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We are pleased to present the next vol-
ume of the Future Fuelled by Knowledge
series. Its purpose is to fuel the future with
knowledge on the challenges facing Poland
in its efforts to transform into an innova-
tive economy.

Innovativeness is the capacity to design
something entirely new and make profit on
its commercialisation. Thus, the true pur-
pose of innovation is not the invention itself,
but delivering the greatest possible benefits
to society. Innovativeness is the ultimate
destination for entrepreneurship and yet it
is a necessary condition of continued long-
term economic growth once economy has
been modernised.

The objective of an innovative economy
is to ensure that the entire value chain, from
an idea to end product, is located in the
home country - in other words, to create
conditions where innovations are not only
developed in Poland, but also implemented
at Polish companies and then exported from
the country. To that end we need to:

prepare innovators to generate many
attractive ideas by reducing their life risk
inherent in the process of developing in-
novations and by changing the approach
to education - and this is what the first
essay is about;

set up catalysts of innovative ideas at
corporations, so that innovative ideas
and prototypes could be forged into
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strong links in the economy’s value chain,
providing benefits to enterprises - see
the second essay;

launch a state-run mission for innova-
tion that would support the value chain
to ensure that as many ideas as possible
generate the highest possible added
value, for the country and businesses
alike — see the third essay.

Managing innovations by pre-defining
what may be useful is ineffective. This is
demonstrated by the experience of the
European Union, which made a mistake
of promoting specific renewable energy
technologies instead of identifying climate
protection as the objective and giving the
market the freedom to select the optimum
solution. As a result, the substantial fund-
ing incurred did not bring about a proper
revolution. A better solution is a neutral
approach to technology management, the
one promoted in the United States, which
focuses on problems and needs rather than
on specific technologies. With this approach,
inventors know what to look for and the in-
dustry knows which prototypes need to be
developed, while the government fulfils its
mission and creates jobs.

Without the government's mission, the
system of innovation would develop but
many prototypes funded from public sources
would end up abroad. Progress would be
slower and the chance to create a new in-
dustry in the country would be low.

This volume presents the story of Mr In-
ventive, an enterprising and creative man.
It provides a context for an analysis of the
rules of the game of innovation from the
perspectives of:

the innovator - in search of an idea,
facing own deficiencies in knowledge,
skills and facilities, trying to secure the
first source of funding;

+ the company - an existing ‘plant’ re-
producing known designs, unwilling to
help, and requiring specific incentives
to implement innovative solutions;

the architect - an organisation or insti-
tution setting the rules of the game’ of
innovation in Poland.

At each new stage of the game the play-
ers learn more and more about the inno-
vation system, while the challenges they
face evolve. This report is divided into three
parts. Each consists of a description of Mr
Inventive's situation, a short essay on the
problems related to the creation of an in-
novative economy, and figures showing key
elements of the problems encountered in
a given area. Each part also contains rec-
ommendations.

We therefore add to the discussion on
the innovation aspects of the 'Responsible
Development Plan’, not only indicating what
to do and what not to do, but also suggesting
some solutions welcomed by the business.




Innovator'’s
difficult life choices
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| How to get the
money for your
own business? And
why may working
in a corporation
seem a better option?

Mr Inventive is an adult now and should
earn his own living. When he was a little boy,
he really wanted to be a cowboy. Later, he re-
alized that a cowboy is more of a farmer, who
rather walks than rides a horse. With time,
career and money started to matter to him.
Mr Inventive was thinking about how to make
the life of a rural entrepreneur easier. Back
then he did not know that what he planned
to do was an innovation.

During his years at agricultural school,
he had many ideas for making farmer’s life

easier and facilitating their work. "Which
way to go to make my dreams come true?’,
Mr Inventive asked himself, sitting on the
lawn in front of the school. ‘Should | get
a job in agricultural trade? Or go abroad?
Or maybe | should take the risk and start
my own business? Where to get the money
from? Mortgage my family house? What if
my plan misfires? Ok, so | should get a job
to earn some money first. Preferably on
a good farm abroad. But, wouldn't it be
a waste of time?’ Fortunately, Mr Inventive’s
self-confidence wins.

Innovativeness is the capacity to design
something entirely new and make profit on
its commercialisation. Thus, innovativeness
is the highest form of entrepreneurship, as
it involves dealing with business concepts
that nobody else has dealt with before. It re-
quires skill, ingenuity and courage. But also
dedication. Therefore, any financial obstacles
that might stand in an innovator’s way should
be cleared.

Becoming ready to take the risk is the
first major obstacle for a potential innovator.
In Poland a university graduate wishing to be
an innovator has the following three options
- to find employment (preferably with a large
company), to go abroad (usually to work in
a position that is well below their qualifica-
tions and risk regress), or to start own their
business. Even though the conditions for do-
ing business in Poland have been improving,
statistically, the probability that a new enter-
prise stays alive after three years is still less
than 55%'. A traditional full-time employment
guarantees a regular salary, but if an employee
has to work overtime to achieve financial suc-
cess, there may not be much time left to bring
their own ideas to life. Working in a corporation
may seem to be a more attractive option then.
The prospects of apparent financial stability,
low risk and a predictable development path
are tempting to graduates, who may be willing
to give up the innovation ambitions (for some
time, at first), to save some money for the start.
However, several years later such people would

T PARP, Raport o stanie sektora matych i Srednich przedsiebiorstw w Polsce w latach 2012-2014 (Report on the condition of small and medium-sized enterprise sector in Poland

in 2013-2074), Warsaw, 2015, www.badania.parp.gov.pl
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most probably find themselves swallowed up
by corporate reality.?

Are the barriers to starting innovative busi-
ness high from the innovator's perspective?
An innovator must have savings to last them
for at least two years of sacrifices inherent
in starting a new project. In absolute terms,
the amount of PLN 35,000-40,000, which
is necessary to start one’s own business, is
close to the amount of a typical research grant.
However, usually an innovator must generate
the money himself. A typical job will not guar-
antee such savings. Even though the propor-
tion of people who spend all of their monthly
income has been going down, only 16% of Poles
are able to regularly put some money aside.’
Thus, a potential innovator has no choice but
to work in a corporation or go abroad. If he
fails to save enough but the entrepreneurial
gene survives, he may run a simple low-risk
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business which will generate profits in a short
term, for example a greengrocery.

CONCLUSIONS

Let us remove (or at least reduce) the risk
faced by potential innovators, to unlock their
unconventional ideas. What can help:

+ Providing the wide community of gradu-
ates (of secondary schools and univer-
sities) with clear information, communi-
cated in a simple way, about sources of
financing available to micro-enterprises,
support programmes, grants etc. In Po-
land, paradoxically, the problem is not the
shortage of funding but its accessibility.

Opening up small-scale spaces where
innovative projects can be worked on,

e.g. fab labs. This may fuel new ideas
and bridge the gap in the opportunities
available to young Polish innovators
and their competitors in other coun-
tries. (A fab lab is a facility typically
equipped with an array of advanced
tools, such as 3D scanners, CNC turn-
ers and printers, for creating proto-
types; these are also working spaces
where creative minds can interact dur-
ing workshops and exercises.)

The United States offer an outstanding
model of how such facilities could be oper-
ated, further supported by a system of small
grants, widely popular among the country's
innovators. The opportunity to work in a fab
lab may in itself be a grant, anidea success-
fully effected by MIT and its Center for Bits
and Atoms. The first fab lab in Europe was
opened in Barcelona.*

| Which career path should a graduate choose? Of the three career
paths, two are not likely to generate any innovation

potential career paths

HIGH SCHOOL
6ranuacion exam / Scunies

Own business

Work abroad

Career of choice Salary Comment

PLN ‘000

Having graduated from the secondary school or a university, an innovator has a challenging decision to make

>« Usually repetitive work

Full-time job corporate

\

non-corporate

4.0-6.5 > « Affects the potential innovator’s
mobility and creativity

+ 3% of Poles spend all of their salary on living expenses
2.5 >« No space or time to think. Poles work 3.5 hours

longer per week on average compared with the

rest of the world

> + We do not save up

>« 45% of Polish businesses do not make
it through to the third year
> + 17% of Poles want to set up
their own business
>+ The market rewards only good ideas for business

> « No satisfactory career - typically work
does not match education
> Better starting point for setting up own business

Source: In-house analysis based on PARP (Polish Agency for Enterprise Development) Raport o stanie sektora matych i srednich przedsiebiorstw w Polsce w latach 2013-2014 (Report on
Poland’s SME sector in 2013-2014); Eurostat; GUS (Central Statistics Office of Poland), Komunikat w sprawie przecietnego miesiecznego wynagrodzenia w sektorze przedsiebiorstw (Average
monthly wage and salary in enterprise sector excluding payments from profit), Warsaw, February 2016

Figure 1. Three career paths of a potential innovator

2 E. Phelps, Slowdown of labour productivity result of a slowdown of innovation, ‘Tehran Times', interview with Professor Edmund Phelps, Kourosh Ziabari, December 15th 2013
¢ Kronenberg Foundation, Postawy Polakdw wobec finanséw (Poles’ attitudes to finance), the Kronenberg Foundation of Citi Handlowy, September 2015

¢ FabLab Barcelona, www.fablabbcen.org
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| 59% of start-ups are financed with their owners’ savings. But how
can an innovator make savings?

PLN

telephone and internet access
public transport

food

rent + utilities

The narrow difference between net income and living expenses makes it difficult to accumulate sufficient savings to start an innovative business

24 x 1.500 = 36.000

1.800
300
1.500 Savings equal to two years of living
100 expenses at the launch of a start-up
100

How to make such savings?

2 x summer job in Norway, painting houses

3 x summer job in the UK, construction site
3 years of living with parents after graduation
10 years of saving with gross salary of 2,500

1 lottery win

800

expenses net income

Source: In-house analysis based on the National Register of Debts, Finansowy portret mtodych (Financial portrait of the young generation), Wroctaw 2014, www.krd.pl; Polish Radio, /le zarabiaja
Polacy w Wielkiej Brytanii? (How much money do Poles make in the UK?), July 26th 2015, www.polskieradio.pl; WP Praca, Praca w Norwegii, ile mozna zarobic (Job in Norway, how much can you
earn?), www.praca.wp.pl; Polish Radio, Ile zarabiaja Polacy w Norwegii? (How much money do Poles make in Norway?), July 5th 2015, www.polskieradio.pl; Bankier.pl; 7 lat mieszkania z rodzi-
cami pozwoli zebrac 100 000 zt (Seven years of living with parents is worth PLN 700,000), www.bankier.pl

Figure 2. Balance of potential innovator’s income and expenses

Most start-ups use the financing from EU grants

% of start-ups using a specific form of aid

23%
20%
18%
3%
EU grants Business Venture  Crowdfunding Bank
angels Capital (credit facility)

Source: In-house analysis based on A. Skala, E. Kruczkowska, M. A. Olczak, Polskie Start-upy. Raport 2015 (Polish Start-ups. Report 2015), the Start-up Poland Foundation, Warsaw, 2015

Figure 3. Financing sources used by start-ups
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| Where do ideas
come from and how
do I develop them,
if I wasn't taught it
at school?

The lessons that Mr Inventive has learned
at school will determine his future — not only
in the competitive race on the labour market,
but also in the face of insecurity and the lack
of hard knowledge which often accompany
innovative processes.

‘I'have graduated from a university’, thinks
Mr Inventive, And every day | read in the in-
ternet about new technologies. So why can't
I launch an innovative farming business?
But... where to start? At school, | always
started from scratch. | mean - a new sub-
ject starts, and we are back to square one.
And | always knew what | had to memorize
to pass the exam. But when it comes to in-

| Game of Innovation

novation, | can't find clients who would be
willing to pay for what | memorized at school.
| have graduated with a 2.1. But there was
just one time, and only thanks to my teacher’s
determination, when | completed an end-to-
end project alone - | had to come up with
a new product from scratch and develop it
step by step.

And now I'm only beginning to grasp the
way that young innovative enterprises, or
start-ups, actually work = I'm getting first-
hand experience. And there are obstacles
everywhere. You need to prepare everything
from scratch, you can’t copy and paste any-
thing, except maybe some general guidelines.
Whatever I try, | always end up in a totally
different place than | expected. I'm afraid
to show the results of my work... Back at
school, we always had a presentation after
a project was completed.’

‘But | have this idea in the back of my
head’, he continues. ‘On a tech website,
| read about new light bulbs and glass

panes which accelerate the process of rip-
ening. | work in a rural setting - so maybe
that's a good idea? | will open a greengro-
cer’s store with fruits and veggies ripen-
ing right there on the shelf, not in the cold
shop. This will lower my storage costs and
give me a competitive edge. ‘Ripe Here,
Ripe Now!”

Why do we put so much focus on educa-
tion? First of all, good ideas are actually
few and far between on the market, and
they are more difficult to find than money.
The choices made by venture capital funds,
which are more reluctant to extend their port-
folios and more willing to engage in scout-
ing abroad, leave no doubt. And Poland’s
best university ranks somewhere around
the 450th place in global rankings today.®

Secondly, there are a number of quali-
ties which are indispensable to devel-
oping an innovative economy and en-
terprise, but are suppressed at school
within the current educational framework.

There are two educational paths

—

Learn

Start from scratch

Listen Remember
. o
Pass
the exam

Investigate Ideate

L

The rules of the game we learned at school do not fit the world of innovation

At Mr Inventive's school, the rules of the ‘School Game’ were as follows:

Start from scratch

Copy key points
Listen Remember

Fail Retake
the exam the exam
and pass

The ‘Game of Innovation'’ is very different:

Experiment Test launch

~ A

Real Real

questions data
i Learn
10 CImes
i Real
Refine
your idea hypotheses

Correct  Answer questions

from a book spelling mistakes from the list

Full launch Receive a diploma

Source: In-house analysis based on Innovation Lifecycle - bringing management discipline to innovation, www.improvides.com, viewed May 9th 2016

Figure 4. Learning process at school and in innovation practice

5 The Times Higher Education, World University Rankings 2075-2016, www.timeshighereducation.com
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And we must not forget that the capital
of human competences is very difficult to
generate. These include such qualities as
readiness to take action, independent think-
ing, willingness to work in uncertain and
ever-changing conditions, and eagerness
to promote own ideas - even if this were
to undermine the existing foundations and
doctrines cultivated by teachers. Where in-
novation is delivered through a joint effort
of a group of people, which is usually the
case today, the ability to work in a team
gains in importance. And teamwork skills
in Poland are practically non-existent. All
those qualities are required not only to set
up an innovative enterprise, but also to join
a company that drives innovation.

The basic problems with innovation
among university graduates are not related
to the choice of faculty, but rather the atti-
tudes promoted by the current educational
system. School calls for appropriateness,
while today’s digitalized global village of
aworld promotes creative thinking. The sys-
tem which pushes knowledge into our brains
and expects its recreation enables the quick
and predictable transfer of knowledge to
a great number of specialists who will work
on existing positions (for instance, if we are
looking for a chemical engineer for a job at
an ORLEN refinery, we will educate a chemi-
cal engineer for this specific job). However,
this system is completely inadequate for
the needs of an innovative economy. The
ability to function in a set hierarchy and to
solve problems based on algorithms will be
usefulin the case of ajob at the Shared Ser-
vice Centre of a global corporation, but not
in a position which calls for creativity and
problem-solving skills, independent thinking,
and readiness to take action and initiative.
If you are taught, every single time, to ‘hit’
the right answer according to the script,

6
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you start to rely on other people’s opinions
instead of defending your own point of view
based on hard facts. School often punish-
es for making mistakes but rarely rewards
making attempts; as such, it does not fit to
the world of innovations, where only 5% of
projects are successful.

If we were to evaluate the educational
system as a whole and decide if the av-
erage result of the educational process
is satisfactory, we could even come to
positive conclusions. However, a system
will always promote the most talented stu-
dents, who in our case are potential inno-
vators, and educate them within a fixed
framework (and teach them to think within
the box). If we are to translate good PISA
ranks (Programme for International Student
Assessment) into economic success, then
the educational system must take a step
forward - and not only in Poland. ‘All chil-
dren are born artists. The problem is to
remain an artist as we grow up’, said Ken
Robinson, an expert in education of person-
nel meeting the needs of an innovative and
creative economy. This shows that also
other economies have a problem with the
legacy of the industrial era and the lack of
creativity, not only Poland.

And the fact is, you cannot buy in-
novative economy; you can only create
it yourself.

CONCLUSIONS

Itis primarily the state, and specifically
its educational institutions and schools,
that should encourage innovation and cre-
ate a favourable environment to foster
independent and creative thinking among
innovators. However, human capital in an

I1l, Diagnosis of the Tertiary Education System), ed. J. Gorniak, Warsaw, 2015
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economy is a common resource which be-
longs to us all, and we are all responsible
for its constant renewal. Therefore, com-
panies can also contribute to unlocking
the economy’s innovative potential - by
supporting the school system in carefully
selected projects and thus putting CSR
principles into practice. The third sector
(NGOs) can also stimulate best practices
at schools. What can help:

- strong focus in the educational system
on the elements which improve team-
work skills, a more individual treatment
of students, discovering talent;

« significant increase in the share of non-
routine school tasks which require in-
dependent thinking and action; at the
tertiary education level, these may in-
clude initiatives similar to those identi-
fied in the KRASP (Conference of Rec-
tors of Academic Schools in Poland)
study: problem/project-based learning
and research-based education;

+ enhancing collaboration between univer-
sities and corporations to offer hands-on
experience to students;

+ setting the upper limit of test-based ex-
ams, replacing the test method with cre-
ative tasks;

+ introducing pilot school programmes
where students move to a higher grade
as they achieve certain milestones, not
in line with their age;

- promoting secondary school initiatives
such as theatre festivals, science camps
atuniversities, or additional classes with
university students and workshops with
academic teachers.

KRASP, Program rozwoju szkolnictwa wyzszego do 2020, czes¢ Il Diagnoza szkolnictwa wyzszego (Programme of Development of the Higher Education System until 2020, Part

| Which innovation competencies should be taught at school?
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+

We are too passive to become innovators, and it all starts at school.

How does school work?
Knowledge transfer methods Division of powers and governance Educational practice

One correct answer is always
expected - no tolerance for
errors, no acceptance of risk

Diverse arguments do not exist,
a ready recipe is preferred to
a search for answers

One word from a script weighs
more than a brainstorming
discussion

Mainly individual work,
very little teamwork

Teachers can fall into a trap of
‘absolute knowledge’, an adult’s
word is worth more

than a student’s word

One-way communication
(teacher to student) - problems
of the modern culture, which
students find important,

are not discussed

Students’ limited ability
to shape the school environment

Algorithms instead
of problem-solving,
critical thinking

Fixed forms of expression,
mainly word-based

Standardised education and
one-dimensional grading system
(one-dimensional feedback

on results of final exams)

v

v

v

Which competences taught at school will be appreciated

by companies focusing on efficiency and effectiveness?

Analytical skills

Respect for the rules

Readiness to compete,
comparability

How does the current school model affect innovation competencies among employees?

Guessing the ‘right answers’
instead of searching for them

Weak interdisciplinary

and synthetic thinking,

inability to identify and correlate
facts into meaningful information

Functional helplessness
when conditions get
overly complicated

Passiveness, relying on
‘the manager’

Fear of showing results
of one’s work, fear of failure

Difficulty in switching
to ‘problem-based’ work

Difficulty in using forms
of expression other than words

Source: In-house analysis based on M. Nowak-Dziemianowicz, Polska szkofa i polski nauczyciel w procesie zmiany. Problemy i mozliwosci (Polish schools and teachers in the process of
transformation. Problems and opportunities), Przeglad Badan Edukacyjnych No. 19, Wydawnictwo Naukowe Uniwersytetu Mikotaja Kopernika, Torun, 2014

Figure 5. Impact of schools on innovativeness among graduates

[11




| Future Fuelled by Knowledge

| Innovation requires teamwork.
What do Polish teams need to learn to be efficient?

The world of innovation requires coop-
eration between its makers. Poles, next to
Hungarians, are a nation whose individual
members are most focused on domination of
their environment, thus teamwork between
them is very difficult.”

Switching working groups from line
work, where processes are divided into
separate parts, to teamwork on innova-
tions, where a joint effort is expected
to bring a better result than the sum of
parts, is a great challenge. Assuming
that the change of the work mode to team-
work will result in a 10% lower efficiency
of a single employee compared with the
baseline scenario, where processes are

divided into parts, and that additional 10-
20% of working time would be devoted to
‘unconstrained focus on innovation’, the
time that would remain for traditional ‘pro-
duction’ activities would amount to 70-80%
of working time! Its use must ultimately
bring a better result than in the baseline
scenario. To make that possible, teamwork
must be efficient.

Without employees with inbred team
spirit we can consider success of inno-
vation-oriented efforts not remotely pos-
sible but impossible. There are, however,
certain behaviours that make the work of
project groups in Poland particularly diffi-
cult. Forinstance, people who were taught

to work individually often defend their point
of view too much, which eventually leads
to a lack of common direction of work. In
practice, it is very easy to sow the seeds of
doubt among innovators as to the overall
direction of their efforts — each step may
bring uncertainty. Nonetheless, teams must
be ready to be consistent in their pursuit
of acommon objective. After a brainstorm
a consensus must be worked out and ideas
must converge, which is problematic. From
our own experience we know that these
mistakes are avoided by teams from Ger-
many, Slovenia and Denmark. The change
in the culture of cooperation must take
place in academia, in corporations and in
entire industries.

We consider teamwork as an obstacle, we seek excuses not to cooperate with others

Selected examples

Conflict within a group

X Too much talking,
too little listening
/ Strong focus
on active listening,
interaction instead
of meaningless
talking

of various possibilities
« Analysis of clearly different possibilities, .
creating options as a condition .

¥ Constant urge to ‘stand out’, prove
our argument, find a better ‘ideal
solution’ - emergence of conflicts
that frustrate team members

¥ Need to ‘move forward’

X Constant concentration on one or two
options based on a fragmentary view of the
problem - as we rely on opinions, there are
no means and there is no need to add more options.

,-'.X Constant questioning of fundamentals

« Searching for common views,

x Preference of ‘taking a shot’ or ‘picking a solution’

- the team loses their common
direction, efficiency and effectiveness

designing innovative solutions

to reach common goals, confronting
differences instead of constantly
proposing new ideas

Innovation requires exploration over und ding of the s
: needs or the constantly evolving problem
- the innovation becomes irrelevant
/ Starting off from a need or a problem.
Quick verification of understanding
of the problem, drafting and testing solutions

® -*"% Reliance on opinions - the more we talk and the less we listen,

the more opinions are formed, which does not help much
in joint efforts towards finding a solution. An opinion,
even if its right, relates only to a single subject.
Teamwork on innovation involves focus on many subjects
and it is impossible to get an opinion on each of them.

V Focus on facts

Source: In-house analysis

Discussion progress

Figure 6. Obstacles to teamwork

7 J. Czapinski, Patologiczny indywidualizm (Pathological individualism), ‘Reforma kulturowa 2020—2030-2040', KIG, Warsaw, 2015
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| How to set up
an innovative
business if I don't
trust anyone?

‘University of agriculture - superb educa-
tion! It teaches how to be critical and opens
new horizons. It's all nothing because all my
friends completed courses in agritourism and
social sciences at best. To run a greengrocery
I would need the help of an agronomist who
would calculate the economic effect of my
agricultural work! An electronic engineer who
would design my neon sign. A student of physi-
cal education who would create optimum diet
programmes for my customers. But if | invite
people | don't know to help start my business,
they will steal my idea and disappear. I'll try my
cousin — he completed a course in manage-
ment and marketing in a private university. He
will know how to handle things,” thought Mr
Inventive and picked up his phone.

Cooperation with a marketing special-
istis a good start - innovation needs to be
brought to people’s attention, the market
should quickly hear about the idea. But in-
novation will come to nought if Mr Inventive
does not make a contact with a dietitian, an
electronic engineer and an agronomist. Mr
Inventive has a large potential, but he won't
do much working alone.

Innovativeness by its traditional defi-
nition, i.e. development of new technolo-
gies and derivative products, is a smaller
source of added value than it was only
a few years ago. The increasing pace of
social and cultural changes makes it more
and more difficult to reach customers. As
a result, innovations in marketing, design,
business processes and logistics play an
ever greater role in the value chain with
technological innovation becoming slightly

| Game of Innovation

less important in relative terms.® Such in-
novations require cooperation and mutual
trust between process participants.

Without soft infrastructure, that is
a network of contacts to specialists in
various fields, it is difficult to create a sur-
prising innovation.’ A network helps develop
creativity through contacts with people
with different experiences.’® A network of
contacts can be formed when people trust
one another. Poles lack such trust, which
hinders the free flow of ideas and the readi-
ness to engage in a joint effort to reach
uncertain solutions. According to Ronald
Burt, a sociologist specialising in sources
of competitiveness in modern economies,
in a network it is the entrepreneur who cre-
ates bridges between persons with different
competences, who complement one another
and together can achieve a desired effect,
for example in the form of innovations.™

Such lack of trust strongly contributes
to the fact that one in three start-ups in
Poland is run by sole traders.”” An engineer-
innovator would be in a much better position
if several of his contacts included entre-
preneurs and graphic designers. It will be
much more difficult to build such a network
if he trusts only members of his family and
friends, a well known and safe environment.
People in his closest environment may be
reasonably expected to have similar areas
of expertise. Children of doctors become
doctors, and children of lawyers become
lawyers. Only 15% of start-ups in Poland
have a scientist, at least a doctoral student,
among their founders.”

Trust makes it easier for start-ups to ex-
pand, reducing the cost of contract-based
cooperation. Start-ups are not burdened with
a status of a corporation, which produces
complex contracts used by them. A large
company where there is not enough trust
condemns its partners to paperwork and

destroys their potential to create innova-
tions. The more society members trust one
another, the simpler the contracts that may
be used, and this in turn lowers entry barriers
forinnovators. Lack of trust has its greatest
impact on projects based on exchange of sen-
sitive information, like intellectual property.

In Poland, we are struggling to un-
derstand the discrepancy between bold
declarations of half of start-ups on the
revolutionary nature of their products and
the fact that 60% of them have poor or no
relations with foreign trade partners, even
in the simplest form of export trade. To be
innovative means to create something that
has not been thought up before. If a project
is to be considered innovative, it should be
original at least on an international scale,
which means it should be competitive in
foreign markets as well. If lack of trust pre-
vents international contacts, our efforts do
not stand a chance of becoming innovative.

It goes without saying that the great
majority of countries considered inno-
vative enjoy a high level of social trust,
which goes in tandem with development of
clusters as informal forms of cooperation
and strong global focus.

Moreover, societies which generated
innovative economies (Finland, the United
States, Germany) usually are not afraid
of taking risks. They generally take it for
granted that there are alternative ways of
development and accept a certain level of
discomfort related to making a decision
when an optimum solution is not fully evi-
dent. These societies simply focus on select-
ing an option that offers greater potential
benefits than costs. Itis intuitively obvious:
the more efficiently we process experience
and uncertainty in our heads, the easier it will
be for us to explore the unknown sphere of
innovation. A significantly higher tolerance
for uncertainty of the effect of performed

8 E.Bendyk, Wyzwalanie innowacyjnosci, czyli o potrzebie wyobraZni strategicznej (The challange of innovation - a need for strategic imagination), ‘Future Fuelled By Knowledge’,

vol. 3, PKN ORLEN, Warsaw, 2011

® J. Czapinski, Zamkniete sieci spoteczne (Closed social networks), '‘Reforma kulturowa 2020—2030-2040', KIG, Warsaw, 2015

0 Ibidem

" R. Burt, Structural Holes and Good Ideas, ‘American Journal of Sociology’, vol. 110 (2), September 2004; R. Burt, Structural Holes: The Social Structure of Competition, Harvard

University Press, 1995

2 A. Skala, E. Kruczkowska, M. A. Olczak, Polskie Start-upy. Raport 2015 (Polish Start-ups. Report 2015), the Start-up Poland Foundation, Warsaw, 2015

S |bidem
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activities is a feature characteristic of in-
novative economies."

In Poland, uncertainty invokes anticipa-
tion of a sign that would indicate what is go-
ing to happen next, and taking unusual steps
contrary to proven standards is unwelcome.
A good example is quitting studies or a job to
pursue an area of interest. After all, Steve Jobs
and Bill Gates were drop-outs. Examples from
innovative economies show that the opportu-
nity cost of risk aversion ‘at any price’is high.

What values can we employ to build an
innovative economy if our risk appetite
is limited? For instance, the ability to have
a disciplined approach to work. We also ap-
preciate work for the benefit of the country
and the society."® It is quite a lot for a start!

CONCLUSIONS

In our efforts to build institutions
supporting innovativeness we should be

| Future Fuelled by Knowledge

guided by the assumption that innovators
themselves will be afraid of taking risks
and of working in an interdisciplinary en-
vironment, and that their level of trust will
be limited.

State’s mission as a tool to reduce un-
certainty among innovators

According to Hofstede's classification,
Poles are among societies particularly
keen to avoid uncertainty and risk. This
also applies to Polish innovators. To
give innovation a push in the right di-
rection a robust growth mission would
be suitable, to relieve innovators from
the burden of uncertainty and to allow
them to be confident in addressing the
needs of businesses and the state.

Promoting interdisciplinary ways of
thinking

Grants promoting founder teams with
diverse qualifications, including promo-

tion of teams consisting of scientists and
experienced businesspeople to facilitate
the creation of more interdisciplinary
projects showing strong potential for in-
novation.

The climate of trust and confidence may
also be built by educational institutions,
which may give students more tasks
involving interdisciplinary work to be
performed by teams comprising people
with various educational backgrounds.

Building strong trust in relations between
established businesses and start-ups

Large businesses, which are like elder
brothers, should help innovators break
through the wall of distrust by creating
mechanisms of cooperation that are
as clear and simple as possible and
whose terms should be comprehensible
toinnovators in the areas of intellectual
property, offered support and expect-
ed benefits.

" G. Hofstede, G. J. Hofstede, M. Minkov, Cultures and Organizations: Software of the Mind, revised and expanded 3rd edition, McGraw-Hill, New York, 2010

S Ibidem.

1© GUS, Wartosci i zaufanie spoteczne w Polsce w 2015 1. (Public trust and values in Poland in 2015), Warsaw, November 20th 2015
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| How to overcome barriers to cooperation?

One in ten start-ups uses non-financial aid
usually in the form of industry conferences or consultations with experienced market participants

Networking
(participation in industry 12%
conferences, hackathons, etc.)

Incubation 10%
(support for development of a new idea)

Local
thinking

Acceleration 10%
(support for scaling a mature idea)

Mentoring 12%
(advice from experienced specialists)

Source: In-house analysis based on A. Skala, E. Kruczkowska, M. A. Olczak, Polskie Start-upy. Raport 2015 (Polish Start-ups. Report 2015), the Start-up Poland Foundation, Warsaw, 2015

Figure 7. Percentage of start-ups using non-financial development aid

Despite bold ambitions, in practice Polish start-ups develop in small steps. Before going international they mostly aim at winning local

markets first.
derive less than 10%
0 of revenue from exports
0 and 40% do not
export at all

of all start-ups believe that their offer
0 is ‘innovative on a global scale’
0 (63% of start-ups whose founders

include scientists - at least doctoral candidates)
of top-performing
U start-ups generate
0 more than half of their
revenue from exports

Source: In-house analysis based on A. Skala, E. Kruczkowska, M. A. Olczak, Polskie Start-upy. Raport 2015 (Polish Start-ups. Report 2015), the Start-up Poland Foundation, Warsaw, 2015

Figure 8. Start-ups’ presence in international markets
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| The reason why start-ups are so reluctant to start cooperation may
stem from our social preferences — lack of trust and uncertainty

avoidance

Close family

Friends

Associates

People you don't know

Innovations require cooperation, but the trust index falls rapidly the further we move away from close family
The second most trusted group is associates (%)

1%

32% I

1%

2%

37% 34% 26%

[l Definitely yes

[ ] Ratheryes

Il Rather not

B Definitely not; Difficult to say

Source: In-house analysis based on GUS, Wartosci i zaufanie spoteczne w Polsce w 2015 1. (Public trust and values in Poland in 2015), Warsaw, November 20th 2015

Figure 9. Percentage of respondents indicating a selected level of trust to given groups
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Uncertainty avoidance, characteristic of Poles, affects our ability to take risks inherent in innovation
Uncertainty avoidance in selected economies, score from 1to 100

93

85

65
59

46

Poland South Korea  Germany Finland USA

Source: In-house analysis based on G. Hofstede, G.J. Hofstede, M. Minkov, Cultures and Organizations: Software of the Mind, revised and expanded 3rd edition, McGraw-Hill, New York, 2010

Figure 10. Uncertainty avoidance in selected economies

The lack of trust between innovators experience. The wish to avoid uncertain case of innovation this is impossible. Inno-
results in a larger number of more com- situations only amplifies this effect — we vators must believe in the good intentions
plex contracts and difficulties in starting often expect that contracts will cover all of their partners!
cooperation with individuals with different possible development scenarios. In the
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The trap of
modernisation culture

| It takes an
internal change
for a company
to open up to the
development of new
ideas

So Mr Inventive takes his ‘Ripe Here, Ripe
Now!"idea to the Agricultural Produce Trad-
ing Centre, and there he gets to the R&D
department, perfectly managed by Direc-
tor Plantacius.

‘We will complete the project ourselves,’
Plantacius says proudly.

‘What about external projects?’ asks
Mr Inventive.

‘They are no match for us,” says the direc-
tor. ' have high expectations. Each project
needs to have documentation of the expected
benefits, KPIs, the financial model. Besides,

most often the best ideas originate in our
heads. Here!’ says the director pointing to
his head. ‘I usually come up with one thing
or another, sometimes the team coordinator
does. Our employees - rarely. But the Head
Office works like a machine! It takes three
months for us to develop a project, twelve
months to test it, and ten months to imple-
ment it. Everything’s under control. Each step
is monitored. By the way, | understand you are
ready to work in the corporate mode? In a cor-
poration, decisions are not made instantly.’

‘You know, this idea of mine makes me
so happy | can even tackle a corporation.
Surely, you have successfully completed
a few invention projects in, as you put it, the
corporate mode, haven't you?’

‘One project. Work is underway. A real
revolution, [ tell you. Vegetables are kept in
a cold store and then are moved straight into
the client's shopping basket.’

‘I thought clients like to see their veg-

etables before they buy them,” says Mr In-
ventive tentatively.

18]

‘Why, no! They'll get them quicker, they'll
be happy. As soon as they see our product.
After a year of analytical work, we have finally
defined the structure of the project team. You
know, this person has left, another one has
been hired. It did take some time. Now we
already have the work schedule mapped out
on a Gantt chart!’

‘And how many clients have you talked to?’
asks Mr Inventive, wondering if the project
has gained any "substance” by now, apart
from the structure and the analysis.

‘They haven't seen the invention yet. We're
going to take them by surprise. Just like
those apple producers from California did!’

The innovative idea ripening in the in-
novator’s head has reached the outskirts of
the world of corporations. But the corpora-
tion cannot work with the innovator - it had
no need for such cooperation before, and
now it has no resources ready. In Poland, we
have had only few cases of truly successful
accelerators, that is separate business units
whose task is to scale a business created

on the basis of an innovative prototype (it
is a bit easier to show such examples of in-
cubators, i.e. places where new ideas are
‘incubated’, or developed gradually). Itis so
despite the fact that the number of start-ups
in the business-to-business market (that
is, oriented towards businesses) is almost
double that on the business-to-customer
market (oriented towards end users), and
one in every three young companies hopes
to find a strategic partner.”® Governmen-
tal programmes dedicated to embryonic
businesses offer financial and development
support, but contacts with potential part-
ners, customers and their needs are what
is most difficult for such external support-
ers to develop.

Medium-sized and large enterprises of-
ten wall in their R&D activities within their
organisations, cutting themselves off from
external ventures. This mistake is repeated
by 70% of companies conducting research
and development projects.” Quite recently,
90% of companies that considered embark-
ing on an R&D project analysed mostly their
in-house capabilities (hased on a KPMG re-
port), while 63% of them investigated intel-
lectual property protection options.?’ This
warrants a conclusion that with such an
approach the range of potential partners is
largely limited.

As aresult, we import technologies rath-
er than develop our own solutions. According
to the World Competitiveness Report, we rank
54th in terms of the origin of technologies
used, with a 3.3 score (where 1 stands for
imitation of foreign solutions, and 7 means

| Game of Innovation

own research). In this respect Poland ranks
lower than the Czech Republic (4.1; 22th po-
sition) and Hungary (3.5; 45th position).”!

Today, when the path of development
through modernization - the fastest and
the most effective one in terms of income
growth - is being exhausted, it is necessary
to create a real pillar of innovation. Both at
companies and in the economy.

To spread the wings of innovation re-
quires opening up to external partners
to a larger extent. First channels support-
ing cooperation in innovative projects with
external partners are already in place, like
crowdsourcing, to name just one example.
It has been tested with a positive result by
PKN ORLEN and will surely be continued.
Besides this tool, companies have a range of
options to choose from, such as incubators,
accelerators, or corporate venture capital
funds, the latter being a very modern instru-
ment, but requiring experience.

To create good conditions for a part-
nership between a large, process-driven
company and a smaller, flexible partner,
itis a good idea to set up a separate co-
operation channel. Firstly, a small partner
cannot be expected to take the burden of
all the processes that make large corpo-
rations operate efficiently. Secondly, and
more importantly, the key responsibility of
a corporation is to continue production and
optimise costs. The purpose of develop-
ment activities is different. They help find
the answer to the questions: ‘What should
we do to go on?’ ‘How should we change?".

These questions imply an altogether differ-
ent objective, different time horizon, different
risk profile, and different capabilities! This
is why separation is required.

To ensure a symbiotic relation between
a corporation and a start-up working to-
gether on an innovative project, both par-
ties need to benefit from the arrangement.
In the Polish reality, this means that a corpo-
ration needs to offer access to its production
processes and internal and external contact
networks. Only about 10% of start-ups ac-
tively engage with the environment, and the
percentage of those that make an effort
to use networking and look for mentors is
not much higher.?> An arrangement where
a corporation provides these resources has
a value for its own sake.

CONCLUSIONS

Separation of a channel capable of ab-
sorhing innovative ideas would support
a better use of partnerships as a source
of innovation.

- More advanced businesses should con-
sider establishing a development channel
that would enable active involvement in
innovation processes, for instance by
offering support in business scaling.

+ Such separated development channels
should be prepared to work flexibly using
their own procedures; reliance on tradi-
tional rules of a corporation would result
in the elimination of too many ideas.

8 A Skala, E. Kruczkowska, M. A. Olczak, Polskie Start-upy. Raport 2015 (Polish Start-ups. Report 2075), the Start-up Poland Foundation, Warsaw, 2015
9 KPMG, Dziatalnosc badawczo-rozwojowa przedsiebiorstw w Polsce. Perspektywa 2020 (R&D activities of companies in Poland. Perspective 2020), Warsaw, 2013, www.kpmg.com

2 Ibidem

21 K. Schwab, The Global Competitiveness Report 2015-2016, World Economic Forum, Geneva, 2015, www.weforum.org

22 A Skala, E. Kruczkowska, M. A. Olczak, Polskie Start-upy. Raport 2015 (Polish Start-ups. Report 2015), the Start-up Poland Foundation, Warsaw, 2015
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| Opening up to exchange with external partners produces

HEAT UP INNOVATION

In April 2016, PKN ORLEN closed its

crowdsourcing contest, the first global proj-
ect of that scale launched by a Polish com-
pany. The company chose the crowdsourcing
model to engage the global community of
innovators to solve a technological problem
of how to utilise low-temperature heat from
distillation columns. The winning solution
would help to save a lot of energy, which is
particularly important for European refiner-
ies, as energy costs represent 70% of their
total operating expenses.

What were the main challenges?

Building an interdisciplinary team (com-
prising experts in areas ranging from
refining to technological development,
legal support and procurement func-
tions) to be in charge of the contest.

Working out the contest format to se-
cure the company’s interests and, on the
other hand, to ease small participants’

innovations. Crowdsourcing at PKN ORLEN

concerns about the intellectual property
aspects of dealing with a company from
the Fortune Global 500 list.

What helped?

Aclearly defined technological problem
- utilisation of low-temperature heat,
which is a challenge to many refineries,

Defining the theme of cost saving, which
raises no controversies within the Com-
pany - the first test of whether an organ-
isation is ready for innovation,

Both sides gradually becoming more will-
ing to share their knowledge in a stage-
gate process,

Pragmatism: the objective of the contest
was to find such a technological solution
that would require no licence transfer,

The process being administered by an

experienced external operator of crowd-
sourcing platform Nine Sigma, webinars.

20|

What surprised us?

Diversity of the proposed technologies,
at various stages of technical maturity,
which would not only produce electricity,
but also steam, cold and purified water,

Innovations that combined technologies
used in other industries proved the most
efficient and attractive business solu-
tions,

The extent of in-house commitment nec-
essary - to ensure that outsourcing is ef-
fective, an organisation needs a strong
in-house team, which would join forces
with an external partner to deliver excel-
lent added value,

An observation made by one of the con-
testants that if there had been no crowd-
sourcing platform, they would have never
reached PKN ORLEN with their proposal
- because of the scale of operations, they
would not have met the strict contest re-
quirements.

| Game of Innovation

| What channels to use to capture innovations? Which channel for whom?

Polish enterprises are mature enough to start incubators and accelerators
and to look for the most promising projects

MODEL
FOR CAPTURING
IDEAS

Business maturity ANY EARLY STAGE, BUSINESS BUSINESS
of the captured ideas PROTOTYPE UNDER CREATION, PILOT DEVELOPMENT
DEVELOPMENT STAGE AND SCALING

Number of potential
ideas in the market

Chances of retaining
ideas (intellectual
property) within

the organisation

Influence on the

corporate culture
(learning to work
with innovations)

Resources
employed

FOR WHOM FOR ALL PLAYERS FOR THE STRONG ONES FOR PIONEERS

IN POLAND? « Each large Polish player « Within the financial and organisational reach
can afford to try of Poland’s largest enterprises

* Necessary capital exposure too
high for Polish enterprises

« PKN ORLEN'’s « Leads to corporate culture development
positive experience - extensive contacts between the organisation’s
personnel and startups

« For the portfolio to work, from 17 to 20 projects
are needed, and the number of mature
candidates on the market is limited

* Beginning of corporate

culture change « Helps obtain the germs of ideas that would be « Staff's contacts with pro-innovation
financed with grants from the National Centre for corporate culture hindered by strong
« Level of involvement Research and Development but need another partner, separation of individual units within

in the initiative can easily
be adapted to the needs

with business expertise, to develop the organisation

« Helps proceed from advanced accelerator
* Technology to corporate venture capital model
can be obtained at any

. readiness level (TRL)
Source: In-house analysis

Figure 11. Channels for capturing innovation by corporations

Incubators and accelerators may re- innovation (make-or-buy decisions and tion, businesses may also pursue ideas
quire that procurement processes be re- participation in the development of tech- ~ combining suppliers and customers, or
oriented to meet the needs arise from  nology).”® To encourage greater coopera-  set up strategic partnerships.

23 World Economic Forum, Collaborative Innovation. Transforming Business, Driving Growth, 2015, www.weforum.org
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| Establishing an innovation accelerator is necessary to protect the
corporate processes and offer startups access to the resources,
mentors, speed and flexibility they need.

Start-ups are there to act quickly and
in a flexible way, creating and burning new
business models or technology innovations.
They act in an iterative way, from sprint to
sprint.? They usually apply the Agile project
methodology (a concept borrowed from the
world of IT) and Lean Startup approach, which
requires frequent and quick business redesign.

Corporate machinery works slowly.
A corporation would never achieve the
current savings and reliability if it was to
act like a startup. By creating an industrial
structure and value chain for his refiner-
ies, John Rockefeller transformed indi-
vidual oil drilling initiatives into a powerful
oil industry.

To bring two worlds together, it is worth
building a ‘glasshouse’ - a separate unit
which would deal with development pro-
cesses in accordance with its own rules.
Supported by experts from the organisation
and relying on the enterprise’s network of
contacts, it may scale a mature innovative
idea, while ensuring the business's stability.

Corporate and startup processes are optimised to fit different parameters

reliability

efficiency effectiveness quality speed

flexibility

Source: In-house analysis

Corporate processes

Startup processes
Accelerator processes

Figure 12. Conceptual differences between corporate, startup and accelerator processes

Accelerator supports innovation scaling

What is an accelerator for?

Early technology
(‘value of the
business today’)

Accelerator manages a part
of the innovation portfolio of the company

Used within Used outside

an enterprise an enterprise

Potential
technologies
(‘value of the
business
tomorrow’)

Source: In-house analysis

START
uP
|
|
|
How an
accelerator works

- Recruits and scouts for startups
« Keeps an eye on the market and trends
to identify opportunities to expand the capacities
of the innovation portfolio
« Helps startups to prototype, test and implement
technical solutions
« Develops the business model of a startup
and supports it in the search for what customers need
« Helps with model scaling and brand building,
III and creates sales network
- Helps to use technical and marketing contacts
«+ May secure financing

Figure 13. Accelerator as a tool to increase startup’s value

2 For more interesting information on how startups work, see the renowned blog by Steve Blank, a Silicon Valley serial entrepreneur, at www.steveblank.com
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| What benefits can an accelerator bring to the enterprise?

Ultimately, a startup must grow. The
observations discussed in FFBK Volume
3 '‘Business and the culture of innovation’
confirm that only big enterprises can start
building value on a large scale?:

‘Innovation is not a goal in itself, but
a means by which companies and other or-
ganisations should achieve their goals. The
goal is thus to maximise the added value by

supplying services and products - for which
there might be or might appear demand - to
the market. From this simple and obvious
sentence many exciting consequences arise.
It is not enough to have the most successful
innovative bid to succeed - it mainly depends
on the place one occupies in a long chain of
value creation. (...) the role of technological
innovation has decreased and we see a rela-
tive increase in the importance of innovation

in the area of marketing, design, business
organisation and logistics.””

‘First mover advantage doesn’t go
to the first company that launches,
it goes to the first company that
scales.’

Reid Hoffman,
co-founder of LinkedIn?’

4

Attracting innovators v
and technology Opening up
developers to opportunities by

create business

between business
and innovators

Source: In-house analysis

building a stable bridge

Higher productivity and flexibility in responding to the changing world are invaluable to companies

Attracting <-----Benefits brought by accelerator to the enterprise- -~~~ > f::'i:tl:rl:;
new talent : change o
v

Release of potential
of corporation's
resources

» Ca

Utilising the knowledge, : Improved utilisation
expertise and sales  of production

network, as well . infrastructure
as position and :
strength of the brand v

Creating new
value streams

ey
v Defining a clear and
Forcing people fast track to acceleration
to change the and commercialisation
way they think of innovative solutions

Figure 14. Benefits brought by innovation accelerator to the enterprise

| What benefits do accelerators bring to startups?

Benefits that enterprises can offer to
startups through accelerators:

Opportunity to work with a ‘living organism’

access to production facilities - oppor-
tunity to run tests

- access to sales network

+ business ambassador, building relations
with customers

Access to the enterprise’s infrastructure

+ laboratories
- technical experts in production and sales

- organisation’s expertise (tests, insights,
installation parameters)

+access to business contacts (to commer-
cialise or start cooperation with comple-
mentary enterprises)

Access to the corporate services, such as:
+ brand building

+ training, coaching, mentoring

- sales growth, trend analysis, strategy

- legal assistance on intellectual prop-

erty (although a conflict of interests
may arise)

% Complete digital archive of Future Fuelled By Knowledge publications by PKN ORLEN, in Polish and English, can be found at www.napedzamyprzyszlosc.pl
% E.Bendyk, Wyzwalanie innowacyjnosci, czyli o potrzebie wyobraZni strategicznej (The challange of innovation - a need for strategic imagination), ‘Future Fuelled By Knowledge’,

Vol. 3, PKN ORLEN, Warsaw, 2011

27 S. Coutu CBE, The Scale-Up Report on UK Economic Growth, London, 2014, www.scaleupreport.org/scaleup-report.pdf
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| Innovation only
makes sense when
it's daring. But
a company is only
as daring as its
employees are

Finally! Having signed the agreement,
Mr Inventive submits his project to the
Analysis Department at the Agricultural
Produce Trading Centre to put it in a broad-
er context. But Mr Inventive's daring idea
‘Ripe Here, Ripe Now!” begins to lose its
innovative edge. Bold initial assumptions
are modified, and finally the notion of ‘in-
novation”has lost its original meaning. At
the Analysis Department, the thinking is
as follows:

1. We know the Polish market best. It's big
enough to absorb 30 of Mr Inventive's

| Future Fuelled by Knowledge

stores, and it's moderately competitive.
There’s no need for probing foreign mar-
kets, let's build an outpost in this country.

2. The Polish market is less competitive,
so we don't need to look for sophisti-
cated technologies.

3. And if so, may the technology be cost-
effective. Let's focus on efficiency!

4. Technologies used in foreign markets will
offer the highest efficiency, and they will
be just fine for Poland. So be it!

The conclusion is: Let's buy a for-
eign technology.

It should not come as a surprise that Mr
Inventive is not happy with that conclusion.

One of the deadliest sins of the plan-
ning process is to leave the decision in the
hands of employees. This will inevitably
lead to reduction of risk, which should be

monitored at a central level. In reducing
the risk, the corporation has inconspicu-
ously moved Mr Inventive's ‘Ripe Here,
Right Now!" idea from a start-up project
designed to market a new business mode/
to an ordinary micro-business established
merely to support the entrepreneur and
his family.

Even if Mr Inventive did not dream of
achieving global success, does he still
stand a chance to create an innovative
project to give a competitive edge to green-
grocer’s stores? He does, but only if the
corporation is more daring.

The classic Polish innovation equals
cost optimisation and small improve-
ments. Those two methods are used most
frequently by company owners and govern-
ing bodies, the main reasons being a low
risk of failure and short implementation
cycle. Further, such projects are evalu-
ated only partially: in a short-term horizon
and from the perspective of the account’s

Foreign markets

WHERE TO ROLL

A cautious approach will take the edge off Mr Inventive's bold idea

Potential of Mr Inventive's idea

OUT THE PROJECT?

Poland

Source: In-house analysis

Moderate

‘Ripe Here, Ripe Now!’ ¥
Proposal of the
Analysis Department

HOW INNOVATIVE?

Breakthrough

Figure 15. Innovative potential chart
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Traditional innovation-related

Source: In-house analysis

efforts of Polish companies R

A Polish company will follow an easier low-risk path
We rarely decide to go for more challenging and risky projects

Make money on the growing value of an innovative start-up?

Make money on licences?

Make money on product sales?

Make money on optimisation of production costs?

fynoiip uonejuawsajdwi Jo (9487

Figure 16. Risk acceptance levels among corporations

bottom line. Cutting the spending on em-
ployee development will drive down current
expenses and has an immediate bearing
on the company’s financial performance.
However, in a longer term it can actually
drive up development expenses due to the
impact of opportunity costs of reduced
spending, which is usually forgotten. As
aresult, it is easier to green-light an opti-
misation project.

Looking for ‘safe’ innovations may be
equally deceptive - it is difficult to dis-
tinguish between innovation and the mere
copy&paste of best practices. This trend
is confirmed by sources such as the KPMG
report, according to which adoption of best
practices is considered by businesses as
a form of innovation.? In turn, when plan-
ning a new R&D project 90% of companies
are looking for potential benefits.?® On the
one hand, it is obvious that we should always
act in our best interest and look at profits.
On the other hand, does this mean that 90%
of companies will nip innovative ideas in the
bud, considering that the potential benefits

of an innovative project are difficult to es-
timate ex ante? If a company decides to
avoid the risk, it closes the door to success
for its innovation activities. Unlike innova-
tions, mere ‘upgrades’ or ‘improvements’
will soon become insufficient for building
a competitive economy.

In order to succeed, we need to change
our approach to risk and responsibility. For
years, we have promoted a corporate culture
based on the foundations of responsibility and
openness, which unlocks the creative poten-
tial of our staff and opens the floodgates for
new initiatives and ideas. Companies in the
construction sector, with a fixed hierarchy
established around management boards and
control structures, often lose innovativeness
somewhere along the way, between various
management levels. The greater the number
of management levels, the greater the distance
between the decision-maker and the decision,
and the greater the responsibility assigned to
the accurate content of presentation slides.
If we are serious about innovation, we should
fight for the right to a second chance - and

theright to fail. And remember - itis anidea
that fails, not a person.

CONCLUSIONS

Establishing a clear dividing line between
modernisation projects and innovations
can help a company shape its future.

Changes in labour law under which em-
ployees are given copyright to their own
innovations, and separation and valuation
of intellectual property, could unlock in-
novative potential.

Reformatting jobs to allow for ‘free think-
ing time' and creating incentives for em-
ployees will enhance the effects of inno-
vative work.

The company already has the tools to re-
ward employees for their entrepreneurial
spirit, for instance in the form of profit
sharing if their innovations are success-
fully marketed.

% KPMG, Dojrzatosc innowacyjna przedsiebiorstw w Polsce (Innovation maturity of Polish companies), Warsaw, 2014, www.kpmg.com
2 KPMG, Dziatalnos¢ badawczo-rozwojowa przedsiebiorstw w Polsce. Perspektywa 2020 (R&D activities of companies in Poland. Perspective 2020), Warsaw, 2013, www.kpmg.com
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| Only 12-18% of Polish companies are active innovators — and they

are usually large-scale enterprises

21.0

Innovation spending in 2014
PLNbn, by sector, data according to the Central Statistics Office
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Highest % share of companies which introduced
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% share of companies which rolled out innovations in 2012-2014
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13.0 process-related innovations \ \ 11.4%
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innovations | | 9.7%
Marketing 7.6%
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The Central Statistics Office determined that the most common
innovations in 2014 in the industrial sector were new organisational
procedures (6.2%), and in the services sector - new methods for
division of work and decision-making powers (7.3%).

Companies which rolled out the highest number of innovations
employed more than 250 employees; 45.6% of all companies in the
industrial sector and 36.3% in the services sector.

Source: In-house analysis based on WSEInfospace, Udziat innowacyjnych firm w przemysle wzrdst, w ustugach spadt - GUS (Share of innovators up in the industry and down in the services
sector, according to the Central Statistics Office), September 30th 2015, www.gpwinfostrefa.pl, viewed May 5th 2016

Figure 17. Innovations in Poland according to the Central Statistics Office
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| If a company decides to avoid the risk, it closes the door to success
for its innovation activities

Given a choice between PLN 2,000 of
cash in hand or a 23% chance of a PLN
10,000 profit, the statistically average per-
son would almost invariably choose cash in
hand.*® We are not risk-takers, and the same
is true for corporations when they make
investment decisions. Rather than taking

a plunge, we expect a ready-made finan-
cial model with carefully calculated ratios
and precisely determined rate of return on
investment in 5to 10 years, before we take
a decision. This is possible for a modernisa-
tion project, but not for an innovative project.
As aresult, small operational upgrades are

often classified as innovations in Poland.
We need to change the line of thinking and
first determine the demand for our innova-
tive product, leaving the calculation of rates
of return aside, at least for the time being.
Financial KPIs are not a priority in the in-
ception phase.

| How to change the corporate culture by rewarding employees for
their entrepreneurial spirit?

To open up a company to a wide array
of innovative ideas, it does make sense
to reward employees for taking initiative
and risks.

Innovative thinking at a company is
supported by:

respecting employees’ copyright to
their own innovative ideas, separating
and determining the value of intellec-

tual property (if employees are not paid
for innovation, and everything they do
becomes the company's property, they
will quickly lose motivation);

+ opening up to employees’ new ideas
for products and production methods,
including organisation of work;

introducing decentralised (transparent)
mechanisms for the selection of ideas

which are to be put into practice, linked
to the employees’ remuneration;

empowering employees at lower levels
in the organisation to make decisions,
to unlock and support entrepreneur-
ial spirit;

paying for ‘free thinking time’ (an equiv-
alent of capital sourcing) and putting in
place related incentives.

| Why do we need the ‘right to a second chance’ in the innovative

corporate culture?

Sixty per cent of start-up founders in
Poland have previous experience in run-
ning their own business.®' They have al-
ready experienced failure and decided to
give it a second try. More predicable busi-
ness structures, especially corporations,
still do not understand that most innovative
businesses fail, so you have to start over
and over again.

If you're not failing, you're not trying
hard enough!

Failure is part and parcel of innovative
business and should be bargained for. In the
case of R&D projects, only 5-10% of patents
have any market value, and only 1% will gen-
erate profits. If we account for failure, we
can take on high-risk projects, which is the
only path that leads to innovation.

Therefore, acceptance of failure as an
element of growth is a crucial ingredient of
innovative culture. The inability to differentiate
between a productive failure and a pointless

failure will nip the innovative spirit of employ-
ees in the bud - after all, who would want to
take up a challenge with a 95% chance of being
punished for it? It is important to determine the
true cause of the failure. Was it the unsuccess-
fulimplementation of a project which was ini-
tially a great idea, or maybe the lack of market
acceptance even though the team have done
agood job? Before he came up with a light bulb,
Thomas Edison had discovered 99 ways how not
to make a light bulb. Innovativeness is the right
to fail, with victories outweighing the failures.

% The obstacles encountered by our minds when facing risk and other phenomena are described by D. Kahneman in Putapki Myslenia. O mysleniu szybkim i wolnym (Thinking.

Fast and slow), Media Rodzina, 2012

3 A Skala, E. Kruczkowska, M. A. Olczak, Polskie Start-upy. Raport 2015 (Polish Start-ups. Report 2015), the Start-up Poland Foundation, Warsaw, 2015
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| Innovation
portfolio: It takes
n-number of trials
to find a successful
project.

A supermarket chain turned its back on
Mr Inventive’s idea saying it's too risky (and
if it proves to be a success, it could result
in market cannibalism). But is this really Mr
Inventive’s problem?

Asingle innovative project has little chance
of success. But low probability of success did
not deter Thomas Edison from building dozens
of light bulb prototypes. The great inventor's
approach well illustrates the practical truth
about innovations: the pursuit of innovation
gives satisfactory results only in a portfolio
of projects. Although a successful innova-
tion achieved as an independent project is
a stroke of luck, the advantage of a portfolio of
projects is that it can be managed. A properly
built portfolio gives a nearly 100% chance of
success. The only question is how long it will
take and at what cost. Let us assume that the
odds of a successful innovative project are
16%, which is like throwing a die. In six cases

| Future Fuelled by Knowledge

out of six, when we want to finance our proj-
ects in the so called first round, we are bound
to incur expenditure on development of the
idea, R&D work and designing prototypes.
Such expenditure is our risk. Only one project
out of six will develop as expected to bring
a profit. If we wish to throw a six, we should
get an entire set of dice. However, contrary to
an intuitive answer, there must be more than
six dice. For a six to be thrown with a prob-
ability of 95% we need as many as 17 dice! If
we think that 17 innovative projects will take
up too much of our management efforts and
we would like to reduce the portfolio to nine
projects, the probability of success will drop
to 80%, with eight projects most likely to come
to nothing. If we believe in the golden rule of
three and muster three projects, our chances
of success will stand at 42%.

This is a management problem, typically
faced by companies with ambitions to develop
their innovative ideas. The point here is that if
we build a portfolio comprising a small number
of innovative projects, we settle for a compro-
mise: we either limit the portfolio’s chance
of success or reduce the risk of the pursued
projects. In practice this means implementa-
tion of incremental activities focused on cost
optimisation. On the other hand, if we embark
on a large portfolio of innovative projects, we

use much more resources. Some of them will
involve direct investments in the projects at
hand; but if there are many projects, they will
require a team of managers and much atten-
tion, resulting in fixed costs. Fixed costs mean
lower flexibility and higher risk.

What adds complexity is that projects
have their critical mass — a revolutionary
solution may (still) be developed in mobile
applications by a team of several people
working on a piece of paper, but in capital
intensive power engineering testing new so-
lutions means heavy expenditure and several
years of work of a large team. And financing
comes in more than just a single round...

CONCLUSIONS

Building a successful portfolio of innova-
tive projects requires:

centralised approach to managing risks
inherent in innovative projects based on
portfolio management, with decision-mak-
ing powers and project execution tasks
delegated to lower management levels,

use of a wide range of organisational
measures to increase the portfolio’s ini-
tial low probability of success.

A portfolio of projects needs to be built

funds

A Expenditure
on preparing soil
for planting pear trees

The outcome of independent innovative projects is uncertain

PEAR ORCHARD - competitive
modernisation project

RIPE HERE, RIGHT NOW!
- Mr Inventive's innovation

Expenditure on further
prototypes of skylights, R&D

Source: In-house analysis

time

Figure 18. Financial curve of a modernisation project and an innovation project
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| How many independent projects does it take for a portfolio to

be successful?

The desired size of a portfolio of projects
may be estimated based on two parameters
- the chance of success of an individual
project specific to a given company and the
industry, and the management's desired level

of certainty about the success of the en-
tire portfolio.

Projects build a well-diversified portfolio
when they are independent. If two or three

projects represent a similar trend, they can-
not be considered independent - and then
the portfolio must be even bigger.

What is the desired level of certainty of the portfolio’s success?

T1ind
chance of success 1in7
of an individual project

T1in10

Source: In-house analysis

50%

70% 90%
5 8
8 15
12 22

Table 1. Probability of success of a portfolio of innovative projects depending on the chance of success of indivi-

dual projects.

| How to increase the effectiveness of a portfolio of innovative projects?

There are a number of ways to increase
the effectiveness of a project portfolio:

- Concentrate innovation management in
a single decision-making centre within
the company - managing the portfolio
risk requires a centralised approach, as
did the selection of projects to the port-
folio. A diversified portfolio (in which the
chances of success of two projects are
independent of each other) is obviously
smaller and less costly than a portfolio
including twin projects.

Adopt a stage-gate procedure. \What
is measured is the success of the entire

portfolio, so if some projects fail, this
does not mean the failure of the portfolio.

- Improve selection of companies to
be included in the portfolio to build
‘mission-oriented portfolios”.

Do not treat outcomes of individual
projects as a measure of success. This
way of thinking is a trap.

Eliminate unpromising projects based
on clear and consistent criteria. Avoid
discretionary extension of project life
and keeping projects going only because
of the expenditure incurred.
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Make company'’s resources available to
innovators (in the form of a network of con-
tacts, access to technical and marketing
specialists, laboratories and sales network)
- 1o shorten the testing stage, to take the
project as close to real life as possible, and
to accelerate the scaling of the project.

Stimulate innovators, e.g. by helping
them in their search for alternative
technology applications and by creating
an environment conducive to exchang-
ing ideas - the objective is not only to
boost innovators’ confidence but also to
increase the likelihood of the innovation
being successfully monetized!



| A cloistered
university and
a passive business
miss a cooperation
channel where the
business would take
the driving seat.

When Mr Inventive contacts a university,
which is the third key party to the innova-
tion process (next to a startup and a cor-
poration), he is told to turn to the project
commercialisation centre. This is where he
meets Tola, who is very glad that Mr Inven-
tive wants to start cooperation in the area
of R&D. Mr Inventive explains that he would
like to open an innovative greengrocery -
‘Ripe Here, Ripe Now!’, and use a modified
method of work with greenhouse skylights
that he has seen elsewhere. Tola knows that
a tranche of grants for skylight research
has been recently allocated and shares the
information with Mr Inventive.

Mr Inventive fills out three forms and is
free to leave. 'It's better than six forms a few
years ago,” he thinks. ‘And I'll get a subsidy!’
he reflects, clearly satisfied.

After two weeks which public institutions
have to process applications, he is invited
to a meeting with faculty members. When
he gets back to the university he meets
Dr. Friendly, from the Department of Roof
Windows.

The best Polish university secures
approximately PLN 380m for its research

| Future Fuelled by Knowledge

and development work - it is a significant
progress compared with the previous de-
cade, though it is still eight time less than
the annual income from research activi-
ties of Harvard University, one of the top
universities in the United States. What is
more, the number of students at Harvard
represent only one-third of the number of
students at the Polish university.*? 25% of
Harvard's income from research activi-
ties is not related to government funding.
Toillustrate the difference it is worth not-
ing that the number of Polish companies
actively involved in research activities is
approximately 3,100, of which 40% also
outsource such activities.® Of those 40%,
one in six companies commissions the Pol-
ish Academy of Sciences and other aca-
demic institutions to perform the research
activities. This gives approximately 200
companies. Government grants will not
be sufficient to close such a large financ-
ing gap in the economy. For example, the
grant for a research consortium operating
as part of the KNOW programme covering
National Scientific Lead Centres is PLN 10m
per year.** Improving cooperation between
universities and businesses is necessary,
because according to the Global Competi-
tiveness Report Poland is ranked 73rd out
of 140 analysed countries, which is unpro-
portionally low compared with GDP-based
rankings.®® As long as economic progress
was driven by simple elimination of inef-
fectiveness and by technology upgrades,
the economy could grow at a robust pace,
irrespective of the amount of R&D spending,
which was redundant in this model. It does
not work like this in an innovative economy.

As this issue has been addressed in
various reports, we would like to present
PKN ORLEN's experience in this respect,

gained in our domestic shale gas projects.
Two problems emerged in their course. First-
ly, the format of cooperation with universi-
ties is not adjusted to the way businesses
operate. Secondly, support programmes
impose artificial requirements, which make
cooperation in the already complex area of
intellectual property even more difficult.

To begin with, universities’ approach
torisk is contrary to how businesses per-
ceive risk. Where companies would like to
put a low price on IP, as they are aware that
roughly 90% of projects fail, universities
would like IP to have a high price to avoid
being accused of mismanagement if a given
project turns out to be a success.*

If such different approaches to risk
are not to become a barrier preventing
cooperation, it is necessary to find a new
form of working together that would keep
research activities attractive to academ-
ic researchers while leaving the initiative
with businesses.

CONCLUSIONS

Cooperation on innovative projects be-
tween universities and businesses may be
improved by:

enhanced mechanisms of cooperation
on innovative projects, with the support
of EU funds;

transferring initiative to innovate to busi-
nesses, at least in specific areas, which
may help change the approach to project
implementation where priority is given
to technology development instead of in-
novation.

% University of Warsaw, Fakty i liczby (Facts and figures), www.uw.edu.pl, viewed May 10th 2016; Harvard University, Fact Book, www.oir.harvard.edu, viewed May 10th 2016
% GUS, Dziatalnos¢ badawcza i rozwojowa w Polsce w 2013 1. (R&D activities in Poland in 2013), Warsaw, 2014
% Ministry of Science and Higher Education, Ruszyf konkurs na Krajowe Naukowe Osrodki Wiodace (National Scientific Lead Centres competition began), September 16th 2013,

www.nauka.gov.pl

% K. Schwab, The Global Competitiveness Report 2075-2016, World Economic Forum, www.weforum.org, Geneva, 2015

% Z. Grajkowski, Bariery rozwoju innowacji w Polsce (Barriers to innovation growth in Poland), GIZA Polish Ventures, Warsaw, 2012, www.gpventures.pl
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| How to adjust innovation and R&D work to the needs of customers?

The case of shale gas
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Source: In-house analysis
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The innovative technology of fracturing was developed in stages - the results of first tests were not so promising
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Figure 19. Evolution of fracturing methods reflecting development of the technology

One of the areas offering room for poten-
tial innovations in Poland is shale gas produc-
tion. It requires solid foundations in the form
of research, which is what we are short of in
our geological conditions.

The shale boom in the United States grew
from the theory of fractures, which works
perfectly in rigid material such as steel and
rock. The technology developed based on that
theory, with the use of appropriate models, is
adjusted to the geological conditions found in
the United States, where it proved successful.
However, it is wrongly believed that, once in-
vented, the shale gas production technology
is final. In fact, it is continuously adjusted to
various specific geological structures.

The theory of fractures does not apply
to soft material, e.g. clay. Thus, it did not
prove effective in the geological formations
found in Poland. The solution to the problem
of Polish shales requires a different theory,
analogous to the theory of fractures. A theo-
retical knowledge how to produce gas from
clay formations will help design machines
for such gas production. Thus, we have a key
research area and an objective for technol-
ogy implementation.

The Blue Gas project in Poland was
designed to provide access to shale gas.
Its failure resulted from resorting only to
Polish sources of knowledge and focus-
ing on technologies which were already
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being developed at the time the research
was commissioned. A natural course of
action was to find common elements be-
tween the research carried out at the time
and the project. The needs of customers
were insufficiently reflected in the research
and, as a result, no appropriate technology
was developed.

In projects such as Blue Gas the innova-
tion initiative should rest with businesses as
it's them who know the customers’ needs.
Even if projects are financed by the state
as the ultimate beneficiary of the mission
to stimulate the economy, entrepreneurs
should point the direction of work as part
of the ‘pull’ system.



| Future Fuelled by Knowledge

| How to protect intellectual property (IP) in projects funded from

external sources?

Cutting the red tape around state aid
has been identified by 70% of businesses
as the basic form of support for their R&D
projects.”’

Companies determined to create in-
novations using EU funding are often re-
quired to apply the rule of competition in
the award of contracts to subcontractors,
which may be a dead end in the case of
R&D projects. Limitations on the outsourc-
ing of all research work reduce the role of
universities in such projects. Moreover, if
subcontracting costs exceed the thresh-
old of EUR 209,000, a relevant notice must
be published in the Official Journal of the
European Union.

Research work may be contracted
through public tenders, but also outside
the procedure. A public tender entails:

+ less control over the selection of a con-
tractor for research work,

publication of sensitive information in-
cluded in the project,

- slower progress of work and more formali-
ties (for instance, a request for proposal
must be published in the Official Journal of
the European Union for a period of 40 days).

Award of contract to a subcontractor
outside the public tender procedure is more

intuitive. However, in that scenario the new
technology will not be at the investor's sole
disposal = benefits must be shared with
the subcontractor (for instance, the right
to develop the technology). In that case,
an investor who decides to take a plunge
and invest in an innovative project will have
no guarantee of exclusive rights to the as-
sets in which he has invested! This applies
especially to the exemption referred to in
Art. 4.3.e of the Public Procurement Law.

Furthermore, in the case of projects
implemented as part of a consortium, the
leader is fully responsible for its implemen-
tation, even though the benefits are shared
by all consortium members.

¥ KPMG, Dziatalnosc badawczo-rozwojowa przedsiebiorstw w Polsce. Perspektywa 2020 (R&D activities of companies in Poland. Perspective 2020), Warsaw, 2013, www.kpmg.com
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| If we decide to hand over the initiative to the business, we reduce
the risk of mistaking a new technology with innovation.

Ignacy tukasiewicz's invention, the
then-innovative kerosene lamp, wouldn’t
have brought any profits if it hadn’t been
for a night-time surgery in Lviv where more
light was needed at the hospital bed. Light-
ing the surgery with oil wouldn't have evolved
into a repetitive business model if it hadn't
been for the available, stable supply of oil as
a fuel - which was possible thanks to the dis-
tillation technology modified by t ukasiewicz.
Technology was a substrate of the invention,
but if there had been no need, the discovery
would have never evolved into innovation.

Invention and innovation are two dif-
ferent notions. Innovation does not need
to include new technologies. A portable
audio cassette player, which undoubtedly
was an innovation, did not include any new
technology. It was developed by marketing

specialists who thought that people would
like the idea of listening to music while on
the move. A PC had a similar story. Some-
body came up with an idea that such func-
tionalities could be of use and assembled
a device which included selected functions
made from generally available components.
As Steve Jobs once said: first you need to
identify innovation, and then build it using
available elements.

Innovation does not need to go hand in
hand with inventions, new technologies or
even R&D, which becomes clear if we look
at the statistics on the number of words
appearing in Google Ngram Viewer pub-
lications.

Entrepreneurship is the horse,
and innovation is the cart. In put-

ting innovation ahead of entrepre-
neurship, our thinking has been
dangerously off. It doesn't matter
how brilliant the innovative idea
is if there’s no one to create a busi-
ness that sells it. (...) Innovation,
discovery, breakthroughs, ideas and
creativity are valuable and neces-
sary — we can't get enough of them.
But they create little to no economic
energy in and of themselves un-
til an almighty customer appears.
The car, the light bulb, flight, the
transistor and the Internet created
little to no economic energy until
each invention was successfully
commercialized - until customers
appeared.®®

Jim Clifton, CEO of Gallup

Example: words innovation, invention, R&D
% of words used
0.0035% +
0.0030% 4
0.0025% -
0.0020% -
0.0015% -
0.0010% A

0.0005% |

0.0000% |

Source: In-house analysis based on Google Ngram Viewer

Only at the turn of 1960s and 1970s did the word ‘innovation’ replace the word ‘invention’ as the key vehicle of development

—— Invention
—— Innovation
R&D

Figure 20. Frequency of occurrence of selected words in published texts

% Gallup, Innovation Has No Value Without Entrepreneurship, January 8th 2016, www.gallup.com, viewed May 9th 2016
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How can we translate
innovation into the added
value chain in Poland?

| Who else, if not the
government and
businesses, will
help to scale up an
innovative project?

Undeterred, Mr Inventive turns to the market.
Venture capitalists declare they would finance
his project only in stage two, when Mr Inven-
tive’s ‘Ripe Here, Ripe Now!’ business reaches
arevenue of PLN 2m, or PLN Tm per store.

Neither did Mr Inventive find any external
agencies such as business accelerators which
would network the young company with food
technology specialists or help create a sales
network to upscale the project faster and thus
reduce project-related risks.

Have you ever wondered why there is
only one Silicon Valley? Do you know that

Silicon Valley was built based on the US Army
and DARPA orders, and the ‘building blocks’
used in today’s consumer electronics were
developed thanks to government funding,
since the business sector failed to identify
their potential and did not expect that such
solutions could even exist?*

Innovations targeted at end consum-
ers are usually a combination of ‘building
blocks’ developed for an entirely different
purpose - for instance, for the army. The
state has a role to play in the development of
technologies which may find a more univer-
sal application in the economy, but it should
not take over the role of entrepreneurs - that
is to reach end consumers with products
developed with those technologies.

The Polish economy has made enor-
mous progress, considering that the links
between the business and scientific com-
munities are rather weak. In the initial phase
of Poland's transformation, those links were

% M. Mazzucato, The entrepreneurial state, Anthem Press, London, 2013
40 Excluding all economies of less than 1 million inhabitants, GDP in USD, not weighted by purchasing power parity. See The World Bank, World Development Indicators,

www.databank.worldbank.org, viewed May 10th 2016
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not even needed. The economy was teeming
with inefficiencies which had to be elimi-
nated, step by step, in order to boost pro-
ductivity. In the meantime, the economy
was thoroughly modernized, based on for-
eign direct investments and acquisition of
state-of-the-art, well-tested solutions. At
that stage, it seemed that Polish science
was of no use for the business - after all,
you could buy any technology, if needed. The
effects of our country’s economic transfor-
mation and modernization are impressive
in terms of the rate of growth of national
and household incomes. Poland ranks 40th
in the world in terms of GDP per capita.*°

However, this exclusive reliance on
advanced foreign technologies has its op-
portunity cost; in our case, it is the absence
of links between science and business, and
a huge gap in R&D. Poland currently ranks
73rd in terms of the scale of collaboration
between business and science. As a result,
we do not have domestic precision industry

(labs) to make single items of unique machin-
ery or equipment that businesses need to
test new technologies. Such an industry will
never develop if nobody orders the products,
and having it in the economic system would
not only guarantee stable and well-paid jobs
but, most importantly, would be one of the
key elements of innovation scaling.

Breakthrough innovations have a long-
term impact, which lasts several decades
and involves challenges such as develop-
ing and maintaining a complete end-to-end
value chain in the country. It is the ultimate
goal, and few countries have actually suc-
ceeded in achieving it. On the other hand, it
should be noted that one may get involved
in the creation of technological progress at
any point. From the perspective of economic
benefits (development of precision industry
which will generate brand new equipment
and permanent well-paid jobs) it is impor-
tant to keep in the country at least those

| Game of Innovation

links of the value chain which lead from the
prototype to commercialisation.

We are all miners, and ORLEN as an up-
stream company is the first to see it. Im-
porting advanced processing technologies
from abroad is becoming more difficult and
expensive, as productivity-enhancing solu-
tions are drawing close to the global tech-
nological limit, and as such are not readily
traded by their owners. Shale gas produc-
tion technology is a good example. You can
buy the equipment (drilling rigs, fracturing
equipment), you can hire experienced drilling
staff, but the know-how is not for sale. In this
case, know-how is soft knowledge on how to
combine different links into one network to
mobilise the rock and extract hydrocarbons.
Moving up to economy as a whole, innova-
tion is a method (model) of its functioning,
which is based on effective coordination of
activities undertaken by various stakehold-
ers (partners), including: individuals (authors,

scientists, researchers, entrepreneurs), uni-
versities, companies at various maturity levels
(from start-ups to corporations), as well as
institutions (public and private). The model
of partnership-based collaboration in innova-
tive projects may be fine-tuned based solely
on market mechanisms. If this is the case,
it may take a long time to build foundations
foran innovative European economy, and ul-
timately it may lead to failure. If we want our
efforts to have meaningful results faster, it
may be worthwhile to find a leader at a gov-
ernmental or parliamentary level (such as
SITRA in Finland).

Such leadership is needed, particularly
in light of the amount of energy spent in
Poland on providing support for young
innovation projects. We also revamp our
universities and make efforts to promote
entrepreneurial ecosystems. Governmental
aid programmes coordinated by the National
Centre for Research and Development end at

TODAY

Breakthrough innovations have a long-term impact, which lasts several decades.
It is more difficult to maintain the ‘ownership’ of their effects,
but the interest in innovation and R&D projects is growing

Genomics
from Watson

Pompeu Fabra and Crick to the
University Silicon Valley complete human
Barcelona time needed genome sequence
important research to build a cluster, and a hope for
findings at a sector Laser future medical
Perovskites a university continuously from research treatments tailored
One-off created from spawning and discovery to to a persons’ unique
innovation scratch innovations practical application genetic code
. ~N N
: 5years : 10 years 20 years 30-40 years >60 years
Source: In-house analysis
Figure 21. Time needed to generate innovation
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the prototype stage, and in a few years’ time
we can expect the opening of the ‘prototype
floodgate’. But who will take up the baton and
buy those prototypes? By default, it should
be the business sector - Polish businesses
with enough money at their disposal to swal-
low the cost of an unsuccessful investment
in further prototype development. And the
odds are against investors. Large Polish
companies are few and far between and
we can expect that they may be interested
in innovative prototypes which will fit within
their strategies, provided that they are well
prepared. This is more likely than the reverse
process, namely developing a strategy for
a risky prototype which does not fit in the
company'’s business or interests. But what
are the odds that several promising pro-
totypes funded with public money will fit
perfectly within the strategies of several
Polish companies?

| Future Fuelled by Knowledge

Polish innovations would stand a better
chance if all stakeholders - from research-
ers and potential prototype developers to
businesses and the government - knew the
long-term priorities of the country’s social
and economic development in advance. Let’s
assume that one of those priorities is related
to a low-emission economy, and is planned to
take several decades. The plan is to use the
country’s coal resources to the benefit of Pol-
ish economy in the least emission-intensive
manner, but without imposing any specific
methods. The government has announced
that priority and earmarked certain funds for
the financing of innovative projects across
all stages: from basic research, through pro-
totype and scaling, to commercialisation.
However, there are two conditions to be met.
First of all, coal must be used somehow; and
secondly, all projects must be implemented in
the Silesian Region. What are the outcomes

of such an approach? A priority will act like
amagnetic field, arranging the efforts made
by formally unrelated stakeholders towards
a set goal. As a result, we stand a better
chance that different links of the value chain
developed at a different time and at a different
stage of completion will ultimately fit together.

The lack of fit between parts of the
value chain manifests itself in the most
fundamental and pressing problem in the
Polish game of innovation — namely the
lack of customers for innovative prototypes
developed by start-ups who would be willing
to take over the riskiest part of the project.
Prototypes are currently developed through
venture capital funds or governmental fund-
ing institutions; and they are both focusing
on financial activity. We believe that inno-
vation is an answer to certain needs, and
stakeholders such as the industry or the

Prototype developer
Mr Inventive

Source: In-house analysis.

Author of a prototype must cross the financial ‘Death Valley’,
but the government and businesses are often unable to support him

Partners in the financial sectors

A
Venture Capital

Government agencies: ARP (Industry Development Agency),

"""" > h NCBR (National Centre for Research and Development)

- they have money, but they are only intermediaries,

without their own appetite for innovations

- the chance for anchoring innovation in the value chain
in Poland is small, especially in the case of VC-funded projects

Missing real sector partners

h Polish company

the state

no tools such as accelerators,
weak organisational culture

no specific innovation needs
identified by the government

« they have their own needs
- the chance for including innovation

in the value chain in Poland becomes bigger

Figure 22. Partnership agreements moving innovation from the prototype level to the scaling stage
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state, which are closer to end users, have
better access to customer needs than inter-
mediaries. However, both the industry and
the state are dysfunctional: the industry has
no tools to take over prototypes for devel-
opment, and the state has not defined its
needs, which means that it does not create
the demand for innovations. The state and
the industry should coordinate their work,
and there is also extra room for the contri-
bution from universities.

There is no prototype market in Poland.
Specifically, there are no entities willing to
take a plunge and invest their capital and
efforts into the riskiest part of a project.

The most telling example are perovskites,
or the methods for producing photovoltaic
cells developed by Olga Malinkiewicz, winner
of PKN ORLEN's 'Poles with Verve' (‘Polacy
z werwg') competition. Polish corporations
asked to provide support for further develop-
ment of that innovative project understood
the need, but were not interested in getting
actively involved. Instead, a foreign partner
came into play.

In Poland, early-stage support for innova-
tions is at a relatively good level. NCBR takes
initial ideas to the working prototype stage
and provides funding for feasibility study,
proof-of-principle, and proof-of-concept
work. Thanks to NCBR's initiatives, such as
the BRIdge Alfa programme, it is increasingly
easier to secure financing for developing
an innovative idea in Poland. The network
of NGOs providing support for fledgling in-
novation projects, such as AIP (Academic
Business Incubators), is also relatively well
developed. True, project outcome is highly
uncertain at the seed stage, but the cost
of taking risk is rather low given the limited
engagement of own capital.

| Game of Innovation

However, the next stage (project devel-
opment) is more difficult, with higher risks
and still no profits in sight, plus a much
higher investment. Due to the asymme-
try of information between the innovator
and the financing party, the greatest chal-
lenge is to secure funding and technical
support. The innovator knows his own idea
very well, but for the financing party he will
always be only one of potential business
partners, offering a project which is difficult
tobenchmark. In the language of start-ups,
this phase has a special name: the Death
Valley. At that point, a potential innovator
must choose a partner with whom to go
ahead with the project.

So who will scale the prototype? First
of all, we should look at large-scale busi-
nesses. Forty-five per cent of innovations in
the industrial sector are rolled out by com-
panies with a headcount of more than 250
employees, because they are driven by com-
mercial considerations. The state will cater
to the basic needs of security on behalf of its
citizens. Inclusion of Polish businesses and
the state in the group of partners should be
our priority if we want to put the focus not
only on the ‘welfare of giraffes’ (that is, innova-
tors), whose ideas will be funded with public
grants, but also on the impact of innovations
on the value chain and jobs in Poland. Global
market launch of the final product brings the
highest profits, but increased efficiency in
the commaodity sector, supported by inno-
vations, can also bring benefits; in the latter
case, gasoline or coal are global products,
and innovations are translated into a global
competitive advantage.

Although stand-alone venture capital
funds are flexible and may offer certain
functional support to commercialize innova-
tive solutions (such as branding or access
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to technical expertise), the key competitive
edge of businesses and the state as innova-
tors lies in their own appetite for innovation
and the possibility to anchor innovative solu-
tions in the country's industry. Necessity is
the mother of innovation - just as in the case
of Ignacy tukasiewicz's invention.

If we don't learn to tap the opportuni-
ties offered by prototypes, ideas gener-
ated in the seed phase with the support
of state aid will be commercialized, but
outside of Poland. There is an anecdote:
a US venture capital that goes to the UK for
shopping to buy prototypes at 55% of their
price in the US, but it can also go to Poland
to buy them at 5% of the price. Do we really
want to finance the growth of more devel-
oped economies?

The second problem, which could be
solved over the next 10-20 years, is the
education of staff competent to perform
innovative work - especially to spawn new
ideas and implement them based on team-
work. The shortage of funding experienced
by Polish innovators is discussed at length
in the first part of our report. However, the
current lack of demand for prototypes in
the real economy hides the truth: namely,
a small number and low quality of innovative
ideas. When it comes to internal generation
of ideas, the experience of Polish companies
(often confirmed at various conferences)
shows that in the recruitment’ phase ideas
tend to be rather run-of-the-mill. When we
close the life cycle of innovative projects
by ensuring that prototypes are taken over
for development, the shortage of ideas will
become fully visible. The number of ideas
will depend on how good Polish graduates
are, because you can't force people to be
creative. Therefore, we need to work at the
grassroots level.
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| Seed financing is becoming more available. NCBR is working on the

| Most venture capital funds are ready and willing to finance the seed
BRIdge Alfa programme

and expansion phases, but definitely less eager to get involved in

The program is designed to test proj-
ects at the proof-of-principle and proof-
of-concept levels. With the minimum 20%
capital involvement, an investor interested
in innovations may establish a PLN 5-20m
innovation vehicle with NCBR.

NCBR's approach is based on modern as-
sumptions:

the concept is based on the American
SBIR project (Small Business Innovation
Research) and its Israeli equivalents,

financing through special purpose vehicles
which collaborate with project initiators.

Adjustments needed? NCBR procedures
stillimpose excessive burden on businesses,

and the scientific side is over-represented
in the decision-making bodies which grant
the financing.

number

54 57
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In Poland, the number of companies using venture capital financing is four times lower than in Finland or the Netherlands

384

226
206

Poland Baltic States

Finland  The Netherlands ~ Sweden

Source: In-house analysis based on EVCA, Yearbook2015, investeurope.eu

765
later stage venture capital
start-up
seed financing
Germany

Figure 23. Number of companies using financial aid
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of increased risk inherent in innovative proj-
ects, but not total uncertainty:

the intermediate high-risk phase.

S HLITEIS Elr2liestl 0 el o by el In Poland, later-stage financial aid prevails

In Germany and the Netherlands, start-ups are supported in the seed phase

% of VC funds allocated to a given financing level

the market of seed-phase ideas is still
too small, which makes it difficult for VC
funds to build their portfolios,*

«~—100 %

) ) later stage venture capital
with few exceptions, even the VC funds

which enjoy the support of the National
Capital Fund have adopted a cautious
approach,

the NewConnect capitalisation is on the sareep
rise, but the number and value of IPOs
does not follow the same trend line; New-
Connect is neither a source of capital Poland Finland  The Netherlands ~ Germany
for start-ups nor the ‘exit market’ for
venture capital funds, which increases
operational risks for the funds.

seed financing

Source: In-house analysis based on EVCA, Yearbook2015, investeurope.eu

Figure 24. Project financing provided by venture capital funds

NewConnect as the alternative market has developed dynamically
number of companies at year end

Decline in the value of IPOs after 2011 limits the role of the
stock exchange as the exit market for venture capital funds
value of IPOs, EURm
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Warsaw Stock Exchange, Raport o rynku NewConnect 2015 rok (Report on the NewConnect market in 2015), GPW, May 2015

Figure 25. NewConnect alternative market
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| Mind the state:
Its development
mission is to
trigger innovations
oriented towards
real public needs

The true objective of innovation is to maxi-
mise henefits for the public. To meet this ob-
jective, the state’s innovation mission must be
developed and must complement its economic
mission. This is a necessary condition for in-
novative projects to produce such benefits as

| Future Fuelled by Knowledge

secure jobs and the anchoring of possibly the
largest part of the added value chain in Poland.

The innovation mission will be best tar-
geted if it answers the needs of the state
as an entity. Therefore, we are referring
to the need for security - energy security,
protection of health, food security, and the
defence capacity of the state. However, we
believe that from the point of view of innova-
tion, these priorities should not take the form
of alist of sectoral policies. Neither should
the state fill in for companies where their
role is to identify the needs of an end user.

The innovation mission should have
a manager. We believe a good solution

would be to create an innovation broker
modelled on the American DARPA - an
agency whose mission is to encourage in-
novation in four areas representing the coun-
try's strategic priorities, which enjoys sub-
stantial autonomy and, as far as possible,
follows a technologically neutral approach.
What we mean is the role of a facilitator or-
ganising a network of partners involved in
specific projects, as well as dynamic alloca-
tion of support and financing of innovative
initiatives. Knowing the way administration
institutions operate and the degree of reluc-
tance to take risk in Poland, we can think of
three or four priorities within which devel-
opment projects with risk profiles typical
of innovative ventures will be implemented.

Share %

Should we seek to catch up with the best or choose our own direction? Which way should Poland go?

R&D&I support for businesses

public R&D '

support in networking 46 %

other (VC support, public
procurement contracts)

Leaders

<«~—100 %

N

30 %

Moderate
innovators

Source: In-house analysis based on R. Veugelers, Mixing And Matching Research and Innovation Policies In EU Countries, Bruegel Working Paper 2015/16, www.bruegel.org

[> The third way

Figure 26. Allocation of budgets to research and innovation support in Europe
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With this upper limit in mind, we have identi-
fied the four areas of security for which the
state would be the most credible partner.
We believe the innovation broker should be
situated somewhere between the objectives
of the Industrial Development Agency (ARP)
and the National Centre for Research and
Development (NCBR), rather than the Indus-
trial Development Agency, the Polish Agency
for Enterprise Development (PARP) and
Poland’s development bank - BGK, which
to date have been responsible for selected
aspects of innovation. It should be noted
that the presence of strong external entities
acting as catalysts in the innovation process
is also a part of the Finnish experience - the
VTT Technical Research Centre of Finland
takes part in about 30 national technologi-
cal programmes and contributes its exper-
tise to some 36% of innovations developed
in that country. It operates in parallel with
a financing institution, TEKES.

For development projects to be suc-
cessful and yield the expected innova-
tion effects, their starting point should
be existing needs rather than a techno-
logical objective. Why? Because ‘picking
dark horses’ in the innovation market is
illusory. Firstly, the benefits of innovation
and knowledge created through an innova-
tion process often materialise in a different
area than planned. Secondly, a technology
that is highly popular now, tomorrow may
reach the ‘trough of disillusionment’, while
the need will continue. If we think about the
need to protect the health of farm animals,
perhaps the best answer would be a modi-
fied fodder and not a drone.

| Game of Innovation

The innovation broker should thus fo-
cus on forming innovation networks and
have a capacity to finance a large number
of relatively small initiatives.

The economic mission is an attempt to
present a possible Polish way to innova-
tion. When thinking about the development
of an innovation system, it would be prudent
to avoid the sin of procuring a system that
is to produce original and unique solutions
by copying it from another economy. While
it is useful to benefit from the experience
of the masters, the more we are tempted
to venture into the sphere of breakthrough
innovations, the bigger the advantages of
having an internally developed system.

[t is good to have an opportunity to learn
from the world's and Europe’s leaders. One
source of practical guidance is Israel, with
its excellent innovation ecosystem whose
strength lies in the cooperation of start-ups
with the financial sector and defence indus-
try. Today Israel calls itself a 'start-up nation’,
and spends 4.25% of its GDP on research
and development. South Korea successfully
involved large companies in the innovation
mechanism and travelled the path from
modernisation to innovation in the sphere
of collaborative partnership of business and
science. Finland has created a great institu-
tional framework for innovation processes,
consisting of governmental agencies. Taking
into account the Polish situation, it would
also be good to identify solutions suited to
the specific nature of our economy, such as
an innovation-oriented procurement policy
in the public sector.
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CONCLUSIONS

We suggest the following measures to
effectively use the potential of the innova-
tion mission of the state:

placing the four areas of security which
can be directly influenced by the state in the
centre of the state’s innovation mission;

- establishing an institution that will act
as an innovation broker and will oversee
the whole innovation process, from the
moment the idea is conceived to the mo-
ment it is incorporated into the national
value chain; any interventions should
be on a selective rather than a system-
atic basis;

ensuring the economic priorities set
for the innovation broker are orient-
ed towards existing needs (security)
rather than specific technologies; in the
case of innovative projects, it would be
risky to follow a mental shortcut where
an objective is defined but the need as
a pre-condition for defining an objec-
tive is eliminated, as this is tantamount
to picking 'dark horses’ (for example,
we consider the development of a full
range of Polish drones provided for in
the ‘Responsible Development Plan’ as
atechnological direction and not a need);

+ equipping the innovation broker with
capabilities to handle a larger number
of smaller projects with a higher risk pro-
file rather than a small number of more
cautious initiatives carrying a lower risk.



| Future Fuelled by Knowledge

| Questions and needs for the development mission — POWER GENERATION

The long-term nature of power gen-  applications with implementation pe- primarily to Poland but can potentially
eration projects implies other require-  riods of two-three years. However, the attract interest from the rest of the world,
ments for the organisational structuring key question is similar: is it possible to that is scalable ones?
of innovation networks than Internet  formulate questions that are relevant

Selected examples

How to reduce
low emissions?

SELECTED QUESTIONS

NEED -

of energy supplies

- How to increase to customers?

energy consumption without
increasing the peak demand?

Capacity gap?

How to store energy?

AREA

* How to guarantee continuity GENERATION

How to
ventilate cities? How to organise

. public transport?

How to optimise driving routes
to reduce exhaust gases
. produced in traffic jams?

Smog How to reduce it?
in Krakow? |-

* Transition to low-emission
economy in accordance
with the UE guidelines

* Krakow: 150 days during

a year with the dust limit

exceeded

* In 2014, only 4% of energy
POWER in Poland came from RES

- How to use
its potential?

" How to produce
gas in Poland?
- How to prepare for

| Selected questions and needs for the development mission - HEALTH

A distinguishing feature of innovation in the
area of health is the necessity to find solutions
that reconcile respect for the physician’s work
conditions with respect for the patient's dignity.

| Game of Innovation

Some examples of areas where security
needs are identified with respect to health, and
potential innovation competitions for an inno-
vation broker are presented in the graph below.

Selected examples

service centres?

SELECTED QUESTIONS

AREA

How to transfer a part of healthcare
services to a remote healthcare
service system using shared

How to shorten hospitalisation times

50 as to increase the number

of patients that can be accommodated?

. X il i 2 .
Process-related innovations? 4 40 e new technologies

Technological innovations? to shorten the time to diagnosis?

How to reconcile the home hospice

. . : model with the more and more

- . professionally active society?

_.-""® The median longevity of Poles
has increased by 12 years

* In Poland, 28 people
die of cancer daily

* The number of hospital beds
in the EU is decreasing

® The OTC drug market grew
7% in 2015 (value: PLN 9.9bn)
* * Patients tend to abuse OTC drugs

© 34% of Poles left for a holiday
in 2014 (2011: 21%)

How to control end-users’

energy requirements? How
to use the megawatt market?

How to reduce the system’s

dependence on the Betchatow
Power Plant?

Source: In-house analysis.

. its abandonment? .
-How to develop RES - How to develop
while protecting a biocomponent-based
Polish interests? P technology for the
’ N . production of synthesis gas?

What to do to ensure that the
energy system delivers energy
even at the time of draught?

- - What are exit strategies
. for Silesia? What are the options

after coal is abandoned?

How to reduce emissions
of noxious substances produced
in coal-based generation?

Figure 27. Challenges for the energy sector
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. ® Theincidence of civilisation diseases . .
such as obesity, addictions
and allergies is on the rise

How to give patients more

- How to increase

Prevention: How to promote

: . autonomy in self-administration
healthy lifestyles to reduce . of drugs?
the incidence of diseases
il ?
in the elderly? How to apply wearable

electronics for health
monitoring during travel?

Source: In-house analysis

Figure 28. Challenges for the healthcare industry

| 43

the accuracy of self-diagnosis?
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| A national broker modelled on DARPA, creating ad-hoc innovation
networks, would be well suited for carrying out the economy’s

‘development mission’

An innovation broker is:

.

Animator of the innovative sphere au-
tonomous from academic institutions.
Focused on innovations likely to become
a vital part of the fabric of Polish econ-
omy throughout their life cycle, from sup-
porting business incubators, to providing
grants for basic, use-driven and applied
research, to lobbying corporations for the
creation of joint thematic accelerators.

Business and scientific organisation
consisting of four working groups,
dedicated to ‘economic missions’ cor-
responding to different security needs:
in energy, health, defence, and food. Ori-
ented toward breaking new ground, rather
than all-encompassing research work in
a field;

Developer of ad-hoc innovation net-
works and moderator (‘broker’) in ac-
ademia-business relations. Networks

would generally be formed on an ad hoc
rather than permanent basis, to work on
a specific project or programme. Perma-
nent networks would require an assump-
tion that innovation will happen between
permanent network participants, with
the risk of missing out on good ideas
out there. The broker’s role would be to
acquire the best ideas regardless of their
source. As for permanent networks, there
is a risk that customers would not be
interested in buying technologies devel-
oped by predefined vendors. Exchange in
such cases would need to be artificially
induced by the broker.

Centre supporting prototype scaling
to address strategic needs of the state
(supporting transformation of prototypes
into industrial projects).

Agency actively managing funds in
pursuit of its ‘development mission’,
instead of being focused on ‘development

of a specific academic institution’. Man-
ager of state funds within no more than
three to four defined, priority areas of
needs traditionally met by the state, going
beyond mere technology. Active portfolio
manager, allocating financial and techni-
cal resources to working groups. Operat-
ing in accordance with the zero-based
budgeting principle. Investing money in
a targeted way rather than in ‘production
of fixed assets’. Provoking the creation of
spin-offs. Cross-checking development
potentials.

Animator of private funds for use-driven
and applied research projects. ‘One-stop
shop’ for businesses, but without exclu-
sivity rights - just one of the players.

Public procurement agent - procuring
innovative technologies or R&D work in
selected areas. In this way, the broker
may act through a parallel mechanism
of 'sucking in"and ‘driving’ innovations.

Given the nature of innovative process, the broker must be prepared to deal with a large number of small-scale projects
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| In creating economic priorities, let's not bet on ‘dark horses’

Betting on a technology may stimu-
late the imagination, but when it comes
to innovation it actually diminishes the
chances of success

Picking out the dark horses may be par-
ticularly deceptive, if you look at Hype Cycles
prepared by Gartner - an IT consulting firm.
In between editions, many technologies dis-
appear from the graphs, as the media buzz
surrounding them turns out to be mostly an

effect of peak expectations.*> Catching up
with the innovators responsible for such
technologies is also unlikely, given their
head start in experience. On the other hand,
the path of innovation from an innovator’s
perspective is forked and often winding, un-
like in ex post analysis, when attention is on
the successful technology. Cassette tapes
may be a good case in point. Sometimes
a technology changes its application - 20
years after the kerosene lamp had been

invented, it seemed that Edison’s light bulb
would put an end to the oil industry, whose
revenues were based on the sales of lamp
oil. But kerosene found a new application,
in internal combustion engines.

By investing in a technology at the peak
of its popularity, we risk significant losses.
Shifting the focus to solutions that bet-
ter meet an existing need, we increase the
chance of getting a valuable product.

selected examples

Internet
of Things

Neurobusiness

The most hyped technologies do not always mean the best business prospects - at least not today

visibility Autonomous
vehicles

Cryptocurrencies

Voice-to-voice
interpreting system

Augmented

Model example:
power station

Model example:
phone apps maker

LARGE-SCALE

SMALL-SCALE CRETE
VISION FAST

SLOW

Source: In-house analysis

Figure 29. Role of large and small-scale projects in innovative practice

bb |

Near-field
communications
(NFC) technology

Voice

QO <2years @ 2-5 years © 5-10 years @ >10 years

Source: In-house analysis based on Gartner.

reality recognition
Gesture
Intelligent control
robots
Brain-robot
interface
Virtual reality
Virtual
Personal
Assistance
Smart Dust
Technology Peak of Trough Slope Plateau
trigger inflated of disillusionment of enlightenment of productivity
expectations
time

Figure 30. Hype cycle

2 For more details, see: Gartner, Hype Cycle 2015, www.gartner.com
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| Autonomous
corporate
development units:
a key enabler
in transferring
prototypes to the
added value chain

Businesses will always be closer to the
customer than even the best of brokers.
To make them more open to innovation, it
would be worthwhile to facilitate the creation
of in-house development units.

Internal innovation development units
represent an attempt to adapt Israeli ex-
perience to Polish conditions. Israel has
strongly supported start-ups, benefiting
from sales of licensed technologies. In Pol-

| Future Fuelled by Knowledge

ish conditions, we can follow suit, but the
economy must develop toward a manufac-
turing model - the country is too large to
turn completely into a knowledge-based
economy within a short time span.

The state can support innovation at
companies by changing the labour law so
that an employee’s intellectual property
rights are also protected. An individual who
can enjoy financial benefits of his or her idea
is more likely to develop it.

CONCLUSIONS

To harness the potential of businesses in
transforming innovative projects into national
components of the value chain, we recommend:

Opening in-house innovation develop-
ment units as a tool to receive prototypes
at strong companies looking to expand
globally from the Polish market;
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Green-lighting innovation risk at state-
owned companies;

Changing the labour law - the right to
an idea created by an employee should
stay with the employee, where as now it
remains with the company. As a result,
employees lack motivation for creative
work, but also - once they reveal their
good ideas - in order to remain innova-
tors they must come up with another
invention, which is much more difficult;

State refinancing of risks associated
with the organisation of one or two
crowdsourcing rounds and implemen-
tation of results (to create a demonstra-
tion effect - ‘do a pilot project, see for
yourself);

Temporarily reducing, as an incentive,
non-salary labour costs for newly cre-
ated R&D positions requiring doctoral de-
grees.

| Game of Innovation

| Support for companies in organising dedicated development units
would increase the chances of delivering innovations that would
meet the economy’s needs

Dedicated support units should catalyse
the flow of innovation from confirmed
prototype to business scaling. If properly
defined, they may help in responding to stra-
tegic trends. They should create innovation
portfolios to achieve results despite the at-
tendant risk, generating mutual benefits for
the organisation and start-ups.

The way in which development units
function, they must be separated from
the organisation. While they are tightly
corsetted by procedures and processes,
they lead projects in line with the practice
of agile management, based on a lim-
ited set of non-financial KPIs. Through
close contact with employees, they pro-

vide start-ups with access to the corpora-
tion's specialised services, bringing about
changes in the organisational culture.
Teaching the practice of portfolio man-
agement, they may be used as the founda-
tion for future development of corporate
venture capital funds.

relevant to the company
on selected examples

the pie size shows business scalability

Innovation is a portfolio of needs, assessed from several angles
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Summary of trends vs revenue streams helps identify areas
in which acceleration creates value
illustrative, for an oil company
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Figure 31. Competence vs innovation matrix for

project portfolio
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| Promotion of use-
driven research
will align science
with the needs of
business and the
state

We should abandon the traditional divi-
sion into basic research, whose purpose
is to create new knowledge, and applied
research, involving the practical appli-
cation of science. Let us add use-driven
research into this classification. This type
of research combines the practical goals of
applied research with the development of
new knowledge, typical of basic research.
Popularisation of use-driven research would
allow scientists not to give up their cogni-
tive aspirations for the sake of profit-driven
development work. Firms would find this
type of research easier to finance and com-
mission as its results are more ready for
application than the results of traditional
basic research.

South Korea is one of the countries
which were successful in gradually bring-
ing together the paths of universities and
business. The shift involved science and
technology - from development work and
applied research to basic research and from

| Future Fuelled by Knowledge

imitating technologies to creating in-house
solutions. The cooperation between univer-
sities and companies was gradually intensi-
fied in the subsequent development stages
of the country.

An example of use-driven research is,
in our view, the development of the theory
of producing natural gas from soft rock
and clay - corresponding to the fracturing
theory based on which the hydraulic frac-
turing technology and shale gas production
were developed.

To reach the development level of Fin-
land, where 63% of R&D spending is financed
by business, the science system needs prod-
ucts that can be commercialised by the pri-
vate sector. Use-driven research is the type
of scientific inquiry which can be acquired
by a firm without resorting to arguments of
social corporate responsibility.

CONCLUSIONS

In order to harness the potential of
universities to push the national econ-
omy towards innovation we recommend
the following:

empowerment of scientists - allowing
technologies developed based on publicly
financed infrastructure to be owned by
scientists as intellectual property which
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can be contributed to a start-up business;
this enhances the attractiveness of use-
driven research as scientists create their
own capital of knowledge that can be
transformed into financial capital with-
out having to give up on their research
goals and interests;

discounts for large corporations to ac-
quire research from scientific centres
suitable for their core business, e.g. from
National Scientific Lead Centres (KNOW),
and also from universities; identifica-
tion of scientific initiatives which will
be undertaken by ARP on request by
a company and financed with its funds,
to replace basic research with applied
research and commercialise the results;

grants for research projects that con-
form to the national innovation mission
and identified security needs;

creating incentives for universities to reach
further into the flow of ideas as part of
Knowledge and Innovation Communities
in Europe (European Institute of Innova-
tion and Technology (EIT) + Wroctawskie
Centrum Badan in Poland);

taking advantage of the opportunity to
transfer knowledge and exchange scien-
tific staff via a contact network between
partner towns (and reaching their scien-
tific centres).

| Game of Innovation

| Does the practical side of scientific research make it
cognitively uninteresting?

Inasmuch as basic research should rely
on scientists’ intuition, aspiration and know!-
edge regarding the directions of research, in
the context of innovation preselecting scien-
tific disciplines is a mistake. Unlike scientific
policy, innovation policy must be as technol-
ogy neutral as possible, and must begin with

the need which should dictate what type of
research will be performed and what technolo-
gies developed. An innovation policy cannot
therefore preselect the scientific disciplines
as part of which new solutions will be created
- what matters is for the solutions to meet
actual needs.

To combine science and business it is
agood idea to promote use-driven research,
i.e. research combining fundamental knowl-
edge and specific goals. An example of use-
driven research are the cognitive efforts of
Louis Pasteur.*®

to put an idea into practice

Is the research effort
made with a view
to laying foundations

YES

We carry out basic and applied research. We will promote use-driven research

Is the research effort conducted with
practical application of the results in mind?

NO YES

Basic research

[2]

Use-driven research

for new knowledge?

NO

Applied research,
development work

Source: In-house study based on National Academy of Sciences, National Academy of Engineering, and Institute of Medicine, Rising Above the Gathering Storm: Energizing and Employing
America for a Brighter Economic Future, The National Academies Press, Washington, 2007

Figure 33. University research matrix

4 cf. National Academy of Sciences, National Academy of Engineering, and Institute of Medicine, Rising Above the Gathering Storm: Energizing and Employing America for a Brighter
Economic Future, The National Academies Press, Washington, 2007
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| We fuel
the future!

You may ask how the story of Mr In-
ventive ends. ‘What do | do?’ Mr Inven-
tive wonders. 'Will | be able to create an
innovative business by myself? Everyone
around already knows what to do, their
thinking is right, and still it is so hard to
make them join forces.” After months of

| Future Fuelled by Knowledge

trials and thinking Mr Inventive begins
to see the weak spots of his prototype
greengrocery ‘Ripe Here, Ripe Now!". Fruit
needs ethylene to ripen quickly and this
requires an expensive installation that
is hard to put in place in small shops.
Moreover, a vegetable’s shelf life is only
a few hours, so it is a much better idea
to centralise ripening facilities. 'If only
I had been told this at the Trading Centre,
the company I tried to work with, | would
have made corrections to my model right

away. The project would be different, but
with a chance of market success. It's so
sad! Innovators like me are plenty and
their energy is sapped by big and small
obstacles’. Mr Inventive will try for the
second and then for the third time - after
all the spirit of entrepreneurship is not so
easy to kill. The question is: Will we join
him on this new journey?

Now we are at the crossroads - what headlines do we want to read in a few years? We will either put the plan into action

or the energy will dwindle
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= ‘Polish universities rank between the three hundredth
and four hundredth place in ranking tables globally’

= ‘Big electronics producers were established by Poles’

= ‘We have had a difficult history’

Source: In-house analysis

= ‘But Polish is the most
difficult language...

= ‘Butitis not so bad after all,
consumer spending is good’

Figure 34. Two possible growth paths
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How long will Polish economy thrive
before a slowdown hits? How much longer
is it before our industries achieve a com-
petitive advantage? Where are we in the
global value chain? What is the cost of a ki-
logram of goods exported from Poland?
Can we buy more time by taking advantage
of fiscal and monetary policies? Does the
economy as a whole have to be innovative
or will creating champions be enough?” Al
these questions were asked during discus-
sions on the Polish economy.

| Game of Innovation

Now it is time to plant trees. Unfortu-
nately, what worked in the past will not pass
the test in the future. Seeing how distant the
horizon is for innovative efforts to bear fruit
we may, but do not have to, falter. After all, our
cultural background predisposes us to accept
delayed gratification. So we get ready for the
future today. What will be the driving force
of our growth after 2020, when we turn from
areceiver of EU funds into a net payer? John
Stuart Mill, British philosopher and economist,
said that human nature is not a machine to be

built after a model, and set to do exactly the
work prescribed for it, but a tree, which requires
to grow and develop itself on all sides, accord-
ing to the tendency of the inward forces which
make it a living thing. According to a Chinese
saying, the best time to plant a tree was 20
years ago. The second best time is now.

Let us make the creative leaven for in-
novative economy right now. In this way we
will be able to take advantage of a unique
opportunity to shape our future.

Innovation Let’s win the game!

CHANGE
FOR INNOVATION

NO CHANGE
FOR INNOVATION

Source: In-house analysis

= Control of economic
growth, ability to
advance in selected
disciplines

= Jobs, also in
non-technology
EIEES

= The feeling that what
we do makes sense

|t is easier
- for some time
we can function
in the old mode,
no need to learn

=The need to change
the way we work

"The industries which
do not see any innovation
prospects for themselves
may feel left out

= Qur role is that of
a peloton rider and
follower - no chance
of being a champion
= Strong industries

subsidise the
weak ones

Figure 35. Consequences of change for innovation
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