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In the early 2000’s I was responsible  
for Computational Fluid Dynamics  
activities in the North American office  
of a European automotive consulting  
company. One of our clients was  
developing a new vehicle and as part 
of that they wanted us to verify that the 
changes they were making to the bonnet 
would not adversely effect the vehicle’s 
thermal performance.

Origins Of This Guide

One of the analyses we could perform to check this was a Computational Fluid Dy-
namics (CFD) analysis of the airflow under the bonnet. This is an extremely powerful 
analysis that can predict how the air will flow so that we can identify if certain critical 
areas (e.g. the ECU) will get too hot. Although the simulation is complex the most 
time consuming element was creating the computational mesh of the under-bonnet 
domain to be modelled.

The Problem: Lack of Capacity
At this time (early 2001) meshing tools were not as clever as they are now. A lot 
of manual meshing was required, along with the stitching together of various un-
der-bonnet components and then the application of Boolean operations to remove 
these elements from the computational domain.

The process wasn’t difficult it just took a lot of time and care. We were very busy 
with other projects and so didn’t want to spend our highly skilled engineer time on 
this relatively low-skilled task.

The Solution: Outsourcing
So, like others before and since, we decided to outsource it. We found a provider that 
was headquartered in India but had a local office in the Detroit area. We met them, 
packaged up the data with our quality criteria and other specifications and waited 
for the finished model.

John Roebuck,
Managing Director

Caepro Ltd
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The Outcome: 
Promised Benefits of Outsourcing Did Not Materialise
In the end the model arrived late and was of poor quality. We realised we probably 
hadn’t saved much of our own man-power because of the management oversight 
and reworking required and this also meant that the expected cost savings didn’t 
materialise.

I know having spoken to many Engineering Directors in the UK and around the 
world over the last 15 years that this is a very common experience.

I am sure that many of you reading this document will have had a similar experi-
ence. The benefits of outsourcing seem great, unfortunately however it often seems 
difficult to achieve them. 

In this document I have condensed the learning of 25 years working in the out-
sourced design and simulation business both as supplier and buyer; in Europe, North 
America and Asia – with clients all over the world, to ten simple steps to ensure you 
pick the most appropriate supplier for your requirements. 

In summary these are:

• Step 1: Determine your Objectives

• Step 2: Determine Which Supplier Type

• Step 3: Create a Decision Matrix

• Step 4: Create a List of Potential Providers

• Step 5: Get The Marketing Material

• Step 6: Send a Basic RFQ

• Step 7: Meet the Team

• Step 8: Get References

• Step 9: Perform a Trial

• Step 10: Complete Decision Criteria Matrix

John Roebuck, Managing Director, Caepro Ltd
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The first thing to do is sit down by yourself  
or with your team to work out why you are  
considering outsourcing a design or simulation 
activity in the first place.

Step 1
Determine Your Objectives

• Are you outsourcing because you don’t have resources available (capacity) or be-
cause you don’t have the skills (capability) in-house?

• Is this a one-off exercise to fill an unusual requirement or are you likely to need 
to outsource again in the future (to meet recurring demand peaks or to supply a 
service that you don’t intend to develop in-house in the near future)?

• What is the volume of work to outsource? If its low-volume you may be prepared 
to pay a slightly higher price to get a guaranteed level of deliverable when you 
require it.

• What is the complexity of the work to outsource? How much training and guid-
ance will be required to be given to the supplier? Are you prepared to put in the 
time required and transfer the necessary Intellectual Property?

• How confidential is the work to be outsourced?

• Are you looking to outsource a core competence?

• How open is your organisation to outsourcing? Will you have time to prove this 
model? Will you have the support required internally to make it work?

• Is this a strategic decision?

• Where in the organisation is this requirement coming from: Engineering, Purchas-
ing, Senior Management?



Clear objectives
If you don’t carefully make clear the objectives of your outsourcing engagement you 
cannot determine whether that engagement was successful or not. Purely looking at 
the quality of the deliverable may not be sufficient to determine if the exercise was 
worthwhile. 

If you are looking to setup a long-term relationship and outsource fairly complex 
activities that may take some supplier training you may not be so demanding of per-
fect quality and on-time delivery for the first assignment. 

If however you are outsourcing ad-hoc tasks that form part of a larger project you 
are performing for an end customer then a high quality deliverable delivered on time, 
every time may be essential. 

[ Step 1 continued ]
Determine Your Objectives

There are two main divers for outsourcing: 
Lack of capability or lack of capacity. Which 
one applies to you?

Step 2
Determine Which Supplier Type

If its capability its likely that the task is relatively complex and requires a certain level 
of expertise to complete. If it is capacity then it is likely that you are outsourcing 
fairly straight-forward tasks to free up your skilled, expensive resources to work on 
more complex tasks. [See Box 1] 

Broadly, if you are looking to outsource because of capability constraints you 
should be looking at a Consultant. If you are outsourcing for capacity reasons it may 
be that you can use an IT Enabled Services (ITES) company.  See Box 1 (next page) for 
definitions

As the CAE Manager of a UK passenger car OEM said to me, “if its base engine it 
goes to [UK Consultant], if it’s ‘scabby bracket’ it goes to [Indian ITES provider].

This is not always the case. If you have a small team it maybe that you don’t have 
the capability for a certain area like CFD for example. The CFD you require maybe 
quite straight forward and so could go to an ITES supplier.
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Budget Limitations
A significant limitation to your choice of provider is your available budget. With no 
budget constraint you could outsource all your tasks to the expensive Consultants. 
However, in the current highly competitive market place, it is likely that you have to 
be very cautious in your expenditure. This is what forces the decision.

In determining your overall budget for the activity it is also worthwhile to estimate 
your team’s time to manage the outsourced task. How many hours will it take to 
perform the following tasks:

• Package the input data required to deliver the task?

• Provide any training required to deliver the task correctly?

[ Step 2 continued ]
Determine Which Supplier Type
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Outsourced design and simulation providers generally fall into two cat-
egories: high expertise, technical consulting firms (Consultants) and 
low-cost, Information Technology Enabled Services (ITES) providers. 
The Consultants are often Europe based, concentrate on a niche (e.g. 
automotive transmissions), employ engineers with excellent techni-
cal skills and experience and charge premium rates. The ITES pro-
viders are typically located in Low Cost Countries (LCCs), deliver to a 
broad client base often including non-engineering industries such as  
IT and financial services, employ engineers with limited skills and 
experience and charge hourly rates which can be 25% of those of 
the consultant.

Box 1
The Two Broad Categories of Outsourced  
Design and Simulation Providers: Consultants 
and IT Enabled Services (ITES)
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[ Step 2 continued ]
Determine Which Supplier Type
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Once you’ve decided which broad category of 
provider you require, Consultant or ITES, you 
should list down all of the criteria you think are 
important in delivering the task.

Step 3
Create a Decision Matrix

• Manage the project execution including reviewing reports, answering queries etc.?

• Making corrections or modifications to the deliverable to meet your expectations?

Once you’ve determined the number of hours, you can multiply by your internal 
cost to arrive at your costs to deliver this activity. This should be added to the price 
of the outsourced design and simulation provider to arrive at the total cost. The more 
knowledgeable the provider in terms of both technical expertise and experience of 
working with your company and the better the communication, the less time will be 
required from your end to support the task. If you are a consultant yourself, it may 
also be worth considering what your charge out rate would be as if these activities 
could be undertaken by your supplier it would free you up to perform billable work.

Contractors
For the purposes of this guide I have only considered outsourcing companies and not 
individual Contractors. There are advantages and disadvantages of using individual 
contractors over companies which I won’t cover here.  However, using a contractor 
can be a good option if you have a software license and machine available and have 
either a laid down internal procedure or available staff member to guide the contrac-
tor.  Alternatively you can of course ask the outsourcing company to provide one of 
their team to work on-site using your software license and hardware. 

These could include:

Price
Many people make the mistake of looking at only the hourly rate when determining 
the cost-effectiveness of a supplier. However, the total price is of course the hour-
ly rate multiplied by the number of hours. I have heard of many examples of ITES  
suppliers who are being beaten down on rates simply increasing the number of hours 
required. This is one of the reasons I recommend to get a properly priced trial project 
(see Step 9 below). This allows you to see the true total price.



[ Step 3 continued ]
Create a Decision Matrix
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In addition to the supplier’s price you should also add the cost for your company to 
manage the outsourcing assignment (see Step 1). 

Expertise
What is the level of expertise not only within the organisation but also with the in-
dividuals who are likely to be assigned to your projects? Expertise covers the analysis 
type, the sector and the attribute (eg. emissions, NVH, vehicle dynamics).

Product knowledge
This is related to expertise but is worth a separate evaluation in itself. A supplier that 
has a deep understanding of the product and its application will be able to optimise 
the model for the quickest analysis times and most accurate results. They will also 
be in a better position to provide recommendations for solving any issues that any 
simulation identifies.

How well do they understand your particular product? Have they worked on some-
thing similar before? Do they understand the application, the loading and boundary 
conditions? What about the typical failure modes and solutions?

Compatible software
Is it important that you are able to take the design and simulation data files and work 
on them further at your premises in the future? If so you will need to make sure the 
suppler is using the same software and perhaps version or that there is a suitable 
method to transfer the data between software packages.

Speed of turnaround
Speed of turnaround is often critical. If the simulation is for a design phase project, 
the quicker you get your product to market the greater your revenues and the op-
portunity to set the industry standard. If in the development phase, the quicker you 
can get a solution to the market, the lower your warranty costs and fewer unhappy 
customers.

Many outsourcing providers are able to reduce the turnaround time by either split-
ting the task across multiple resources, operating in shifts or a combination of the 
two. Care should be taken particularly with the first method. I’ve seen a delivered 
finite element model of a 3-cylinder engine block where each cylinder was given to a 
different engineer. When the 3 cylinders came together there were significant differ-
ences between the cylinders including for example the number of elements around 
the cylinder. With this mesh how could the end customer be certain that any cylin-
der-to-cylinder variances weren’t attributable to the variations in the mesh? There 
are enough assumptions and inaccuracies in simulation without adding to them un-
necessarily with a non-uniform model! 



Ease of communication
How available are they? Do they have a local physical presence? There is nothing that 
makes me feel so powerless than when I am on the phone to the customer service 
representative of my telephone or credit card company wherever they are based. 
As soon as they put the phone down I have no ability to call the same person back. 
Knowing that you can call a supplier’s representative to your office to “grab them by 
the collar” if something goes wrong goes a long way to redressing the power between 
the client and the supplier.

As well as speaking English fluently, do they speak your “technical language” e.g. 
automotive, powertrain, fluid dynamics etc.? Are they engineers? Can they under-
stand your requirements and translate them into actions for the delivery team?

Confidentiality
How confident are you that the supplier will protect your confidential information 
including intellectual property?  What systems does the supplier have in place to en-
sure confidentiality?  Does the supplier appear to have a culture of protecting client 
confidentiality?

Insurance
Does the provider carry Professional Indemnity insurance?  Is the level of cover suffi-
cient for the level of services they will be providing to you?  Is Public and Employer’s 
Liability insurance required?

UK Legal Entity
Does the provider have a UK legal entity and will the services be contracted through 
that entity?  This could be useful in the event of a dispute.  Do the Terms and Condi-
tions accept English law and English courts?

Weight your Criteria
Once you have created your list the next step is to decide how important each of 
these criteria are. You can do this by creating a weighting for each criteria. This can 
be a simple grading from 1-not important to 10-critical.

Please see the Outsourcing Checklist at the end of this Guide. 

[ Step 3 continued ]
Create a Decision Matrix
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The next step is to create a list of potential 
providers. You probably want an initial list of at 
least five to seven.

Step 4
Create a List of Potential Providers

If you are looking for a Consultant the names of potential providers are probably al-
ready familiar to you and there may be only two or three that have the specialisation 
you require. This is less likely if you are looking for an ITES provider.

To find suitable providers you can try the following:

• Web search using key words (Attribute:  Emissions, Product:  Exhaust Manifold, 
Analysis: CFD)

• Have any of your colleagues used a company they would recommend?

• Have any of your contacts working in other companies or industries used a com-
pany they would recommend?

• Advertisements in trade magazines

• Ask your software vendor. Some have their own services division but they may also 
be able to recommend a suitable third party supplier who uses their software.
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Once you have created a long-list of 5-7  
companies the next step is to contact them to 
ask them to send through general information 
on their company and specific information  
relevant to your immediate requirement. This 
should always include case studies.

Step 5
Get The Marketing Material

The company’s website may be insufficient for determining the supplier’s suitability 
for delivering your activity. Their website may be out of date and some suppliers may 
not want to divulge a lot of information on their website.

When reviewing the information delivered does it give you confidence that they 
will be able to deliver the work? You can use your decision checklist from Step 3 to 
quickly score each of the providers based on the information provided.

The Importance of Relevant Case Studies
In my experience of working with both Consulting companies and ITES providers 
people can and will say they have capabilities in almost anything.

Particularly with ITES providers you will see a long list on their website and mar-
keting material of types of design and analysis they can perform e.g. linear-static, 
thermal, fatigue etc. I call these ‘wish lists’! Anyone can write a list.

What actual examples do they have of delivering such work? Case studies are par-
ticularly useful in assessing a supplier’s suitability.

Case Study Questions to be Answered:

• Are the case studies relevant to your requirement?

• How much responsibility did they have?

• What benefits did they deliver to the customer?

• Was the customer similar to your business?

• Was the customer happy with the result? Is there a testimonial?

Once you have this information you should be able to whittle down your initial 
long-list to a shorter list of between 3 to 5 companies.
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Now that you have a short list of 3 to 5  
companies you should send out a brief RFQ 
that sets out your requirements.

Step 6
Send a Basic RFQ

The RFQ should be brief and not too detailed because you want to see how intelligent 
their questions are.

Questions the Supplier Should be Asking:

For a simulation task:
• What element quality criteria do you have?
• Do you have a maximum element count?
• What type of analysis are you performing and with which software?
• What is the objective of the analysis?
• What load conditions will you be applying?
• What are the material properties?

For a design task:
• What is the problem definition? 
• Are concepts or existing designs available?
• Are there any space claim/packaging limitations?
• In what form are the 3D model required?
• What 3D modeling software format is the deliverable required in?
• What manufacturing standards are to be followed?

I saw the final report from an ITES provider to an off-highway OEM. In it there were 
lots of nice stress plots but no discussion of the results, or conclusions or recommen-
dations. On investigation it became clear that they wouldn’t have been able to do this 
even if they wanted to because they didn’t know (and hadn’t thought to ask) what 
the yield strength was of the particular grade of steel being used.



12

© Caepro 2019

It is really important that you meet the team 
and ideally face-to-face. Alternatively, you can 
use a video-conferencing tool. 

Step 7
Meet The Team

If they insist on a teleconference (as opposed to video) it could mean they have a 
poor internet connection which could make future communication difficult.

How well do they communicate? Meet the person/people who will be on your  
project. Get a named point of contact for your project.

The senior management and ideally the promoter will give you a good idea of the 
values of the business.

Company Visit
If you are looking at outsourcing as a long-term strategic decision it may well be 
worth the time and cost to travel to meet your shortlisted companies in person. This 
will be the best way to get a feel for the depth and breadth of capability but also the 
culture of the company. If you do have the opportunity to visit ask to talk to some of 
the engineers performing current tasks.

Even a company visit won’t fully protect you from unscrupulous practices. When 
a certain very large ITES provider had a client visit from the automotive sector they 
used to get the Aerospace team from the floor above to come down to bulk up the 
apparent numbers and vice versa.



Quality of Local Liaison
How available is the local liaison? How well do they communicate? Are they able to 
understand your technical as well as commercial requirements? What knowledge do 
they have of your industry and product? How long have they been working for the 
company? How long have they been operating in this territory and industry?

Other questions you can ask:

• How does the company deal with the issue of attrition (staff turnover)?

• What percent of staff have been with the company more than 3 years?

• Where do you recruit from? Where do they go to?

• How many staff?

[ Step 7 continued ]
Meet the Team
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Ask the supplier for a couple of suitable  
references that you can contact along with their 
contact details.

Step 8
Get References

Ask the supplier for a couple of suitable references that you can contact along with 
their contact details.

What you are looking for:

• Is the supplier willing or able to give you relevant references?

• Are the references relevant to your industry, sector (i.e. OEM, tier1, consulting), 
geography, type of analysis, product or attribute?

• How recently did they supply work to that entity?



[ Step 8 continued ]
Get Their References

14

© Caepro 2019

Contact the Reference!
Once you’ve got that reference, contact them. A 10-minute phone call or email ex-
change could you save a lot of time, money and frustration later on.

Questions to ask the Reference:

• How was the overall experience?

• How was the quality, time?

• Would you use them again? Have you used them again? Why or why not?

• Have you outsourced to other parties? How does this one compare? Which would 
you recommend? And why?

• What did they do well? What could they have done better?

• What was the activity?

• What issues did you face during the assignment and how did the supplier respond?
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Having completed Step 8 you should now be 
able to reduce your short-list to a maximum of 
3. Having done this you should perform a trial 
project with each of the remaining contenders.  
This is the only way to really see how the  
outsourcing engagement will work in practice.

Step 9
Perform a Trial

In addition to the quality of the deliverable you should use this trial to verify the ease 
of working with the supplier including data transfer, communication, updates and 
reporting.

The task should be sufficiently comprehensive to determine their capability but not 
take too much time to complete which is a cost to both you and the supplier.

It may be that if the task is sufficiently small the supplier may be prepared to per-
form it at a discounted rate.

Although tempting to give a piece of work you need to get done as part of a live 
project it’s much better to give a piece of work you have done previously so that you 
can compare the end result. Better still if you have test results to compare against.

Treat as a “Real” Project
Although this is a trial project (and potentially being offered at a discounted rate) 
and the supplier may have commitments on current paying assignments this is their 
opportunity to impress on you the quality of their offering. You and they should both 
treat it as a “real” project.

If the task is being offered at a discounted rate you should still insist on a detailed 
proposal that details the scope, time and normal price for the task.  And, once the task 
is completed, ask them if they would revise the price or time if done again.

Keep a Track of Your Costs
You should keep a timesheet where you record all the time required for your team to 
support the delivery of the project. You can convert that into a cost from your side to 
deliver the project. This can be added to the supplier’s price to come up with a total 
cost. This is the cost that should be used when determining a rating in your Decision 
Criteria Matrix.

Review the Objectives
Having completed the matrix, review the list of objectives completed in Step 1. Do 
you believe that the supplier that has come out top will help you meet your objec-
tives? Is there another supplier who you think will help you meet their objectives 
better? Do you need to revise your decision criteria?
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Step 10
Complete Decision Criteria Matrix

Final Thoughts

Having completed the previous steps you should now be in a position to complete 
your decision matrix.  Ideally you would have one or more of your colleagues com-
plete a matrix as well so that you can compare the results and discuss any areas 
where you disagree.

Take the Plunge!
Finding a supplier that you can trust to outsource your important work can seem 
daunting. However, the ever increasing competitive pressures that globalisation has 
helped to create means finding a way to lower your costs, reduce your turnaround 
times and free up your key team to focus on core competencies and innovation mean 
some level of outsourcing is essential. Although there are many poor service providers 
out there, there are also some very good ones that will deliver a high quality deliver-
able and be a pleasure to work with. Following the 10 step process I have explained 
above will go a long way to avoiding costly mistakes and developing a relationship 
that will be truly valuable to your organisation in the future. 

If Time is Short
The 10 step procedure detailed above, while thorough, can be quite time consuming.  
It may well be that you don’t have the time or resources to be able to complete the 
full 10 step procedure before instructing a provider.  If that is the case I would focus 
on Steps 3, 4 and 5.  In step 5 I would focus on having a detailed discussion around a 
case study the provider has that is relevant to your assignment.

Commit
Once you’ve made the decision to go with a particular supplier it is vitally important 
that you do everything you can to make the relationship a success. This includes be-
ing as open as possible with required information. 

Don’t give up after one-go. It will take some time for the supplier to understand 
your product and your team. If after two or three projects you are finding that issues 
aren’t being resolved then it may be time to look at one of the other suppliers on your 
short-list. I will give some suggestions on how to successfully manage a design or 
simulation outsourcing assignment in a future guide. 

Feedback: I hope you have found this guide useful . If you have any 
comments I would be very pleased to hear them . You can contact me 
by email at john.roebuck@caepro.com .
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Score Weighted Score

Weighting 
(1-10) A B C A B C

Price

Expertise

Product knowledge

Software compatibility

Turn around time

Ease of communication

Quality of Local representative

References

Confidentiality

Insurance (Professional Indemnity, Public & Employer’s Liability)

UK Legal Entity

Criteria 1 ** please complete as relevant **

Criteria 2 ** please complete as relevant **

Criteria 2 ** please complete as relevant **

Outsourcing Checklist
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