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ABOUT US

With a long tradition of innovation,
entrepreneurship and commercialisation, the
product design sector is one of Scotland’s key
industries. Through advances in technology,
designers are providing innovative products
across a number of global markets, including
healthcare, energy, communications and
mobility. Integration of these technologies into
viable, efficient and commercially attractive
products is key, and the partnership between
technology and product design is becoming
ever more important.

Product Design Scotland, managed by
Technology Scotland, the representative body
for Scotland’s Enabling Technologies Sector,
has been established to support the product
and industrial design sector in Scotland. The
network aims to be the focal point for the
community, raising awareness of the critical
importance of design to future growth and
competitiveness and creating a thriving,
collaborative network to drive innovation.

By working with companies and organisations
across Scotland, we support the sector through:

e Promoting the value of strategic design to
government and industry

e Raising the profile of Scotland’s product/
industrial design sector

e Increasing visibility of those operating
within relevant supply chains

e Improving competitiveness through
collaboration and knowledge exchange

e Creating new networks to shape the future
of design in Scotland.

Thanks to our corporate sponsors:

ENIGMA SCINTILLA

PEOPLE SOLUTIONS

Thanks to our PDS sponsor:

NMIS

National Manufacturing
A Institute Scotland
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INTRODUCTION

One of the key components of a company’s business plan is a detailed development budget. Some
may argue it is the most important. Without a true sense of the cost involved to successfully
develop your product there is no point even starting the development as you may never have
the time or funds to complete it.

Each product, based on its size, complexity and classification (to name but a few of the cost
contributors) will require a differing level and proportion of budget allocated to the design,
prototyping, certification and manufacturing set-up costs. This document provides an example
budget range for each of the main costs associated with product development that you should
consider in your overall budget.

Before you can determine the design and engineering effort required to bring a product to
market, you must first be able to clearly articulate the marketing and technical requirements of
the product. This will form the brief for your internal or external team to guide the development
of the current and future iterations of the product. Once you have these requirements you can
start to plan out not only the design effort but also the capital expenditure and 3rd party costs.

The latter costs are often overlooked or underestimated at the outset of a development project.
This may be because these costs are incurred 9 to 18 months after the project commences and a
bit of “out of sight, out of mind” might be at play. It’s also true that they can be difficult to gauge
when you are at the pre-concept phase with no clear picture of the number or complexity of the
components and associated tooling. Therefore, in the long run it's worth investing in your own
staff or partnering with a design team that have experience with designing and seeing all the way
through to manufacture a similar type of product.

There are three main options for resourcing the design of a product. Each option has its own
pros and cons. This document will walk through how you can decide if outsourcing part or all of
the design work would make sense for your particular situation.






WHEN SHOULD | USE A PRODUCT
DESIGN CONSULTANCY?

Deciding to outsource to a Design Partner is an important decision that requires careful
consideration. You will need to consider the in-house expertise at your disposal, the capacity
available within your organisation, and the required budget to outsource the work. The diagram
below gives a useful decision tree highlighting the important questions you need to ask.

YES
Outsource to a
Product Design

Partner.

2
Does your team have Can you agree an
expertise capacity to complete Do you have the Can you afford fo IP/Equity agreement

you fveed ivhouse or the all the work? B T St with/without a convertable

time needed to hire L o e Do outsource the work? of the work? I IS
things you could be in lieu of their

doing) full or part fees?

Do you have all the

them?

Review
work packages
& prioritise NO

You should look at
alternatives if feasible.

There are three main options available when considering your design and development work:

In-house

This is generally the lowest cost option but requires space, equipment, training and oversight.
Having a full development team within your organisation is of course useful, especially when you
are busy, but can be inflexible when managing peaks and troughs of activity.

Contractor

As per a consultancy, more budget is required for this option as contractors will charge an hourly
rate that includes overheads and profit. You will still need to provide design reviews, project
management and in most cases technical leadership. There is often the option to pause contract
work but you will need to keep paying the contractor during down time to ensure they are free
when you wish to start again. For longer pauses in work you can let them go and hope they are
free when you need them next.



Consultancy
This is usually the more costly option as the company often carries more overheads due to the
wider support team that offers project management, technical leadership, internal design reviews
and prototyping facilities. The consultancy will have multiple projects on the go. Therefore, when
you pause a project for a few weeks or a month, the team that was working with you can be
switched to other projects for that time being and you won’t be charged for the pause whilst you
raise further funds or work out a technical issue.

IN HOUSE VS CONTRACTOR VS
CONSULTANCY - THE PROS AND CONS

Options Cost Equipment/ | Training | Quality Back-ups | HR Commitment | Peaks & Focus
facilities oversight troughs
In-house Lowest | Your job Your job | Yourjob | Your job Your job |1 month notice | Poor Solely
cost period. focused
Can't be
‘paused'.
Contractor |2nd Your job None Your job | Your job None Typically Poor- Generally
lowest required required | committed to a | (good solely
# of months ones are focused
rarely
available)
Consultancy | Most Will be None None None None Phase by Good May or
costly | provided required |required |required |required | phase may not
(to a varying commitment. depending
degree) Can be on project/
pushed. workload




WHAT SHOULD I DO BEFORE SPEAKING TO
A PRODUCT DESIGN CONSULTANCY?

DO YOU KNOW YOUR STAKEHOLDERS AND THEIR
NEEDS?

This is probably the first question to ask yourself as an organisation and you must make sure that
you have completed and summarised your customer research. Consultancies will expect you to
have answers to questions such as: What is you product’s unique selling point (USP)? Where will
it be used? What is the ecosystem around the product (servicing, connectivity)?

Surveys can provide important input but it is vital to observe people engaged in using a product or
service (such as your competitors) and hold and record conversations with your future customers.
Employing the POEMS (People, Objects, Environments, Messages and Services) observation
methodology can help with consistency in the collection of such data.

All of this should give you an indication of how your product is going to be used, what your target
manufacturing cost is and who the key stake holders are.

Key considerations:

Stakeholders can be external e.g. customers, investors, manufacturers, regulatory bodies,
installers & distributors and internal e.g. sales, marketing and technical.

Stakeholder wishes have a huge influence on the features of the product you develop.
You won't be able to satisfy all of your stakeholders all of the time therefore choose
wisely on who you decide to please.

HAVE YOU REVIEWED YOUR COMPETITION?

A thorough understanding of the competition is critical when positioning your own product/
service, identifying your unique selling point and understanding how it will be used.

Key considerations:

Competitors are a good source of information, learn from them on what do they do well
and not so well.

Undertake product teardowns to see what makes them tick.

This brings clarity on what your product needs to do and thus will help inform the
detailed requirements which will make up your product design brief.



CAN YOU CLEARLY DEFINE YOUR PRODUCT
REQUIREMENTS?

Defining your product requirements is something that can be done with support from a design
consultancy - some will charge for this support and some will not. Typically the refinement of
the overall project plan happens in the first phase of work if your project is at the beginning of
its journey. This is called the Product Requirements and Planning Phase.

Key considerations:
Listen to what the market research and stakeholders tell you and use it to help shape
your product offering.
Ensure that you're happy with the Stakeholder wishes you've selected and remember
you won'’t please everyone.
Use all of the input gathered to generate marketing and technical requirements.
Be clear in your articulation of your requirements, you'll need to communicate these to
third parties.
Poorly thought out requirements will cause you problems down the line, mostly in time
and money and probably relationships.
If in doubt in what you should be doing, seek advice from specialists.

WHAT ARE YOUR TARGET MILESTONES?

It is important to set sensible and clear milestones for your development and it is unreasonable
to think that what you initially launch with will be exactly what the end customer will want.

Earliest Loveable
product.
We have made something

Earliest testable really good!

product.
Now we can really learn

what people want from
s pfodl?ct! Earliest sellable

product.
Let's make some money!

Start of
project.

Traditional development.

Start of What the client
project. believes they want.



Agile development can be key and you must be careful what you brief your design partner to
deliver. Is it the earliest testable product, is it the earliest sellable product with a reduced scope
of features or are you shooting straight for the lovable product? The delivery of each milestone
comes with its own timeline and development cost.

Key considerations:
- Your product design journey will require different prototype solutions at each stage of the
development.
- Different stakeholders will have different requirements.
- Your choices will be a compromised balance of satisfying stakeholder wishes, timescales and
project budget.

HOW MUCH WILLIT COST?

The total development budget required to get a product through development and into the
market depends on the degree of complexity of the product. Factors which will impact on this
budget include whether bespoke electronics or mechanical parts are required and whether the

product will be used in a regulated industry.
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APPROXIMATE BUDGET RANGES

COST BUDGET NOTES

Industrial £0 - £80,000 | Depends on the extent of your ergonomics and styling

design requirements

Mechanical £10,000 Depends on the number of parts, complexity, whether there is

engineering |- £120,000 a degree of water/dust ingress protection, moving/adjustable
components (or not), number/type of manufacturing processes
and regulatory requirements. Particularly those requirements
that will need extensive verification test plans.

Electronic £25,000 The size and complexity of the design, target cost (lower BOM =

engineer - £140,000 higher development cost), reuse of existing IP and PCB density
(i.e. the smaller you need the board to be the more challenging/
costly

Embedded 2-4x The time estimated for the hardware development can often

software Electronic give an indication of the time that will be required for the

costs embedded software development. Although the ratio can vary

significantly a 2-4 x multiplier is typical. Much of the cost and
time is taken up with test and debug.

Application £5,000 For the purpose of this toolkit we are talking about industrial, loT

software - £80,000 or logistics type apps (i.e. not games)

Project 10-25% of Between 10 - 25% of the overall design [engineering budget

management | budget

Prototye £1,500 For a small set (3-5) of prototypes on 20 days turnaround. Most

production - £6,000+ projects, other than the simplest, would require 2-3 prototype
production runs. Variables: Number of prototypes, turnaround
time (costs can increase dramatically for turnarounds under 4
weeks), number of production runs.

Compliance [ £5,000 - Depends on the applicable standards but typical test would be

testing

£30,000 / per
region

EMC radio, safety, environmental. These are costs that would be
charged by 3rd party test houses.

Tooling costs | £0 - £80,000+ | Size of tool, number of parts, finish, level of detail and finish

for enclosure required.

manufactur-

ing

Manufacturing | £1,000 Complexity of test, type of test methodology, such as functional
setup - £10,000+ test only, JTAG or bed-of-nails. Often, a mixture of these are

used.




Outside of the development costs you need to consider the full picture of expenditure for a
company developing and a product and bringing it to market. Be aware that cash expenditure will
rise significantly the further along the development path you go and be careful not to underestimate
the amount of investment you'll need. Expect the unexpected and build in contingency!

£££

Increasing costs in the product development process.

TTME

Product Prosduict Design B Product Product
Sirateqy Process Commercialisation launching
Development

WHAT ARE THE ACTIVITIES YOU NEED TO BUDGET

FOR?

Market Research
Sales & Marketing
Patent Attorney

Legal
HR

Accountancy

Regulatory Fees
Product Development

(0}

(0]
(0]
(0]

Design Fees
Prototyping Costs
Test Costs
Tooling Costs



CHECKLIST TO DO BEFORE SIGNING UP WITH A
PRODUCT DESIGN AGENCY

If they haven't given you a detailed breakdown ask for one.

What have they explicitly included and excluded (e.g. list of activities and prototype costs)?
What is going to be your level of involvement in the project at the various phases?

Who will be your project manager? Try to meet them first to make sure you get along.

Who are the technical leads and who are the team members that will be doing the bulk
of the work?

Review their conditions of business - governs intellectual property creation/ownership,
termination, liability etc.

What is their level of experience (i.e. years working in industry), how many products
have they worked on, have they worked with similar processes and materials required
for this project?

Considering all the costs (i.e. not just the design work), be upfront about what you can
afford now and in the medium to long term so you can adjust the plan according to your
cash flow.

Do your background research on the companies you're talking to - get a credit check
and try to get testimonials from the companies they have on their website who maybe
haven't supplied quotes.
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14PD PROFILE

i4pd is an employee-owned and design-led
product development consultancy. The studio
was established with the mission to create
products that are both beautifully designed
and beautifully engineered. Since then, we have
grown the business into a multidisciplinary
centre of excellence with 30+ designers,
innovators and engineers. We collaborate with
our clients to add an extra dimension to their
vision as they seek to bring new concepts and
improved products to market.

The company is both ISO 9001 & 13485
certified and has completed 1000+ projects
to date by providing our clients with additional
industrial design, mechanical engineering,
electronics, software and project management
support. This enables i4pd to act as either a
turnkey development partner (tasked with the
complete development) or just augmenting
what is missing within a client’s team, such as
just mechanical or electronics.

We take an open and honest approach to
engaging with new clients and provide realistic
cost and timeline estimates for the whole
project to minimise any surprises at a later stage
that could derail a development.

We also assign dedicated project managers to
continue to monitor progress, maintain clear
communications and ensure the development
is being well documented.

Our tried and tested process yields a higher-
than-average success rate for developments
with the majority of i4pd’s business being
repeat customers on new or next gen products.
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https://productdesign-scotland.com/design-toolkit/

