
From Reactive to 
Predictive:  
A Guide to Next-Gen 
Asset Maintenance



The evolutionary line of asset management, 
from reactive firefighting to data-driven 
predictive maintenance, has transformed how 
organizations approach operational efficiency, 
resilience, and sustainability — progress that 
has been vital for facilities managers, operations 
leaders, and financial stakeholders, who are 
charged with strengthening their organizations’ 
bottom line and long-term viability.  

Historically, asset maintenance strategies have 
largely fallen into two categories. Reactive 
maintenance sees facility managers in “fix it 
when it breaks” routines, intervening only 
when equipment fails, which leads to costly, 
unplanned downtime. As a step up, preventive 
maintenance introduces scheduled repairs 
based on time or usage.  

However, even with these incremental 
improvements, managers still face challenges 
like unnecessary early replacements, excessive 
maintenance, and overlooked critical problems 
that emerged between scheduled checks. 

Fortunately, modern maintenance strategies, 
powered by Asset Lifecycle Management (ALM) 
frameworks, have emerged to effectively address 
these complex facility management hurdles. As 

aging infrastructure and tightening budgets 
define approaches to optimizing assets, facilities 
teams are leveraging ALM to create connected, 
data-driven ecosystems that improve asset 
lifecycles, support better capital planning, and 
deliver longer-term return on investment.  

With organizations drafting digital 
transformation plans built on data-informed, 
AI-driven strategies, understanding the three 
stages of asset maintenance is integral to 
facilities managers identifying where they 
are in the process and what they need to do 
to ensure successful transition to optimized, 
modern asset maintenance.  

True digital transformation requires facilities 
managers to leverage good, clean, and reliable 
data to unlock the full potential of predictive 
analytics and AI-driven insights. Centralizing 
insights from across the asset environment, 
including IoT sensors and robust CMMS/EAM 
systems, empowers organizations to transition 
from siloed information to interconnected 
intelligence — moving teams beyond reactive fixes 
to proactive maintenance routines that enhance 
asset performance and operational sustainability. 

INTRODUCTION

Modern Asset Maintenance
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What is asset maintenance?
Asset maintenance is the systematic process 
of implementing, preserving, and restoring an 
organization’s physical assets, including equipment, 
machinery, infrastructure, and more. Designed to 
ensure that these assets operate efficiently, reliably, 
and safely, asset maintenance encompasses a range 
of activities that are crucial to an organization’s 
operational health.  

When leveraged correctly and with the right tools, 
asset maintenance helps facilities teams to: 

	• Maximize asset lifecycle: By regularly 
inspecting, servicing, and repairing assets, 
maintenance helps prevent premature wear and 
tear, extending their useful life. 

	• Ensure operational reliability: Well-maintained 
assets are less likely to break down unexpectedly, 
reducing downtime and ensuring continuous 
operations.  

	• Enhance safety: Regular maintenance identifies 
and rectifies potential safety hazards, protecting 
employees and preventing accidents. 

	• Control costs: While maintenance incurs costs, 
effective maintenance strategies can prevent 
more expensive emergency repairs, reduce 
waste, and improve overall cost-efficiency in the 
long term. 

	• Comply with regulations: Many industries have 
regulatory requirements for asset maintenance 
to ensure safety, environmental protection, and 
operational standards.  

	• Promote operational sustainability: By optimizing 
asset performance, reducing waste, extending 
asset life, and minimizing resource consumption, 
maintenance contributes to environmental 
protection and long-term operational health.  

While all levels of asset maintenance are essential, 
the increasing complexity of asset environments 
requires robust strategies that break down data 
siloes, centralize workflows, support better capital 
planning, and ensure smarter decision-making.  

By mapping where you are in the asset maintenance 
hierarchy, facilities managers can learn where 
they need to invest in technology and processes to 
achieve truly optimized, data-driven asset lifecycle 
management.  

Progressive asset management 
paves the way to optimization
There is a clear progression of asset care that leads 
to optimized performance. Understanding where 
your organization stands within the three distinct 
stages of asset maintenance is the first step toward 
building more resilient, efficient, and cost-effective 
operations. Each stage has a distinct approach to 
asset management, offering unique advantages 
and challenges, paving the way for increasingly 
sophisticated strategies. 

Stage 1: Reactive maintenance or the “fix-it-when-		
	      it-breaks” trap

Stage 2: Proactive maintenance prevents failures 		
	      and boosts efficiency

Stage 3: Predictive maintenance creates real-time 		
	      insights for optimal outcomes
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Reactive maintenance or the “fix-
it-when-it-breaks” trap
Caring for assets requires diligence and commitment. 
For stretched facilities teams already contending 
with aging infrastructure, shrinking budgets, and 
evolving compliance rules, this continuous asset 
care is often deferred. The consequence is reactive 
maintenance, with facilities teams repairing assets 
only after they begin failing or completely break 
down.  

While reactive maintenance works for non-critical, 
easily replaceable, and low-cost assets, this approach 
to asset care introduces unpredictable downtime 
that not only incurs high emergency repair costs, 
but also raises safety risks, increases the potential of 
catastrophic failures, and shortens asset life. 

Facilities teams are also clear on the disadvantages 
of reactive maintenance strategies. In Siemens Asset 
Management’s 2026 Asset Lifecycle Report, 22% of 
asset managers surveyed noted that reactive repairs 
account for more than a quarter of their total work 
orders — a decline of 57% from 2025 that can be 
partially attributed to more facilities teams utilizing 
ALM systems to streamline workflows and implement 
scheduled routines to reduce unplanned downtime. 

Proactive maintenance prevents 
failures and boosts efficiency
Proactive maintenance represents a significant 
evolution in asset care, shifting the focus from 
responding to failures to actively preventing them. 
Rather than waiting for equipment to fail, this 
preventive strategy utilizes scheduled inspections, 
routine servicing, and condition monitoring to detect 
early signs of asset wear, degradation, or impending 
issues. The goal is to intervene when needed, 
minimizing unexpected downtime, optimizing 
performance, and significantly reducing emergency 
repair costs.  

While a great improvement over basic reactive 
approaches, not all proactive maintenance strategies 
are the same. This stage encompasses two primary 
methodologies: preventive maintenance and 
condition-based maintenance (CBM), each with its 
own nuances and benefits.

Preventive maintenance: scheduled care 

The most common form of proactive maintenance, 
preventive maintenance relies on pre-determined 
schedules or usage metrics to perform tasks at 
regular intervals — daily, weekly, monthly, or 
after a certain number of operating hours or 
cycles — regardless of the asset’s actual condition. 
For example, asset managers using preventive 
maintenance routines in a factory might inspect 
conveyor belts annually and lubricate critical 
machinery every quarter.  

Preventive maintenance is often the preferred 
strategy for facilities because it effectively reduces 
unexpected failures by regularly addressing common 
wear points, extends asset life with consistent 

STAGE 1

STAGE 2

Are emergency repairs your  
default?
When an asset unexpectedly halts 
production, is your team’s immediate 
response typically an emergency repair, 
often leading to significant operation 
disruption and unbudgeted costs?  

If this scenario feels familiar, consider 
how even basic scheduled maintenance 
or routine inspections could begin to 
mitigate these disruptions and reduce 
emergency costs. The next stage, proactive 
maintenance, offers a structured path to 
more predictable operations.

 4assetmanagement.siemens.com



care to prevent minor issues from escalating into 
major problems, and lays the groundwork for better 
planning by allowing scheduled maintenance 
during planned downtime to optimize resources and 
minimize disruptions.  

The 2026 Asset Lifecycle Report underscores the 
value of preventive maintenance strategies when 
coupled with asset management systems. Nearly 
all respondents, 91%, use their ALM system to 
schedule and track preventive maintenance tasks, 
with 81% indicating that preventive asset lifecycle 
maintenance routines reduce costs when compared 
to traditional reactive methods.  

However, preventive maintenance has some 
drawbacks. It is performed based on averages, 
meaning components might be replaced or serviced 
before they’ve reached the end of their useful life, 
incurring unnecessary costs and labor. And, while 
it can prevent failures, it can’t predict exactly when 
a component might break outside of its scheduled 
interval. Furthermore, every human intervention 
carries a slight risk of introducing new issues or 
errors if not performed correctly, potentially leading 
to unplanned disruptions.  

Condition-based maintenance (CBM): monitoring 
for insights 

As a bridge to predictive maintenance, CBM takes 
proactive maintenance a step further by performing 
maintenance only when there is evidence of a 
decline in asset performance or an impending failure. 
This approach relies on the continuous monitoring 
of an asset’s condition using various diagnostic 
techniques. Maintenance is only triggered when 
the monitored parameters fall outside acceptable 
thresholds, indicating a potential problem.  

CBM offers facilities teams several advantages, as it 
is more efficient than purely time-based strategies 
by acting only when needed. In addition to reducing 
unnecessary interventions and subsequently saving 
on parts and labor, CBM also helps to maximize 
component life, ensuring they are used for their 
entire lifecycle rather than prematurely replaced.  

Despite its efficiencies, CBM does come with its 
own challenges. It requires dedicated monitoring 
equipment that necessitates investment in 
specialized sensors, data acquisition systems, and 
software. And, like preventive maintenance, CBM 
still relies on human expertise for data collection and 
interpretation as well as decision-making.

STAGE 2

Are your interventions truly 
optimized?
Are your maintenance activities primarily 
driven by fixed schedules, usage metrics, 
or routine inspections, with the goal 
of preventing failures through planned 
interventions?  

If this aligns with your operations, you’re 
already on a solid path. Now, consider how 
integrating real-time data and advanced 
analytics could further refine your efforts, 
moving from preventing known issues 
to predicting potential ones. The next 
stage, predictive maintenance, leverages 
technology to unlock even greater efficiency.
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Predictive maintenance creates 
real-time insights for optimal 
outcomes
The definitive form of proactive asset management, 
predictive maintenance uses data and advanced 
analytics to create proactive strategies that predict 
and prevent failures. Often powered by AI algorithms, 
it allows facilities teams to schedule maintenance 
just before a failure, shifting the focus from pre-
determined intervals to the asset’s actual, real-time 
condition. This ensures that asset maintenance is 
both timely and necessary. 

Employing a robust ecosystem of sensors, 
continuous data collection, and advanced analytical 
models, predictive maintenance constantly monitors 
key performance indicators and registers subtle 
changes in operational data to identify early 
warning signs of asset degradation. Frequently 
leveraging AI and machine learning, these advanced 
analytical models are adept at recognizing complex 
patterns and anomalies in data, making precise 
failure forecasts possible.  

Equipped with data-informed insights, often 
collated and delivered within a comprehensive 
asset management system, facilities managers can 
maximize asset uptime, minimize maintenance costs 
by avoiding premature replacements, and optimize 
resource allocation by dispatching technicians only 
when and where they are truly needed. 

The proactive nature of predictive maintenance 
not only extends asset life by reducing emergency 
repairs and unexpected downtime but also frees 
up valuable time for managers and supervisors to 
focus on mentorship, develop deep repositories of 
institutional knowledge, and retain vital expertise 
within their teams. The resulting improvement 
in operational efficiency also fosters a more 
knowledgeable and resilient workforce.   

STAGE 3

Are you forecasting the future 
of your assets?
Are your critical maintenance decisions 
increasingly informed by real-time sensor 
data, advanced analytics, and AI-driven 
forecasts, enabling precise, just-in-time 
interventions before failures manifest?    

If this describes your approach, you are 
at the forefront of maintenance strategy. 
Consider how continuous refinement 
of your data models, integration with 
broader operational systems, and 
leveraging AI for prescriptive actions can 
further optimize asset performance and 
create new value streams. 
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At every incremental stage of asset maintenance, there is 
refinement driven almost entirely by digital transformation. 
Powered by data — its collection, analysis, and intelligent 
application — this ongoing evolution moves away from guesswork 
and reactive fixes to leverage digital capabilities that deliver 
unprecedented levels of efficiency, reliability, and foresight. 

Digital transformation’s master key is 
clean and reliable data
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Data is the anchor of modern 
asset maintenance
Good clean, reliable data is at the heart of modern 
maintenance strategies. Cultivated from an ever-
expanding array of sources — including real-
time information from sensors (IoT), historical 
work orders, detailed maintenance histories, and 
comprehensive solutions such as computerized 
maintenance management systems (CMMS) and 
enterprise asset management (EAM) systems — this 
vital, transformational data is made more actionable 
when centralized into interconnected insights.  

Historically, maintenance data often resided in 
isolated silos, making a holistic view of asset 
health challenging. With the increasing use of 
digital solutions, facilities teams are breaking down 
these barriers and bringing scattered information 
into a unified, intelligent data ecosystem. This 
interconnectedness forms the basis for meaningful 
analysis and effective application of advanced 
technologies like AI.  

Without accurate, consistent, and comprehensive data, 
even the most sophisticated analytical tools will yield 
flawed insights, undermining the effectiveness of any 
digital maintenance strategy — making its integrity 
non-negotiable for successful digital transformation.  

AI is the engine of modern asset 
maintenance 
AI, anchored by solid data, becomes the engine that 
drives modern maintenance strategies by going 
beyond simple monitoring to establish new ways in 
how maintenance decisions are made.  

Predictive analytics, powered by AI algorithms, are 
especially important to this paradigm shift. With the 
ability to analyze vast quantities of sensor data, these 
algorithms also process historical performance and 
environmental factors to forecast equipment failures.  

By identifying subtle patterns, anomalies, and 
deviations from normal operating conditions that 
human eyes might miss, AI can predict when an 
asset is likely to fail with remarkable accuracy, 
allowing for just-in-time interventions that prevent 
costly downtime and maximize asset life.  

AI only creates value when paired 
with good data
For AI to truly deliver on its promise in maintenance, 
a strategic, data-driven approach is essential. To lay 
this foundation, facilities teams must consider: 

Data quality and integrity: 
This is an uncompromising necessity. AI models 
are only as good as the data they are trained on. 
Accurate, consistent, and comprehensive data 
ensures that AI generates reliable predictions and 
actionable insights, preventing the “garbage in, 
garbage out” scenario. 

Data integration: 
Bringing together disparate data sources — from IoT 
sensors to CMMS/EAM platforms — is crucial for a 
holistic view. Integrated data provides the rich context 
AI needs to understand complex interdependencies 
and make accurate predictions.  

The role of CMMS/EAM systems:
A modern platform serves as the central repository 
for all maintenance-related data. It is the backbone 
that feeds AI initiatives with structured historical data, 
work order information, and asset details, acting as 
the single source of truth for asset management.  

The goal of digital transformation is to focus on 
actionable insights. Good data, meticulously collected 
and processed by advanced AI, translates into clear, 
implementable strategies for maintenance teams.  

AI alone doesn’t create value. 
Good data does. 
It elevates the approach from simply identifying a 
problem to suggesting optimal solutions, guiding 
technicians on what to do, when to do it, and how to 
do it effectively — optimizing operational efficiency 
and extending asset lifecycles. 
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Asset maintenance is entering a transformational era defined by 
digital technologies that will change how facilities teams care 
for and optimize their operational environments. While proactive 
maintenance remains the most accessible and achievable form 
of asset care for most organizations, data-driven predictive 
maintenance can truly revolutionize how teams optimize their 
facilities. Here is why that matters across five industries where 
modern asset maintenance strategies are increasingly vital.

Why modern asset maintenance matters 
in your industry

Education | Manufacturing | Government | Healthcare | Senior Living
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The evolutionary line of asset management, 
from reactive firefighting to data-driven 
predictive maintenance, has transformed how 
organizations approach operational efficiency, 
resilience, and sustainability — progress that 
has been vital for facilities managers, operations 
leaders, and financial stakeholders, who are 
charged with strengthening their organizations’ 
bottom line and long-term viability.  

Historically, asset maintenance strategies have 
largely fallen into two categories. Reactive 
maintenance sees facility managers in “fix it 
when it breaks” routines, intervening only 
when equipment fails, which leads to costly, 
unplanned downtime. As a step up, preventive 
maintenance introduces scheduled repairs 
based on time or usage.  

However, even with these incremental 
improvements, managers still face challenges 
like unnecessary early replacements, excessive 
maintenance, and overlooked critical problems 
that emerged between scheduled checks. 

Fortunately, modern maintenance strategies, 
powered by Asset Lifecycle Management (ALM) 
frameworks, have emerged to effectively address 
these complex facility management hurdles. As 

aging infrastructure and tightening budgets 
define approaches to optimizing assets, facilities 
teams are leveraging ALM to create connected, 
data-driven ecosystems that improve asset 
lifecycles, support better capital planning, and 
deliver longer-term return on investment.  

With organizations drafting digital 
transformation plans built on data-informed, 
AI-driven strategies, understanding the three 
stages of asset maintenance is integral to 
facilities managers identifying where they 
are in the process and what they need to do 
to ensure successful transition to optimized, 
modern asset maintenance.  

True digital transformation requires facilities 
managers to leverage good, clean, and reliable 
data to unlock the full potential of predictive 
analytics and AI-driven insights. Centralizing 
insights from across the asset environment, 
including IoT sensors and robust CMMS/EAM 
systems, empowers organizations to transition 
from siloed information to interconnected 
intelligence — moving teams beyond reactive fixes 
to proactive maintenance routines that enhance 
asset performance and operational sustainability. 

Education | Manufacturing | Government | Healthcare | Senior Living
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Manufacturing environments depend on 
consistent, high-performing equipment 
to maintain output, quality, and delivery 
timelines. From production-line machinery and 
robotics to compressors, pumps, and electrical 
systems, every asset plays a direct role in 
maintaining continuous operations. 

Predictive maintenance helps teams move 
beyond the typical break/fix cycles that interrupt 
production and drive up costs. When critical 
equipment like a conveyor motor or compressor 
fails, even short outages can stall production, 
delay orders, and trigger expensive, last-minute 
repairs that ripple across the entire plant. 

By pairing predictive analytics with asset 
management tools, teams can use IoT sensor 
data from motors, bearings, and electrical 
systems to monitor asset health in real time. AI 
models evaluate shifts in vibration, temperature, 
pressure, and energy use to anticipate potential 
issues well before they escalate. 

With this visibility, maintenance can be 
planned around scheduled downtime or shift 
changes, reducing disruption while improving 
labor coordination and parts readiness. These 
insights also support smarter energy use 
by identifying underperforming assets and 
opportunities for optimization. 

Targeted, timely maintenance extends the life of 
critical machinery, protects capital investments, 
and creates a more stable, efficient production 
environment — supporting consistent output 
and long-term operational resilience.

Education | Manufacturing | Government | Healthcare | Senior Living
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Public agencies oversee infrastructure that 
communities rely on every day, from water 
networks and pump stations to roadways, 
public buildings, and energy systems. 
Maintaining these assets is essential to 
delivering consistent services while operating 
within strict budgets and regulatory guidelines. 

When aging systems begin to fail, the 
consequences are immediate: service 
disruptions, resource loss, increased energy 
demand, and costly emergency responses that 
strain already limited funding and personnel. 

Asset management and predictive 
maintenance tools give agencies greater 
visibility into infrastructure condition and 
performance. By combining centralized asset 
data with insights from connected sensors and 
historical records, teams can monitor system 
health more effectively and identify areas at 
higher risk of failure. 

Predictive analytics transform this visibility into 
foresight, helping agencies anticipate issues 
and intervene earlier, whether addressing 
weaknesses in distribution networks or 
stabilizing critical mechanical systems. This 
enables more strategic planning, better 
prioritization of repairs and replacements, and 
fewer unexpected breakdowns. 

The result is a more reliable and transparent 
approach to infrastructure management, with 
reduced waste, improved service continuity, 
and stronger alignment between long-term 
planning and day-to-day operations. This 
ultimately supports resilient communities and 
more effective use of public resources.

Education | Manufacturing | Government | Healthcare | Senior Living
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Healthcare facilities depend on complex, 
interdependent systems to support patient care, 
clinical services, and safe environments. From 
diagnostic equipment to HVAC, sterilization 
systems, and backup power, every asset must 
operate consistently to maintain quality and 
continuity of care. 

When these systems fail, the impact is 
immediate. Equipment issues can delay 
procedures, affect patient safety, and introduce 
compliance risks in environments with little 
tolerance for disruption. 

By integrating predictive analytics within asset 
management tools, teams can use data from 
equipment systems, environmental controls, 
and facility infrastructure to maintain a unified 
view of performance and compliance status. 
Patterns in usage, condition, and system 
behavior help surface early indicators of 
decline before they affect operations. 

This level of insight supports smarter planning 
for maintenance and inspections, improves 
coordination across facilities and clinical teams, 
and helps ensure that required workflows are 
consistently documented and audit-ready. 

Extending the life of critical equipment through 
well-timed, data-informed interventions 
protects investments while reinforcing a 
safer, more reliable care environment for both 
patients and staff.

Education | Manufacturing | Government | Healthcare | Senior Living
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Senior living communities must maintain 
environments that support resident comfort, 
safety, and consistent care. From HVAC and 
plumbing to elevators and life-safety systems, 
every asset plays a role in creating a stable and 
dependable living experience. 

When essential systems underperform, the 
impact is immediate. Disruptions to heating, 
cooling, or mobility systems can affect resident 
well-being, interrupt daily routines, and require 
urgent interventions that place added strain on 
staff and resources. 

By combining predictive analytics with asset 
management tools, teams can use data from 
building systems such as HVAC, electrical 
infrastructure, and life-safety equipment 
to maintain continuous visibility into asset 
conditions. Advanced models interpret changes 
in performance, identifying early signs of wear or 
imbalance before they escalate into service issues. 

This insight allows teams to plan maintenance 
activities with greater precision, reducing 
unexpected interruptions while supporting 
better coordination across care and facilities 
staff. It also helps optimize system performance, 
improve energy efficiency, and reduce 
operating costs. 

Extending the life of critical building systems 
through timely, data-informed maintenance 
supports a more consistent living environment, 
strengthening resident satisfaction, staff 
efficiency, and overall operational stability.

Education | Manufacturing | Government | Healthcare | Senior Living
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The storied history of asset maintenance is a 
testament to its longevity and its power as an 
essential process for the operational health of 
the critical infrastructures we rely on every day.  

Across this evolution, maintenance has followed 
a clear progression, moving from reactive 
approaches to more proactive, data-driven 
strategies that significantly improve reliability, 
efficiency, and long-term performance.  

Evolving alongside increasingly sophisticated 
and complex environments, asset maintenance 
is undergoing further transformation driven by 
data-informed digital technologies, including AI 
and predictive analytics, that are refining how 
organizations manage and preserve their assets. 
These advancements are no longer incremental 
improvements, but a fundamental transition 
in decision-making that moves maintenance 
routines from response to foresight.  

In the face of this paradigm shift, operations 
leaders are tasked with not only keeping pace, 
but with putting these capabilities into practice. 

This begins with evaluating current maintenance 
strategies and identifying where existing asset 
data, when centralized and connected with asset 
management systems, can be used to support 
more advanced, predictive approaches.  

By adopting modern, data-informed, AI-driven 
maintenance strategies, teams can reduce 
uncertainty, improve performance, and make 
more confident decisions about how and when 
to invest in their assets.  

As asset environments continue to grow more 
complex, maintenance remains a cornerstone 
of efficient, reliable, and sustainable operations. 
Its evolution will not slow, and neither will 
the opportunities it creates. Operational 
leaders who embrace this progression will 
be better equipped to build resilient systems, 
maximize the value of their assets, and model 
operational excellence.   

CONCLUSION

Embracing the future of 
asset care
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Siemens Smart Infrastructure (SI) is shaping the market for intelligent, adaptive 
infrastructure for today and the future. It addresses the pressing challenges of 
urbanization and climate change by connecting energy systems, buildings, and 
industries. SI provides customers with a comprehensive end-to-end portfolio from 
a single source. Its portfolio spans products, systems, solutions, software and 
services from the point of power generation all the way to consumption – including 
infrastructure and asset lifecycle management. With an increasingly digitalized 
ecosystem, it helps customers thrive and communities progress while contributing 
toward protecting the planet. Siemens Smart Infrastructure has its global headquarters 
in Zug, Switzerland. As of September 30, 2024, the business had around 78,500 
employees worldwide. 
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