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1. The Pillars of a Modern 
Maintenance Strategy 

 

An asset maintenance (AM) 
strategy is the cornerstone of 
operational reliability. It is not 
merely a schedule of tasks but a 
comprehensive plan built on the 
organization's maintenance aims 
and policies. A robust AM strategy 
must be agile, resource-
supported, and performance-
driven, ensuring it can adapt to the 
industry's volatile environment. 
 
While numerous frameworks exist 
from business-centered models to 
performance management 
systems a common thread unites 
them all, the critical need to align 
corporate level objectives with 
plant level maintenance activities. 
Profitable business operations 
depend on this synergy. However, 
many existing models lack a 
holistic approach, often focusing 
on specific processes like strategy 
development or performance 
measurement in isolation. The 
modern solution is an integrated 
model that combines all AM 
processes, from initial strategic 
planning and selection to 
implementation, performance 
measurement, and continuous. 

2. Selecting the Right 
Strategy (A Multi-Factor 
Decision) 

 

The selection of a maintenance 
strategy is often mistakenly 
reduced to choosing tactics like 
preventive or predictive 
maintenance. A more holistic view 
is required, considering all 
processes related to asset 
maintenance strategy and 
practices. In the following 
identifies five critical deciding 
elements (Fig. 1) that guide this 
selection for any specific 
equipment or process: 

 
Fig. 1: The five critical elements 
influencing asset maintenance 

strategy selection. 
 

n today's operations-
intensive industries, 
moving beyond reactive 
maintenance is not just 
an option it is a necessity 
for survival & profitability. 

 

 

 

This article synthesizes key 

insights from contemporary 

insights to present a holistic 

framework for asset maintenance 

management. We explore the 

critical pillars of an effective 

program, the strategic selection 

and formulation of maintenance 

strategies, the implementation of 

best practices, and the intelligent 

management of spare parts. By 

aligning maintenance with 

overarching business objectives 

and leveraging modern Decision 

Support Systems and Operations 

Research principles, 

organizations can transform their 

maintenance function from a cost 

center into a strategic driver of 

reliability, efficiency, and 

competitive advantage. 
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M. Contributing Factor Key Elements for Strategy Formulation 

Maintenance Policy/Budget 
Equipment replacement rules, maintenance cost caps, revenue & 
capital budgets. 

Materials Management 
Emergency purchase procedures, availability of critical spares, 
inventory control. 

Organization/Human 
Resources 

OEM training, knowledge management, skilled vs. contract 
workforce. 

Maintenance Tactics Selection of a suitable mix (e.g., Preventive, Predictive, RCM, TPM). 

Information Technology 
CMMS applications, integration with materials management 
modules. 
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• Maintenance Personnel 
Experience: Tacit knowledge 
held by seasoned maintenance 
managers and engineers is 
invaluable. This experience 
guides crucial decisions that differ 
based on organizational culture, 
size, and specific equipment 
behavior, making it a cornerstone 
of effective strategy selection. 

• Asset Criticality & Availability: 
Criticality goes beyond simple 
identification. It must be assessed 
using a weighted analysis of 
factors including historical 
maintenance records, Mean Time 
between Failures (MTBF), spare 
part lead times, safety impact, 
and stakeholder influence. 

• Process Severity & Complexity: 
This element addresses the wide 
variety of risk and compliance 
issues. Processes must have built-
in safeguards to mitigate risks like 
valve leaks or parameter limit 
breaches, while also considering 
health and safety, environmental 
impact, and local regulations. 

• OEM Recommendations: The 
Original Equipment 
Manufacturer’s manual provides 
specific maintenance 
requirements, such as preventive 
maintenance schedules and spare 
replacement periods. These 
recommendations form a 
foundational input for strategy 
selection. 

• Maintenance Policy Guidelines: 
Organizational policies provide 
broader guidelines, ensuring 
equipment is reliable, product 
quality is maintained, and sudden 
breakdowns are minimized. 
Adherence to these policies 
prevents negative impacts on 
capacity utilization, production 
cost, and operator safety. 

3. The Role of Decision 

Support Systems (DSS) 

 
For complex environments with 

multiple equipment systems, 

Maintenance Decision Support 

Systems (MDSS) offer a data-

driven approach to strategy 

selection. These systems use 

statistical tools and optimization 

models to identify the best 

combination of maintenance 

methods (preventive, predictive, 

etc.) for different failure modes. 

Modern, intelligent DSS can 

predict the required 

maintenance action based on 

real-time operational 

conditions—whether the 

equipment is running normally, 

at maximum capacity, or showing 

signs of degradation. The system 

then chooses between a planned 

maintenance action and a 

predictive model (using 

mathematical, neural network, or 

logical methods) on a case-by-

case basis. This proactive 

approach helps optimize 

maintenance costs by initiating 

actions before catastrophic 

failures occur, thereby preventing 

major plant shutdowns. 

4. Formulating and 
Aligning the Strategy 

 

Formulating an AM strategic plan 
requires synthesizing inputs from 
various contributing factors. As 
detailed in Table 1, each factor 
provides essential elements that 
must be incorporated into the 
plan. The most crucial aspect of 
formulation is alignment with 
business and operational strategies. 
The AM strategy must support the 
complete asset life cycle. Key 
objectives includes: 

• Understanding the asset's current 
position and remaining life. 

• Evaluating the asset's condition 
and maintenance history. 

• Measuring maintenance cost 
against work output. 

• Maintaining an asset 
management database for health 
monitoring. 

The ultimate goal is to select a 
maintenance strategy that 
efficiently allocates costs across the 
asset's life cycle, optimizing total 
expenditure while achieving 
operational and business 
objectives. Success is measured by 
both efficiency (how well the 
strategy is implemented) and 
effectiveness (whether it yields the 
desired outcomes), driving both 
incremental profits and strategic 
gains. 
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5. Implementing Best 
Practices (The Path to 
Excellence) 

 

Best maintenance practices are 
the execution of the chosen 
strategy. A contemporary 
maintenance program optimizes 
old-style practices by 
incorporating condition 
assessment, historical data, and 
other industry benchmarks. The 
mission is to implement the 
selected strategy effectively, 
considering the asset's condition 
and its overall life cycle. 
 
A recommended nine-step 
process for best practices (Fig. 2) 
includes: 
 
1. Calculating the Average 

Maintenance Cost per Hour of 
downtime. 

 

2. Analyzing Production Cost vs. 
Maintenance Cost. 

 

3. Ensuring Timely Availability of 
Spares. 

 

4. Leveraging a Computerized 
Maintenance Management 
System (CMMS). 

 

5. Executing Preventive 
Maintenance (PM) Schedules 
on time. 

 

6. Shifting to proactive mindsets 
using Predictive Tools. 

 

7. Implementing Total Productive 
Maintenance (TPM) to involve 
operators. 

 

8. Adopting Reliability-Centered 
Maintenance (RCM) to run 
equipment to a predicted 
failure threshold. 

 

9. Building a Strong Maintenance 
Culture around proactivity and 
technological improvement. 

 

6. Spare Parts Management 
(The OR & MS Revolution) 

Effective spare parts management is 
a key enabler of any maintenance 
strategy. The optimization of the 
Maintenance, Repair, and Operations 
(MRO) supply chain is crucial. 
Traditionally, managers overstock 
spares to avoid downtime, leading to 
high inventory costs. Today, 
organizations are moving towards 
models like comprehensive annual 
contracts with OEMs or leveraging 
technology for just-in-time inventory. 
 
The critical elements of modern spare 
parts management, powered by 
Operations Research (OR) and 
Management Science (MS), 
 
• Spare Parts Supply Chain Cloud:  

Provides end-to-end visibility, data 
analytics, and agility, often 
leveraging AI and machine learning 
for process automation. 

 

• Real-Time Inventory System:  
Automates the tracking of spares 
from receipt to consumption, 
enabling auto-replenishment and 
eliminating bottlenecks. 

 

• Warehouse Management System 
(WMS):  Crucial for outsourced 
management, aiding in spare 
sourcing for overhauls, PM 
schedule preparation, and work 
order management. 

 

• RFID Tracking System:  Provides 
real-time visibility of spare parts, 
reduces lead times, enables auto-
replenishment, and improves 
documentation accuracy. 

• Integration with ERP System:  
Integrating the plant maintenance 
and materials management 
modules streamlines the entire 
workflow from work order to spare 
part consumption, significantly 
improving process effectiveness. 

 
 

Executive Summary 
• Alignment is Non-Negotiable:  The 

foundation of any successful AM 
program is the tight alignment of 
corporate, operational, and 
maintenance strategies. 

 
• Strategy Selection is Multi-

Dimensional:  Move beyond simple 
tactics. Base your decisions on a 
holistic view incorporating 
personnel experience, OEM advice, 
policy, asset criticality, and process 
complexity. 

 
• Leverage Data and Technology:  

Implement Decision Support 
Systems (DSS) to make informed, 
optimized choices between 
planned and predictive 
maintenance actions. 

 
• Embrace Best Practices 

Systematically:  Follow a structured 
path from cost analysis and CMMS 
implementation to advanced 
methodologies like TPM and RCM 
to build a proactive maintenance 
culture. 

 
• Modernize Spare Parts 

Management:  Adopt cloud, RFID, 
and real-time inventory systems 
integrated with ERP to transform 
the MRO supply chain from a cost 
liability into a strategic asset. 

 
By embracing this holistic framework, 
operations-intensive organizations 
can ensure their asset maintenance 
function is not just a support service, 
but also a core contributor to 
resilience, profitability, and long-term 
competitive success. 

Key steps in 
implementing best-

practice asset 
maintenance 


