer 

bases remain geographically bounded. The observed platform model exhibits 

clear connections to Product-Service Systems literature while displaying 

characteristics extending beyond traditional PSS frameworks, introducing 

multi-party coordination mechanisms not typically emphasized in PSS research 

focused on dyadic relationships and reflecting platform logic oriented toward 

scalability rather than PSS logic emphasizing solution customization. 

These findings suggest several directions for extending platform theory 

beyond its current digital and consumer emphasis. Theoretical frameworks 

should explicitly incorporate physical asset management and service delivery as 

fundamental platform components rather than treating them as peripheral 

implementation details. Temporal dynamics of continuous coordination warrant 

greater theoretical development, as industrial equipment platforms require 

sustained operational coordination across extended periods rather than discrete 

transaction moments. The role of operational knowledge accumulation as a 

competitive advantage source deserves closer examination alongside the network 

effects typically emphasized in platform literature, as operational learning may 

constitute more significant competitive barriers in relationship-intensive contexts. 

Standardization tensions between operational efficiency and customer 

responsiveness merit theoretical attention as core platform management 

challenges, with industrial equipment platforms confronting more fundamental 

trade-offs than digital platforms achieving standardization through software 

architectures. 

For organizations considering platform-based rental model adoption, this 

research offers several actionable insights. Platform providers should recognize 

that successful implementation requires more than merely offering equipment for 

rent-it demands systematic integration of physical assets, service delivery, and 

information management into coherent operational systems. Early investment in 

information infrastructure, standardized procedures, and service personnel 
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capabilities appears essential for sustainable operation. Equipment design 

decisions should explicitly consider serviceability alongside traditional 

performance and cost criteria. Platforms incorporating maintenance requirements 

into equipment design from the outset achieve superior operational efficiency. 

For potential equipment users, platform-based rental offers genuine advantages 

in capital efficiency, maintenance capability access, and operational flexibility. 

However, users should carefully evaluate provider capabilities beyond equipment 

specifications, including service delivery consistency, response time 

commitments, and information transparency. 

Important limitations warrant acknowledgment. As a single-case 

exploratory study, findings may not generalize to other equipment types, 

industries, or geographic contexts. Industrial filtration equipment exhibits 

specific characteristics regarding technical complexity, usage patterns, and 

market structure that may not apply to other categories. Our descriptive, 

process-oriented analysis provides rich detail about how platform operations 

unfold but does not establish causal relationships or quantify economic impacts. 

The research focused primarily on operational processes rather than strategic 

positioning, competitive dynamics, or industry evolution. Future research 

directions include comparative studies across different platform configurations 

and equipment types to strengthen understanding of which findings represent 

general platform characteristics versus context-specific features; quantitative 

analyses examining relationships between platform characteristics and 

performance outcomes or comparative economics of platform versus traditional 

ownership; investigation of user adoption decisions and satisfaction determinants; 

examination of platform scaling challenges and growth trajectories through 

longitudinal studies; and theoretical development of frameworks specifically 

addressing capital-intensive service-integrated platforms. 

This exploratory case study examined the design and operation of a 

platform-based rental model for industrial filtration equipment, documenting 

how platform logic manifests in industrial contexts requiring physical asset 

management, continuous service delivery, and multi-party coordination. Our 

primary contribution lies in providing systematic, process-level documentation 

of platform-based rental operations in an understudied context, extending 

platform theory beyond its current digital and consumer emphasis by revealing 

operational mechanisms, coordination challenges, and value creation processes 

specific to capital-intensive equipment platforms. Platform-based business 

models have transformed numerous industries through improved coordination, 

enhanced resource utilization, and innovative value creation. While platform 

research has developed sophisticated theoretical frameworks for digital and 

consumer contexts, application to capital-intensive industrial equipment remains 
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limited. This exploratory study begins addressing this gap by documenting how 

platform logic operates when applied to physical assets requiring continuous 

service delivery and long-term relationships. The paper findings reveal both 

commonalities with existing platform concepts and distinctive characteristics 

warranting theoretical extension. By establishing empirical foundations and 

identifying critical success factors, this research contributes to both academic 

understanding and managerial practice regarding platform-based industrial 

equipment rental models. As these business models continue evolving and 

diffusing across industrial sectors, sustained scholarly attention will prove 

essential for developing comprehensive theoretical frameworks and evidence- 

based guidance for practical implementation. 
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