
Molk Souguir

Lucas Equeter &  Pierre Dehombreux
Machine Design and Production Engineering Unit 

Faculty of Engineering - University of Mons

ESREL - Kraków June2024

MAINTENANCE AND INVESTMENT POLICY OF MEDICAL 
EQUIPMENT CONSIDERING HEALTH CRISES: A MULTI-
CRITERIA DECISION FRAMEWORK.



Université de Mons

Question
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Operate Not Operate
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Crisis Context Definition

What is a crisis?

An abnormal or extraordinary event or situation that threatens an
organization or community and requires a strategic, adaptive and
timely response.

Hospitals are considered the most important responder to
emergencies and crises whether it was a health emergency or an
accident or a conflict.

During covid, the availability of the essential medical equipment was 
globally limited because of:
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Number of 
patients

Unavailable / unready 
equipment
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Types of Crisis

• Health crisis

• Natural disasters

• Wars and conflicts

• Cybersecurity and technological crisis

• Financial crisis ..
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Management of Medical Equipment
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 The investment Policy

• Investment in maintenance
• Investment in new equipment
• Investment in ressources

Maintenance

• Preventive maintenance
• Conditional maintenance
• Corrective maintenance
• Maintenance modes

Decommissioning

• Dispose of non reliable 
equipment

• Recycle equipment and use it 
for spare parts

• Donate reusable equipment

In this context, there are 3 main parts of medical equipment management that are 
considered in the research:
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Multi-criteria Decision Aiding
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Criteria Car 1 Car 2 Car 3

Price Expensive Affordable Affordable

Color Red Red Yellow

Speed 305 km/h 190 km/h 240 km/h

Choices:
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Multicriteria Decision Aiding

A multicriteria process consists in:

• comparing, ranking or sorting m actions/alternatives

• using different points of view simultaneously

• These are individually described by n criteria

• each with a qualitative or quantitative expressions
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Multi criteria decision making methods

There are different multicriteria decision making methods :
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Application: Medical Ventilators Case
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A hospital with P=100 ventilators that needs :

N=80 ventilators for normal use

R=20 ventilators in stock

C= 120 ventilators in emergencies and crisis.
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Alternative A:

Investment policy: 5% of new equipment each year

Maintenance policy: CM & PM, and PM for 50% of

stock equipment.

Decommissioning policy: Disposal of equipment

Alternative B:

Investment policy: 10% of new equipment each

year

Maintenance policy: CM & PM, and PM for 90% of

stock equipment.

Decommissioning policy: Disposal of equipment

Alternative C:

Investment policy: 10% of new equipment each
year and buying the extra needed during the crisis

Maintenance policy: CM & PM, and PM for 90% of
stock equipment.

Decommissioning policy: Donate equipment

Alternative D:

Investment policy: 10% of new equipment each
year + ordering more than the required number of
new equipment at the crises.

Maintenance policy: CM & PM, and PM for 90% of
stock equipment.

Decommissioning policy: Donate equipment

The Medical Ventilators Case: The Alternatives
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The Families of criteria: 

11Molk SOUGUIR| Molk.souguir@umons.ac.be| ESREL 2024

Cost

Staff/user related

Patients Safety

Technical

EnvironmentalPerformance 
during Crisis

Criteria



Université de Mons 12Molk SOUGUIR| Molk.souguir@umons.ac.be| ESREL 2024



Université de Mons 13Molk SOUGUIR| Molk.souguir@umons.ac.be| ESREL 2024

The score description table of the treatment delays sub criteria

Score Description

<2
The crisis presents no effect on the use of other medical equipment and 
no treatment delays for patients

3
The crisis affects the use of other medical equipment and causes 
treatment disruptions for patients

4
The crisis affects the use of other medical equipment and causes 
treatment disruptions and delays for patients

5
The crisis requires the use of other medical equipment and causes 
treatment delays for patients

Criteria Evaluation

Scores assigning:
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Application:

Criteria Cost (€/8years) Safety Criticality Crisis reliability Environmental 
sustainability

Alternative A 4206080 3 5 1 3

Alternative B 4398712 5 5 3 2

Alternative C 5332576 7 4 4 4

Alternative D 5441616 8 3 5 5

max/min -1 1 -1 1 1

Weight 0.2 0.25 0.18 0.22 0.15 

Veto 1000000 2 2 2 2
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Results:
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Alternative A:

Investment policy: 5% of new equipment each year

Maintenance policy: CM & PM, and PM for 50% of

stock equipment.

Decommissioning policy: Disposal of equipment

Alternative B:

Investment policy: 10% of new equipment each

year

Maintenance policy: CM & PM, and PM for 90% of

stock equipment.

Decommissioning policy: Disposal of equipment

Alternative C:

Investment policy: 10% of new equipment each
year and buying the extra needed during the crisis

Maintenance policy: CM & PM, and PM for 90% of
stock equipment.

Decommissioning policy: Donate equipment

Alternative D:

Investment policy: 10% of new equipment each
year + ordering more than the required number of
new equipment at the crises.

Maintenance policy: CM & PM, and PM for 90% of
stock equipment.

Decommissioning policy: Donate equipment

The Medical Ventilators Case: The Alternatives
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MACBETH
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PROMETHEE
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Alternative A:

Investment policy: 5% of new equipment each year

Maintenance policy: CM & PM, and PM for 50% of

stock equipment.

Decommissioning policy: Disposal of equipment

Alternative B:

Investment policy: 10% of new equipment each

year

Maintenance policy: CM & PM, and PM for 90% of

stock equipment.

Decommissioning policy: Disposal of equipment

Alternative C:

Investment policy: 10% of new equipment each
year and buying the extra needed during the crisis

Maintenance policy: CM & PM, and PM for 90% of
stock equipment.

Decommissioning policy: Donate equipment

Alternative D:

Investment policy: 10% of new equipment each
year + ordering more than the required number of
new equipment at the crises.

Maintenance policy: CM & PM, and PM for 90% of
stock equipment.

Decommissioning policy: Donate equipment

The Medical Ventilators Case: The Alternatives
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Conclusion & Perspectives
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Conclusion:

• Different methods suggest different results but they converge to preferring the
alternative D which translates the weight of safety criteria inserted into the model.

• The MCDA model only suggests the ranking of the alternatives, but the decision 
maker is the one responsible to choose and make the decision

Perspectives:

• The next steps are to add more criteria to the model and compare the results

• Recieve more data from the hospital in order to obtain a more realistic view of the 
situation and be able to create the adequate investment and maintenance policy.
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