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You create a start-up, diversify the business of your SME, expand
your product range; every new activity, every new business,
starts with a concept. You, your partners, your team, have
an idea for a product. Your dream product will be better and
cheaper or it might not even exist yet, but it will meet market
requirements. You are going to make this concept a reality.

t is a long process, practically an

adventure. Because, though you

own the idea and though you can
shape your concepts to match your
wishes, the reality we are talking
about is not yours. It is that of your
customers; their needs and their ex-
pectations. In the photonics industry,
reality is also constrained by the limits
of physics and technology. A physi-
cal component or product is always
a compromise. It can perform some
functions, but not all. It can achieve
a certain level of performance, up to
a certain limit. Its cost must be justi-
fied by the added value perceived by
the customer.

In other words, the concept is
in your head, but business reality
means that all stakeholders in the
value chain are involved: partners,
subcontractors and, above all, cus-
tomers. Even in high-tech fields such
as photonics, a successful product
is the coming together of a dream
and this business reality. Marketing
is about bringing these two things
together; it is listening to market re-
quirements and using them to define
future products. It is also about crea-
ting a message for future customers
to discover the value of your products
and be convinced to buy them. But
we will provide a detailed definition
of marketing later.

Photonics produces hardware, i.e. ma-
nufactured components and systems.
It is a high-tech business and has very
close ties to research. Several entrepre-
neurs started their careers as resear-
chers. However, like any business sector,
the mission of the photonics industry
is trade — the exchange of goods and
services for money. Statement of the
obvious, no? Everyone must judge this
for themselves and those around them.

This is not the only feature shared by
all high-tech industries. There is another
one that is equally important: users ne-
ver buy technology. They buy a function
performed using technology built into
equipment. What matters to them s the
features of the product, what it can do,
under what conditions it can be used,
its limits, its sturdiness and, above all,
whether it meets their needs. These fea-
tures will have a particular influence on
the marketing used in photonics.

We are humbled by this observation.
So much effort to master technology!
To use it in equipment! To make sure
the product works! And you are com-
peting for your prospect with outdated
technology, which is more limited but
has been used for 20 years!
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Figure 1. All the functions that can be performed using photons.

Beyond these general features, pho-
tonics also has some special features
that must be taken into account in
marketing. The first is its versatility.
Indeed, we should bear in mind that
the European Commission has iden-
tified it as a key enabling technology.
Figure 1 shows all the functions that
can be performed using photons.
Consequently, we will use lasers for
communicating as well as for lighting,
measuring, cutting, etc. Or the same
microspectrometer will be built into
an allergy analyser and a river pollu-
tion monitoring system. At Tematys,
we often approach a new technology
developed by a researcher as a ‘solu-
tion seeking a problem’. And a ‘good’
problem, from a business perspective,
is one that customers are prepared to
pay a sufficient amount to resolve.
Another special feature is that
photonics is a slow-growth market. It
takes ten years on average for a photo-
nics start-up to really take off. There
are several reasons for this. As for any
hardware industry, developing a pro-
duct requires more initial capital and

investment than a software business.
Firstly, photonics engineers, but also
electronics engineers, software develo-
pers, precision engineers and, of course,
experts in the field of the target appli-
cation (medical, environment, indus-
try, etc.) must be brought together.
Ensuring effective communication
between all these professionals is not
always easy, especially since physics and
materials do not go together easily. The
developmentand ‘debugging’ phase of
anindustrial prototype is never simple.

The second reason for the slow
growth is related to the versatile na-
ture of photonics. The sector is not
a market in and of itself], like the au-
tomotive market. It is geared to areas
of application. But doctors, chemists,
materials engineers, telecom engineers,
even the general public, still need to
be convinced of the performance and
added value of photonics.

And even when they discover the be-
nefits of photonics, they are not always
prepared to invest astronomical sums
to test new techniques and see how they
can be used. Especially since the compe-
tition is fierce. How many technologies
use photovoltaics? Wind power, fossil
fuels, hydroelectric power, nuclear

Manufac-
turing

Energy
providing

power, geothermal energy, tidal power,
biogas energy and many others.

Photonics engineers face a difficult
issue. Photonics has a lot of potential
for its target markets, but who is pre-
pared to pay to test it until the mar-
ket becomes large enough to sustain
itself? Lots of photonics product de-
velopment strategies stem from this
problem such as, for example, the use
of CMOS to take advantage of pro-
duction lines that are already profi-
table for electronics or the removal of
1.5 pm components, the development
of which has already been funded by
the telecom companies.

Depending on other sectors to make
progress is clearly a powerful brake.

Photonics, with its special features, is
therefore a market full of opportunities,
butalso sprinkled with uncertainty and
pitfalls to avoid. The role of marketing
is to suggest and, above all, to underpin
a route conducive to the growth and
prosperity of the business. The mission
of marketing is to understand current
and future market requirements and
to give managers the means to choose
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astrategy, based on information thatis
as logical and reliable as possible.
Once the strategy has been chosen
and products developed in conjunc-
tion with future users, the marketing
team expresses the added value of the
product in a sales strategy and pre-
pares marketing materials. Here is a
summary of the 4 tasks of marketing.
Study markets and trends. This
is often what is meant by ‘market
research’. This task includes:
studying and quantifying demand
(existing or potential);
forecasting future developments;
analysing the competition.
Define and specify future products
and associated business models.
Market research is a ‘snapshot’. But
it is only a descriptive and forward-
looking document. The second task
of marketing is to use it to define
future products and associated bu-
siness models. As we will see, this
stage is crucial, complex and full of
trial and error. This is where concept
meets business reality. We will also see
that there are ways to go faster and
underpin this period of uncertainty.
Prepare market access strategies
and promote products. Having a
‘well-positioned’ product, i.e. one

INSIGHT

that meets the requirements of
users, is not enough! How many
entrepreneur engineers have asked
themselves the question: “T have
better products than the competition,
but my sales are not taking off! Why?”
Because the market already works
without your product, because cus-
tomers do not know you, because
your business is very small, which
does not reassure big companies
- there are many possible explana-
tions. And it is the role of marketing
to prepare ‘market access strate-
gies’, i.e. action plans and marke-
ting materials to ‘reach’ customers,
whatever the obstacles, barriers, ha-
bits and prejudices. Market access
strategies are most often missing
from business plans.

Prepare growth strategies. The last
task of marketing is focused more
on the long term. It involves develo-
ping a growth strategy for abusiness
or activity. Knowledge of the mar-
ket and the competition is essential
for achieving this because a growth
plan depends not only on internal
R&D, but also external acquisition
opportunities. Thisis especially true
in photonics, which is made up of a
myriad of specialist SMEs.

Market research: studying and quantifying the business demand for a pro-
duct, analysing associated uses, forecasting future developments, analysing

the competition.

Positioning study: studying the definition of the best commercial product ima-
ginable using a given technology in a given sector of application. A positioning
study prepares one or more product-market pairs and analyses and compares
their respective market potential. Designing a product/market pair involves des-
cribing a feature and an added value (the offer), a target market, an associated
business model and a position in a value chain. The criteria for comparing pro-
duct-market pairs depends on the target sector, the target customer and also
the company handling the product and its investment capacity.

Market access strategy: action plans and marketing materials to ‘reach’ cus-
tomers, whatever the obstacles, barriers, habits and prejudices. Market access
strategies are most often missing from business plans. Market access strategies

meet the requirements of the sales process:

how to make people recognise a need and identify our product

as a potential solution;

how to let customers assess the product and the associated offer;
how to remove or reduce obstacles to buying the new product;

how to organise the sale itself;

how to provide the product and related services;

how to ensure efficient after-sales service.
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Figure 2. Marketing is an integral part of the development process for photonics products. Push model: the product is developed based on an
established technology (source: TEMATYS).
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Figure 3. Marketing is an integral part of the development process for photonics products. Pull model: the product concept is defined with
customers first and then developed based on a technology harnessed internally or ‘sourced’ externally (source: TEMATYS).

Photoniques Special EOS Issue 2 | www.photoniques.com
https://doi.org/10.1051/photon/20185319


http://www.photoniques.com

MARKETING & STRATEGY

What can we expect from marketing
in the photonics industry? In this sec-
tor, we have seen that technologies
can often serve and target several ap-
plications, only some of which will be
good markets able to sustain business
growth. In the case of start-ups, the
choice of target applications should
be even more drastic because they do
not have the means to pursue several
ambitions at once.

A structured marketing campaign
allows you to streamline your choices
by listening to customers before even
developing the product and to base
your decisions on an analysis of the
facts and definition of risks. There
is no certainty in marketing, since
its aim is to understand the future
expectations of customers and these
can rarely be clearly defined. However,
a good market study will systematical-
ly identify and assess potential appli-
cations and help focusing investments
on areas with the highest chances of
success. In other words, it underpins
a growth strategy.

Let’s look at a deliberately hypothe-
tical example. A French start-up has
developed a sensor that can be used on
naval ships, on agricultural machine-
ry for papaya cultivation and in light
vehicle. The most at-tractive market -
the jackpot - is the automotive indus-
try, with their very high volumes and a
strong domestic industry to serve as a
springboard. But everyone knows how
difficult it is to penetrate this market,
since you need to provide guarantees on
the reliability of the product, financial
sustainability, production costs as well
asindustrial production infrastructure
and just-in-time logistics. For papaya,
we may question the investment op-
portunities in this agricultural sector,
especially in France. Finally, the ship-
ping market does not offer very high
volumes, but the added value of the
product is regarded well enough to
convince early adopters. Going down
this route will allow the start-up to ge-
nerate revenue quickly, better manage
the industrialisation of its sensor and
reduce the time required to build good
partnerships to penetrate the automo-
tive market at a later date.

INSIGHT

We have looked at marketing tasks and
their usefulness in developing activities
tailored to market demand. Talking
to customers to develop products that
will suit them best, understanding and
monitoring the competition, develo-
ping access strategies and materials to
promote products: all of these tasks
are common sense.

However, in high-tech industries,
the word ‘marketing’ is still seen as
strange, if not taboo. Furthermore,
some public and semi-public inno-
vation support organisations find it
normal to spend over a million euros
to support a technological develop-
ment while requiring nothing more
than vague market research costing
ten thousand euros.

Yet marketing is an integral part of
the product development process. In
fact, itisits raison d’étre, since its goal is
to create a product that will sell as well
as possible and increase sales.

Figures 2 and 3 explain when mar-
keting plays a role in the product de-
velopment process (white boxes). The
product definition phase is naturally
based on an understanding of the
market and demand driven by dia-
logue with future customers. But the
validation phases also benefit from
marketing work. Indeed, the first users
of the prototype(s) are among the first
people contacted during the product
definition phase.

Figure 2 shows a typical develop-
ment process for a technological pro-
duct. Itis called the push model because
the productisinitially based on a tech-
nological development about which
we ask ourselves the question: “what
could this be used for?”

Figure 3 describes another approach,
more steeped in business logic. This
is the pull model, where, even before
worrying about technical develop-
ments, we seek to invent a product
concept based on an in-depth analysis
of the market and customer require-
ments. This phase is therefore almost
entirely marketing-based. This model
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is at the heart of the approach recom-
mended by entrepreneurs such as Steve
Blank, who taught entrepreneurship
at Berkeley, Stanford, Columbia, NYU
and UCSF [1]. And it is just as suited
to hardware development activities as
it is to digital business.

Whichever approach is chosen, push or
pull, developing product positioning
and an access strategy takes time.
Marketing seeks to build a future. It is
necessarily uncertain. It is rare to find
the right formula the first time. Paul
Millier of EM-Lyon talks about the
state of transition [2] during which the
product is remodelled through trial
and error — we ‘learn’ the market and
break down the barriers and obstacles
to putting the product on the market.
Similarly, Steve Blank recommendsa
gradual and repetitive approach focused
entirely on interactions with future users
and customers who validate the product
definition at each stage of its design.
Each stage (Fig 5) is a cycle where we
ask users and customers about their
needs and whether the design being
considered meets their expectations.
We repeat this several times before mo-
ving on to the next cycle, once we are sa-
tisfied with the current stage. The first

1. GENERATE A
NEW CONCEPT

Transitory state

two cycles of this process (customer dis-
covery and customer validation) are based
solely on paper and simple proofs of
concept. Development of the first pro-
totype does not occur until the 3rd cycle
(customer creation). In other words, the
start of the product definition process
is comprised entirely of marketing. This
is probably a bit radical for a very tech-
nological industry such as photonics,
but it has the advantage of reminding
us that the aim of entrepreneurship is
customer satisfaction.

In any case, these product develop-
ment processes involve a great deal of
contact with users and future customers.
Organising all these meetings, carrying
them out, interpreting them, analysing
the lessons learned from them and tur-
ning them into operational specifications
obviously takes a long time. This is espe-
cially true for the photonics industry,
sinceitis diverse and versatile. In conclu-
sion, taking time to design the product
is normal, but taking time to design it
without leaving your office or workshop
or waiting until the product is finished
before seeing customers is a risky move.

How can you make your product de-
finition study a success? Marketing is
notan exact science and although CAD
allows us to simulate a product and its

2. LEARNING FROM , 3. DESIGN, INDUSTRIALIZE,
THE MARKET

LAUNCH AND SPREAD OUT

Product lifecycle

h 4

Intuitive and
Interpretative Innovation Traditional Marketing
. Methods, Interviews Marketing commercialization
" N
Building value Capturing value

Figure 4. According to Paul Millier, technological product development goes through

a transitional state involving uncertainty and testing during which the product is
remodelled through trial and error; we ‘learn’ the market and break down the barriers and
obstacles to putting the product on the market [2].
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behaviour, no software can predict its
commercial future. What makes mar-
keting technological products com-
plex is working in a highly uncertain
environment. However, choices must
be made in order to define a product!
So, how do we make decisions? How
do we underpin this process?

Some methods, such as those of
Steve Blank and Paul Millier, already
allow us to ask the right questions at
the right time and focus on the goal,
i.e. designing a product that will sell.
But beyond these methods, marketing
technologies is, above all, a skilled pro-
fession, a form of craftsmanship. This
savoir-faire is especially crucial for:

Building a trusting relationship
with the contact. You will often
question specialists and experts who
are potential buyers of the product.
When you meet them, you will have
only a few seconds to convince them
that talking to you is worth itand not
awaste of their time. You should pre-
pare meticulously and methodically
for interviews.

Help the contact to look to the
future and assess a product that
does not yet exist. Once you have
the interview, you then need to create
conditions in which the contact can
give you useful feedback. But there is
nothing more difficult than getting
people to talk about a product that
does not exist.
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The Customer Development process (Steve Blank, Stanford Univ.)

Search

Customer
Validation

Customer
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Product
features
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(MRD + PRD)

Execute
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Market
entry
strategy

Business plan

Figure 5. Steve Blank’s customer development process [1].

Interpret qualitative, incom-
plete and uncertain information.
Designing a new product is a gamble
and is often based on a hunch. Even
when you put a lot of effort into es-
tablishing contacts and interviews,
you will have to make judgements
based on qualitative, incomplete
and uncertain information. Product
definition is like investigative jour-
nalism; you have to collect infor-
mation, continuously assess the
reliability of the information you
are being given, identify trends from
weak signals, be able to generalise
based on individual opinions, etc.
Another pitfall to avoid is only

listening to one customer, especially
amajor one. Because of their prestige,
you might be tempted to incorporate
all of their requests for adaptations
related to their specific needs. But be
careful not to become a subcontrac-
tor, prevented from producing a ge-
neric product that can be sold to a
larger market.

Accept that the expectations of
your future customers are different
from whatyou thought — and find
solutions to meet them. Product de-
sign is a process of trial and error, as
previously mentioned. You will defi-
nitely be surprised by your contacts’
assessments of your prototypes and
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Networking is one of the main
reasons to attend industry events
like exhibitions, conferences, and
meetings. Of course the presented
material will be instructional and
informative, but the opportunity to
meet new people and interact with
peers is also extremely valuable.
Networking time is sometimes
underrated by organizers and at-
tendees. Some events schedule
coffee breaks that are too few and
too short. Or, they use the break
as a time buffer to recuperate time
from presenters who exceeded
their allotted speaking time. At
EPIC events, networking is a key
ingredient to the success of all our
initiatives. This is why at our mee-
tings, presentations are short, time
is imposed and respected, and there
are numerous and long breaks for
attendees. During EPIC meetings,
we make it a priority to personally
introduce attendees to each other,
and we share a participants list that
includes every attendee's picture,
biography, and company descrip-
tion. At EPIC, we take you to the
handshake, the rest is up to you!
EPIC organizes 20-30 events per year,
mainly technology workshops, but
also purely networking events. If you
would like to be part of an active in-
ternational network of photonics
experts and leaders, you are invited
to become member of EPIC!

EPIC

Carlos Lee, Director General
at EPIC (European Photonic
Industry Consortium)
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Figure 6. Comparison of the growth differential in relation to the average of 500 French
industrial SMEs (study carried out in 2011, all sectors [3]).

designs. You will also need to prepare
to rethink your ideas which, remem-
ber, are only hunches, since they have
not faced business reality.

The marketing approach is even
more complex in a high-tech envi-
ronment as the skills necessary for
successful marketing run counter
to what engineers have been taught.
However, it is similar to the scientific
research approach, where we submit
a hypothesis that we then seek to vali-
date through experiments.

Since most photonics companies are
small or very small businesses, they
rarely have an internal marketing
department. They have to call on the
services of specialist firms. But in the
context of an artisanal industry that
aims to perform an activity engineers
find counter-intuitive, it is difficult
to know whether the marketing firm
in question will be up to the task and
provide sufficient, reliable information
that will allow a decision to be taken
with confidence.

So how do you choose and work
with a marketing firm? Here are some
practical tips to start the process:

Make your request as clear as pos-
sible. The clearer the request, the
clearer the response. Convey your
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expectations, your goals and your
questions. Try to describe what, for
you, would be a successful assign-
ment. For their part, the marketing
firm will specify what they can pro-
vide and the limits of their involve-
ment. Do not be afraid to spend time
interacting with the marketing firm
at this stage.

Assess their skills via their re-
lationship with you. Can they
reassure you and build a trusting re-
lationship with you? Do they listen
to your expectations? Do they give a
clear description of their methodolo-
gy? If they can reassure you, they will
also be able to reassure the contacts
they interview.

Tell the marketing firm what ac-
tions you have already taken before
the start of the assignment. In most
cases, you will not have waited for a
marketing firm to start the process
and establish contacts. Tell the mar-
keting firm so they do not retrace your
steps and provide you with confirma-
tion of what you already know, whilst
irritating your contacts whose time
will have been wasted.

Accept uncertainty and the unex-
pected. We have discussed at length
the extent to which marketing deals
with the future, i.e. an uncertain
topic. Accept the feedback of the
contacts interviewed even when it is
negative. They are the ones who will
take your product forward.
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Respond to requests from experts
and future users, even if they sur-
prise you. Not all feedback is negative;
on the contrary, when your concept
meets an expectation, those inter-
viewed often want to go further. They
ask when the product will be available
and want to know whether it will suit
their specific application and whether
it will work in their technological envi-
ronment. But often the use they envi-
sage is very different to what you have
in mind. If this type of request is made,
that s great news — it means your pro-
duct has perceived value. So you must
answer the questions, even the most
absurd — the success of your product
may depend on this unexpected use.

But in any case, remember two
key points:

A marketing assignment for tens of
thousands of euros seems expensive
to provide ‘a few slides’. But this is
only a fraction of the cost for tech-
nical development of your product,
which will cost you at least several
hundred thousand euros, taking into
account wages and investments.
If the conclusions of the market re-
search are negative and the marketing
firm recommends (using practical
and sensible arguments) making si-
gnificant changes to your concept or,
worse, not launching it because the
feedback on the ground is negative,
listen to them, even if it is not very
pleasant. That just tells you that your
dream does not pass the business rea-
lity test. Taking this external advice
into account will probably save you
hundreds of thousands of euros in
unnecessary development costs.

Whether you do it internally or en-

trust it to a marketing firm, market
research is always profitable because

FURTHER READING
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it brings you closer to customer expec-
tations and allows you to make logical
decisions with confidence.

In 2011, the marketing firm
McKinsey proved that marketing is
an investment for industrial SMEs
and not a burden. 500 French indus-
trial SMEs from all sectors were sur-
veyed. The results were clear: Those
that had a structured analytical and
market-based approach experienced
growth much higher than the ave-
rage (Fig. 6).

In contrast, those that had only
an informal process of listening to
customers (often a single customer,
the most prestigious) are at a disad-
vantage. They are close to their cus-
tomers, but they do not take back
lessons learned and useful informa-
tion to create growth strategies. They
are ‘consumed’ by the day-to-day and
urgency. They have their ‘noses to the
grindstone’.

In conclusion, French photonics
SMEs often have significant expertise
in their field, but do not manage to
grow, often for lack of an ambitious
growth strategy that can convince in-
vestors. However, French photonics
SME:s also have the creativity and ex-
cellence of French research, which is
just waiting to be used.

In our opinion, this sector is a gem
that is not yet aware of its potential
and capacity to create tomorrow’s
large industrial companies. The
reluctance to leave the comfortable
cocoon of technical vision to address
business logic based on a structured
and meticulous approach to marke-
ting is one of the main reasons for
this limitation.

[1] Steve Blank and Bob Dorf, The Startup Owner’s Manual: The Step-By-Step Guide for Building a Great
Compamny Hardcover (March 1,2012) https://steveblank.com

[2] Paul Millier, Stratégie et marketing de I'innovation technologique [Strategy and marketing of tech-
nological innovation], 3rd°edn. (Dunod, Paris, 2011)

[3] Industrie 2.0, Jouer la rupture pour une renaissance de lindustrie francaise [Industry 2.0: Changing
direction for a revival of French industry] (Mc Kinsey France, 2013)
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