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P
erformance data from engineering simulation enables engineers to develop, refine,

optimise, and deliver their products. Organisations must be able to trust their simulation

results to make critical engineering decisions about their designs. Engineering simulation

is also an essential part of the business to improve the speed, efficiency, quality, and reliability of

the overall product development and delivery process.  

We can break down the goals organisations often have for their engineering simulation into five categories:

Organisations need capable, effective, fast, efficient and reliable engineering simulation to achieve these goals.

This is even more important as organisations consider how to benefit from the latest techniques offered by artificial

intelligence (AI) and machine learning (ML), as engineering simulation is a crucial source of reliable physics-based

data necessary to train their AI/ML models. 

However, achieving capable, effective, and efficient simulation is not trivial. Typical questions that business

leadership may ask about the organisation's engineering simulation capability are; 

� Is our simulation capability operating effectively, efficiently and reliably?

� Why does it take so long to get results, and can I even trust those results?

� Why can't we address more of our requirements and use cases with simulation? 

� Can I eliminate the testing of physical prototypes? 

� Why didn't simulation predict this quality problem? 

� Where are our capability gaps, and what do we need to do to close them?

� Engineering simulation is expensive- what value and benefit does it deliver?

� Where should we prioritise investment? 

� What do we need to do to benefit from the use of AI/ML in engineering? 

An engineering simulation maturity assessment can help answer these questions.
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What Is a Maturity Assessment?
A maturity assessment is a structured evaluation that measures an organisation's 

capabilities and processes against predefined criteria. It helps identify strengths, 

weaknesses, and areas for improvement across various business functions.

The key points from this definition are that;

� It is structured and follows a comprehensive framework

� It is an evaluation of an organisation's capabilities against predefined criteria

� It helps identify strengths as well as weaknesses

� It enables the identification and prioritisation of appropriate improvement actions.

The Core Components 
of Engineering Simulation
Engineering Simulation is like a complex machine made up of many components. At the highest level, we can

place these in 7 categories:

These components make up the overall system, and each one must work at the optimum level and in harmony with

the other elements to achieve capable, effective, efficient and reliable simulation. Indeed, a weakness in any of the

components will affect overall performance. 

Starting with their goals — the product physics, the specific requirements, and the use cases they need to deliver

— organisations must evaluate what is required from each component and how these need to work together. Next,

they need to assess the current status of each component and identify areas of strength and where improvement is

required. This is best achieved through a structured and comprehensive evaluation of the whole simulation

capability using an established framework.  
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Different Types 
of Maturity Assessment
Over the years, organisations have developed different frameworks to assess the maturity of

their engineering simulation. Many of these frameworks have been necessary where accuracy

and trust in simulation results is critical, for example, where it is impossible, dangerous, or

costly to verify solutions via physical test. 

'Use Case Specific' Maturity Assessment

For aerospace applications, NASA developed the 'Credibility Assessment Scale '(CAS) [1]. In

the Nuclear Industry, Sandia Labs developed the 'Predictive Capability Maturity Model'

(PCMM) [2]. Jean-Francois Imbert and William L. Oberkampf created a survey and

comparison of modelling and simulation (M&S) maturity assessment frameworks published by

NAFEMS [3]. These are examples of 'Use Case Specific' maturity assessments. The metrics

obtained are for a specific product, requirement, and use case and are supported by rigorous

verification and validation processes [4].   

Use Case Specific Maturity Assessment versus Organisation-wide Maturity Assessment
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Organisation-wide Maturity Assessment

Organisations need a framework that addresses all of the core components to evaluate the overall

capability, effectiveness, efficiency, and reliability of their engineering simulation. The Organisation

Simulation Capability Maturity (OSCM) framework was created specifically to do this [5]. This

framework enables organisations to identify appropriate improvement actions, create a roadmap, and

provide a foundation for building a simulation strategy. 

The choice of assessment– use-case specific and/or overall organisation capability–  depends on

organisational goals, requirements and circumstances.

The Engineering Simulation Strategy Framework. 
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The Organisation Simulation
Capability Maturity Framework 
and Process

The OSCM framework considers each core component and rates the organisation's

performance using a rating scale of 0 (lowest) to 4 (highest). 

To establish a rating, 10 key performance criteria for each component, derived from industry

experience and best practice, are reviewed and assessed. 

Before starting,  key stakeholders who understand the organisation, the product, the

requirements, and all aspects of the engineering simulation capabilities must be identified. 

The assessment process then commences by asking the stakeholders to complete a

questionnaire and provide supporting example documents and key metrics covering each

component criteria, following a defined high-level workflow.   

The Organisation Simulation Capability Maturity (OSCM) metric.

High-level workflow for conducting a simulation maturity assessment.
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Once the questionnaires and document pack are complete, the assessment project leader holds

discussions with the stakeholders to address any queries prompted by the information gathered. The

project leader then assesses the organisation's status for each criterion to identify existing strengths,

weaknesses, and gaps, enabling the team to establish appropriate improvement actions.  

A selection of typical criteria, questions, evidence documents and metric data:

Extract of OSCM criteria questions, evidence requests and key metrics.
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How Do Organisations Use
Maturity Assessment Results?

OSCM Metric Assessment results table- just one example of how assessment results can be recorded. The assessment
results can be recorded in many ways. Here, the assessment results are shown against each core element's agreed target

(based on goals and requirements). The metric will thus highlight strengths and the size of any gaps.  
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Improvement actions can be prioritised based on the scale, importance of gaps, and alignment with

the organisation's goals. 

Example improvement actions. 
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Benefits of a Maturity
Assessment 
The benefits of conducting an engineering simulation maturity assessment are broad and

varied. Specific examples include the opportunity to :

� Optimise capability to deliver requirements and achieve business goals 

� Provide a metric to quantify the current status of the core M&S elements

� Assess your organisation against key performance criteria

� Identify strengths, constraints, weaknesses, and opportunities affecting your M&S 

� Target and prioritise investment and improvement actions and projects

� Build confidence in and grow your M&S capability

� Maximise team collaboration and best practice sharing  

� Improve product development efficiency and speed

� Reduce development, tool, operations and product costs

� Prepare for changing future needs: product, technologies, and organisation 

� Ensure readiness for new techniques, such as Data Analytics / Machine Learning / AI 

� Measure impact and monitor implementation progress

Getting Started
The following are some practical steps to get started:  

� Identify your goals and requirements 

� Identify a champion to support the initiative 

� Identify, engage, and organise your stakeholders

� Identify a project leader

� Identify who will be responsible for conducting the assessment 

Who Should Conduct a Maturity
Assessment?
Key factors to consider when deciding who should lead and conduct a maturity

assessment project for an organisation include;

� Independence from vendors and neutrality to any internal interests 

� Knowledge and experience of: 

� Product engineering and project delivery 

� Engineering simulation, strategy and leadership

� Business and organisation 

� Delivering improvement initiatives 

� Communicating with business leadership

It is also important to consider whether or not the organisation has the time and motivation

to provide dedicated focus to delivering the assessment in a containable timescale. 
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Conclusion 
Engineering simulation is a critical capability in many organisations; at this technological juncture, it is

becoming more important than ever. Organisations need effective, efficient and reliable simulation, but

achieving this is complex and depends on the optimal, harmonious performance of all key

components. 

Organisations seeking to optimise their performance in this area must conduct a comprehensive

assessment to identify their strengths and weaknesses, enabling them to prioritise improvement

opportunities. The Organisation Simulation Capability Maturity framework was explicitly created for this

[7]. 

Find out more about the NAFEMS Simulation Maturity Assessment service at:

nafe.ms/mas
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Unlock the potential of your modelling
and simulation capability to achieve
your business goals.


