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Abstract

Now that the worst of the growing pains have been subdued, cleantech has made a respectable comeback onto the global agenda of firms, investors and eco-
nomic developers alike. One might say it is bigger than ever, with a constantly proliferating range of cleantech companies and business models. In the midst of
the resurgence, Finnish CleanTech has been recognized globally. Recent rankings by the WWF (WWF & Cleantech Group (2014): The Global Cleantech Innova-
tion Index 2014) placed Finland in the top-3 of global leaders in cleantech, along with Israel and the US.

Against this backdrop, this report takes a closer look at the Finnish commercial cleantech space and scrutinizes it in light of select indicators such as degree
of specialization into cleantech, type of industrial activity, generation of value added, financial performance as well as type and volume of intellectual prop-
erty generated.

The results are thought-provoking. Of the many discoveries made in the report, three strike as critical: First, the Finnish cleantech space is dominated by
manufacturing-driven businesses. Second, consumer-oriented technical innovations seem to be rare. And third, the engine of industrial renewal - the layer of
small and medium -sized firms — seems to struggle with financial sustainability.

The ability to shift gears from manufacturing- to service-driven businesses may be compromised if the low financial viability of small and medium -sized
companies turns out to be more than a statistical fluke. These firms have been known to possess the rare capability to mock conventional industry bounda-
ries to develop novel business models and open new markets. Poor commercial performance would indeed be bad news for the long-term development of
the cleantech space in Finland. To solidify these results, uncover the reasons behind them, and identify opportunities going forward, however, more in-depth
inquiries need to be made.

In the gold rush era of digitalization, our findings beg the question whether the seemingly dominant focus on manufacturing, engineering and technology
could become the ball-and-chain to the growth of Finnish cleantech. Digitalization is currently revolutionizing service businesses and providing opportuni-
ties to harness vast consumer markets for rapid, scalable growth — particularly in the area of resource efficiency - via new, often disruptive business models.
In recent years these opportunities have been widely discussed in several contexts including cleanweb, smart cities, internet of things, and consumer
cleantech.

Should the Finnish cleantech industry do what the Finns have always done best and stick to the development of cutting-edge technological solutions? Or
should Finnish companies adopt service-based business models that have allowed other countries (notably the US) to transition to the digital age of clean-
tech?

Given the central role of information technology in cleantech 2.0 businesses, there is a clear opportunity to leverage the innovative capacity of the Finnish ICT
industry to: (a) accelerate the adoption of green solutions, (b) drive economic growth, and (c) render cleantech companies not only profitable, but also attrac-
tive investments.

Key words: Cleantech, cleanweb, industrial renewal, digitalization, statistics, Finnish economy

JEL: L16,012,014, 052

Cleantechin paluu - onko todellisuus edelleenkédan tarua ihmeellisemp

a?

Tiivistelma
Cleantechin kasvukivut ndyttavat seldtetyiltd. Ala on noussut otsikoihin suurempana kuin koskaan. Se kiinnostaa jélleen sekd kansainvalisia yrityksia, sijoittajia
ettd kehitysorganisaatioita. Innostuneiden eturintamassa kulkee my6s yhdeksi edellakavijoista julistautunut Suomi.

Taman raportin tavoitteena on tarkastella julistuksen perusteita; millaisena ndyttaytyy kaupallinen cleantech Suomessa, kun tarkastelun kohteena ovat muun
muassa cleantechin eri sektorit, arvonlisdys, taloudellinen menestys sekd aineettoman pagoma muodostus?

Tulokset haastavat lukijan ja herattelevat tarkastelemaan povattua talouden pelastajaa kriittisesti. Kolme 16yd6sté nostettakoon erityisesti esille: Ensinnd,
suomalaisen cleantechin kivijalka on valmistavassa teollisuudessa. Toiseksi, kuluttajille suunnatut innovaatiot ovat harvassa. Kolmanneksi, teollisuuden uudis-
tumisen ytimen - pienten ja keskisuurten cleantech-yritysten - taloudellinen tilanne on vahintaankin halyttava.

Jos pienten ja keskisuurten yritysten heikko taloudellinen tilanne on enemman kuin tilastollinen harha, saattaa edessa siintavan kehityksen tie olla kuop-
painen. Jos nama talouden ketterimmat liikkujat todella taistelevat kannattavuusongelmien kanssa, pienenee uudistajien ydin; innovatiivisten kehittgjien ja
toimialarajat yrittavien radikaalien joukko. Tall6in suomalaisen cleantech alan pitkajanteinen kestéavyys saattaa aidosti olla vaakalaudalla.

Asia on polttava. Digitalisaatio on mullistamassa palveluita ja tarjoamassa mahdollisuuksia valjastaa myds valtavat kuluttajamarkkinat nopeaan ja skaalau-
tuvaan kasvuun uusien, ja usein disruptiivisten liiketoimintamallien avulla. Cleanweb, dlykkaat kaupungit, teollinen internet, ja kuluttaja-cleantech ovat vain
joitain kasvualueita, joilla palvelumallit tulevat esittdmaéan merkittavaa roolia. Mallien kehittémiseen tarvitaan puolestaan ennakkoluulottomia, rohkeita ja
tietenkin kannattavia kasvuyrityksia.

Samaan aikaan kun digitalisaatio mullistaa palveluita, ndyttda suomalainen cleantech kuitenkin uivan vastavirtaan takertumalla valmistavaan teollisuuteen.
Onko mahdollista, ettd tuotannon ja teknologian korostunut osuus suomalaisesta cleantechistd muodostuu alan kasvun kiviriipaksi?

Yksi palvelupohjaisen cleantechin tukirangoista ovat erilaiset tieto- ja viestintateknologiat. Molemmilla osa-alueilla suomalainen teollisuus- ja palvelutuotan-
to on vahvoilla. Nyt vaaditaan erityisesti uusia liiketoimintamalleja, joilla nédma vahvuudet voidaan valjastaa vihreiden ratkaisujen kehittdmiseen, sijoituksien
houkuttelemiseen ja taloudellisen kasvun kiihdyttamiseen.

Rohkeita uranuurtajia on jo olemassa. Ne eivét kuitenkaan vield tassé vaiheessa yksinadn vérayta talouden tilastomittareita. Aitoa kasvua saadaan aikaiseksi kun
nama kasvavat, digitalisaation aallonharjalla ratsastavat palveluyritykset kytketaan osaksi teollista ekosysteemid. Tarvitaan rohkeutta avata perinteiset arvoket-
jut uudenkaltaisille toimijoille ja toiminnoille. Se parantaisi kuitenkin muutosta ajavien kasvuyritysten kannattavuutta ja mahdollistaisi uusien kasvumarkkinoi-
den valtaamisen talouden perinteisemmille vetureille.

Asiasanat: Cleantech, cleanweb, teollinen uudistuminen, digitalisaatio, tilastot, Suomen kansantalous

JEL: 116,012,014, 052
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1 From policy fad to respectable economic activity

In the past decade, cleantech seems to have graduated from a glorified, policy-driven fad and
the scourge of over-zealous venture capitalists to a perceptible, economic megatrend with con-
siderable industrial and financial momentum.

Only as recently as 2008 did the Economist' proclaim the “downturn of clean technology”
under the “gathering clouds” of the global economic slowdown. Today, Chrysalix EVC? one
of the longest standing venture capital firms in the cleantech space, estimates that the total
addressable market in cleantech will grow to a size anywhere between three and four trillion
USD by 2020; an eight-fold increase since 2005. In 2013, global investments into green en-
ergy alone exceeded $200Bn, a figure that is expected to triple until 2030°. To put the num-
bers into perspective, current investments into fossil-fuel-based power generation top out at
$270Bn.

The market performance of select vanguard names in cleantech provides further support for
the sector’s long-awaited success story that many are still rather cautious to buy into. Accord-
ing to CapitallQ and Bloomberg, the present-market-capitalization-over-IPO-value multipli-
ers of companies such as Cree, Tesla and Solar City are on par with those of ebay, Google,
Linkedin and Facebook. Certainly, one cannot ignore the growing body of economic and fi-
nancial evidence speaking in favor of Case Cleantech. Nonetheless, the agnostic will still want
to know what is driving this surge in cleantech. What are the incentives? Where are the growth
opportunities? How have business models shifted? Why is cleantech back on the agenda?

1.1 Threats are effective drivers for the greening of economies

As an incentive, the stick is often mightier than the carrot, they say. In the context of cleantech,
the stick comes in the form of increasing resource scarcity and global warming (WEF, 2014%
PWC, 2014°; KPMG, 2014°). Already, decision makers in business and politics alike are start-
ing to feel the pain brought on by the foreseeable negative impacts of environmental and so-
cial sustainability trends, if neglected:

1. Rapid growth in the planet’s population and the gentrification of developing econo-
mies exacerbates the competition for resources as pressures to increase the production
of food, energy and minerals rise. According to the UN, the demand for food will in-
crease by 30 percent until 2030; and by a staggering 50 percent until 2050. In parallel,
crop yield in agriculture grows at an ever slowing rate of only 1 percent annually. Four
decades ago the rate still was twice as high. With demand outpacing production, prices
are bound to soar and weaken the purchasing power of consumers.

1 The Economist (2010).

2 Walvan Lierop (2014).

3 Bloomberg New Energy Finance.
4 WEF (2014).

> PWC(2014).

¢ KPMG (2014).
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2. In the wakes of Fukushima’s nuclear tragedy and Ukraine’s political conflict, businesses
and governments are redirecting emphasis on energy security. Strategies in the energy
space focus on diversifying risk by increasing the number of producers and suppliers as
well as by accelerating the integration of renewables in the energy mix. The uncertain-
ties in this space are reflected in increasing energy prices that, depending on the sector,
already make out 5-20 percent of businesses’ total costs.

3. According to the newest findings by the International Energy Agency (IEA), the cost
impact of global warming will exceed 3.2 percent of global GDP by 2030, if attempts at
curbing emissions-related increases in the global temperature should fail. Current esti-
mates value present costs at $1200Bn (DARA, 20107). To de-risk potential consequenc-
es of climate change on society and the economy, governments are setting in place regu-
latory measures that drive sustainable production and consumption. These regulations
set new strategic and operative boundaries for businesses, challenge incumbent busi-
ness models, and provide ample opportunities for new, innovative businesses and in-
cumbents that seek to renew their business practices. Even behemoths such as Exxon-
mobile, Microsoft and General Electric already forge strategies that are compatible with
business environments subject to carbon tax - like regulatory innovations (New York
Times, 2013%).

4. Regulatory schemes - the governmental armory of sticks — are complemented by more
direct measures such as the withdrawal of current subsidies. The International Institute
for Sustainable Development (IISD) estimates that governments around the world sub-
sidize the production and use of fossil fuels with a compound $600Bn annually. About
$100Bn thereof are said to go to the oil producers directly. As outlined by the Glob-
al Subsidies Initiative in 2010° decision makers at the G-20 Pittsburgh Summit pro-
claimed that “inefficient fossil-fuel subsidies encourage wasteful consumption, distort
markets, impede investment in clean energy sources and undermine efforts to deal with
climate change” The Summit’s yield was a joint decision to phase out inefficient fossil-
fuel subsidies that encourage dissipative consumption. When and how a phase-out will
hit producers, investors, industry, business and other central stakeholders such as con-
sumers is not known, but the impact will be felt widely with great certainty.

5. In many countries, governments and NGOs take on more aggressive roles in the promo-
tion of cleantech related sectors. In Finland, for instance, the Ministry for Employment
and the Economy has launched a “Government Strategy to Promote Cleantech Business
in Finland”'’. By 2020 the strategy aims (i) to raise the compound turnover of Finn-
ish cleantech companies to €50Bn, of which exports would account for over 75%, (ii)
to double the Finnish cleantech home market to about €20Bn, (iii) to raise the number
of cleantech companies from 2000 to about 3000, and (iv) to create at least 40,000 jobs
in clean technology in Finland. To name a few action points of the strategy, the “Minis-
try of Finance is to annually provide €30M in investment subsidies for cleantech dem-
onstration and reference projects, which are to catalyze €150M in investments into Fin-

DARA Group and Climate Vulnerability Monitor (2010)
New York Times (2013)

GSI(2010)

TEM (2014)
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land” Prize money for companies winning in international cleantech -related business
plan competitions is set to €1M. Furthermore, the “Ministry for Foreign Affairs is to
name shared cleantech envoys to more than 100 countries by 2015 In the NGO space,
the Global Cleantech Cluster Association (GCCA), a meta-cluster with the vision “to
drive sustainable regional economic development on a global scale”, has grown in only
four years of its existence to encompass 50 clusters from across the world, representing
10,000 cleantech companies. The GCCA is collaborating with the P80 Group Founda-
tion and Club de Madrid to support the Global Technology Deployment Initiative.

6. In parallel with the corporations and governments, the financial markets are bracing for
the impact that regulations and changes in consumption will have on the valuation of
companies that produce and refine fossil fuels (Carbon Tracker Initiative, 2011'"). The
rise of ESG (Environmental-Social-Governance) -indexed funds, impact investing, and
responsible investing reflect growing concerns about a shift in the valuation of business
models and practices. Pension funds that are by far the largest investors in fossils-based
businesses are especially exposed to carbon risk, because of the annual dividends paid
out by oil and gas companies. The question is when do pension funds start reposition-
ing their vast resources towards a green (or better, carbon-free) economy? And where
are those funds to be placed? A recent Environmental Finance workshop in London in-
dicated that part of the problem is the dearth of green assets for allocation. The chal-
lenge is, pension funds do not like thematic investments. To them themes are policy-
driven fads subject to political volatility'*.

In summary, commitment to and opportunities in cleantech seem to finally materialize in tan-
gible form. Hype is being replaced by a growing concern about the sustainability of not only
the environment but that of societies. Food, housing and transportation costs are on the rise as
resource scarcity is becoming more imminent in a world with a fast growing population but fi-
nite assets. Fortunately, driven by this concern, governments, businesses and consumers alike
seem to share a common view of the necessity to green the world’s economies.

That being said, governments can do only so much. While setting the incentives, they do not
produce the solutions. Consumers, on the other hand, are many times told by businesses what
they need and what options they can choose from. Hence, companies play a crucial role. The
question then is how well is the corporate space positioned to take advantage of cleantech and
drive change? What is the state of cleantech as a business today? How do cleantech companies
need to restructure their business models to enable scale of adoption and profitability?

1.2 What is cleantech?

To provide some empirical answers to the questions, this report takes a close-up look at the
commercial cleantech space in Finland. The picture is drawn using numeric, categorized dis-
tributions of central economic indicators such as turnover, number of employees, profit mar-
gin, and return on investments.

" Carbon Tracker Initiative (2011)
2 The Atlantic (2013)
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Before diving into the numbers, however, we should first agree on what it is the numbers are
depicting. Given the strong sentiments different stakeholder groups have developed towards
cleantech in the past two decades, one is inclined to think that by now it is a well-defined,
manifest concept.

The truth is somewhat disappointing. Anyone randomly searching for a definition among lit-
erature or on-line sources soon finds that it is everything but well-defined. Existing defini-
tions are extremely vague and ambiguous. They are either too narrow or describe technolog-
ical, industrial and strategic spaces so vast they lose all functionality as a definition. It is a
researcher’s nightmare: one cannot measure what one cannot define. For the reader’s conveni-
ence and to provide her with the possibility to assess the gravity of the issue independently, a
small sample of existing definitions for cleantech is given below:

“Clean technology (cleantech) is the installation or a part of an installation that has been adapted in or-
der to generate less or no pollution. In clean as opposed to end-of-pipe technology, the environmental
equipment is integrated into the production process.” - OECD/UN",

“Cleantech refers to products, services and processes, which promote the sustainable use of natural re-
sources while reducing emissions. Cleantech is not an industrial sector of its own but the markets for the
products and services are found in all industrial sectors, especially from technology, energy and construc-
tion sectors.” — Ministry for Employment and the Economy, Finland.

“In brief, Cleantech refers to technology, products and services which generate superior commercial ben-
efits to customers while addressing significant environmental concerns such as global warming, sustain-
ability of natural resources and energy security.” - ecoConnect, UK.

“A broad base of processes, practices and tools, in any industry that supports a sustainable business ap-
proach, including but not limited to: pollution control, resource reduction and management, end of life
strategy, waste reduction, energy efficiency, carbon mitigation and profitability” - Clean Technology
Trade Alliance.

“Cleantech, also referred to as clean technology, and often used interchangeably with the term greentech,
has emerged as an umbrella term encompassing the investment asset class, technology, and business sec-
tors which include clean energy, environmental, and sustainable or green, products and services.” - Neal
Dikeman, Jane Capital Partners LLC.

“A shortened form of “clean technologies”, a term used to describe an investment philosophy used by in-
vestors seeking to profit from environmentally friendly companies. Cleantech firms seek to increase per-
formance, productivity and efficiency by minimizing negative effects on the environment.” - Investope-
dia.

“Cleantech is any product or service that improves operational performance, productivity, or efficiency
while reducing costs, inputs, energy consumption, waste, or environmental pollution. Its origin is the in-
creased consumer, regulatory, and industry interest in clean forms of energy generation - specifically, per-
haps, the rise in awareness of global warming, climate change, and the impact on the natural environment
from the burning of fossil fuels.” - Wikipedia.

Despite their ambiguity, the above definitions converge on a number of issues: First, cleantech
is not an industry in its own right. It is technologies, products, services, processes, practic-
es and investment classes that promote the sustainable development and greening of incum-

3 UN(1997)
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bent and emerging industries as well as societies. Second, through efficiency gains or entirely
novel alternatives it reduces the unsustainable exploitation of natural and societal resources in
industry, business and consumption. Third, it provides industries, businesses and consumers
with superior value propositions when compared to conventional solutions.

So far so good. The definitions do not contradict each other and provide three loose criteria
that cleantech should match to be recognized as such. Again, one might be inclined to think
that, in the absence of more definite parameters, one would at least be able to spot a cleantech
company on sight. After all, we know that entire US Supreme Court cases have been decided
based on the famous “I know it when I see it”-heuristic'*. Before succumbing to the lures of
false self-confidence, however, let us first review a few real-world examples.

Example 1: Renewable energy generation. The use of fossil fuels for energy production and
transportation has been viewed as the number one driver of global warming and climate
change. If using wind, solar, wave or hydro power helps to curtail the threats and costs of nat-
ural disasters, food shortage, disease, environmental degradation, loss of property and social
turmoil then the average person will agree that renewable power generation indeed meets the
above criteria of cleantech. And so agrees the researcher. Other equally unchallenging exam-
ples can be found in the areas of waste water treatment, electric vehicles, recycling of materi-
als and many others. This was somewhat trivial.

Example 2: Resource sharing services. Here the problem becomes more complex already.
Take a car sharing service provider such as Zipcar or car-pooling service companies the likes
of kyyti.net. Sharing the right to use a vehicle or offering redundant seat space to travelers
headed towards the same destination can very well be argued to fulfill the three criteria:

(i) the activity is clearly not a traditional industry of its own, but a service that provides
information for the coordination of the efficient exploitation of existing, redundant
assets and is built on top of existing industrial infrastructure such as telecom and IT
networks, cars, etc.,

(ii) it generates both natural and societal resource efficiencies as it substitutes for new car
manufacturing and related resource consumption up the value chain, decreases traf-
fic congestions and pollution, and reduces overall fossil fuel consumption, and

(iii) it provides new value added to users in the form of (a) foregone insurance, parking
and maintenance payments, (b) access to a car for low-income or low-use individuals
who could not otherwise afford it, and (c) the convenience of on-demand transporta-
tion without the burdens of ownership such as the daily search for a parking, which
has been argued to make up a forth of the total time spent in a car in metropolitan ar-
eas.

Apparently, calling car sharing services cleantech seems not to be too farfetched. But then
again, transportation and its connection to cleantech are still fairly easy to grasp for most of
us; the links between their use and its detrimental impacts to the environment and (personal)
economy are very direct.

4 Gewirtz (1996)
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What about more indirect links, then? Who, for instance, would say that Airbnb is a cleantech
company; a company that defies the hotel business by facilitating the temporary renting of pri-
vate homes on-line? We could run the company through the three criteria and show with ease
that both the environment and users gain from the use of the service. For example, according
to Pure Energy Partners, a room booked via Airbnb boasts a 66% reduction in carbon emis-
sions per night over a hotel room'. Many would still argue that “clean” is just a serendipitous
by-product that the providers of the service have skillfully harnessed for marketing purposes.

Example 3: Data analytics services. Let us go even further and claim that Google is a clean-
tech company. Before dismissing the notion as ridiculous consider the following: In many
cleantech sectors, especially those that are considered “smart” (e.g., smart grid, smart mobil-
ity, smart cities), the entire business model and technology is built on and around increasing-
ly growing masses of user data. In smart grid, for instance, power utilities want to anticipate
peaks in electricity consumption well in advance to avoid the very unprofitable use of emer-
gency generation capacity. A growing installed base of smart meters in homes and industri-
al facilities enables utilities to tap into the power consumption patterns of their customers in
real time. The hook is that utilities are not very efficient at interpreting Big Data. Patterns are
challenging to identify if you do not know how and what to look for.

Enter data analytics companies. Specialized analytics companies such as Enernoc can provide
utilities and other industries with pre-digested, customized data analyses that turn dumb and
messy masses of data into smart action points. Specialized companies are in no way the only
ones hungry for a sizable chunk of these fairly virgin, fast growing analytics markets. Google
is one of the most aggressive contestants in the field. So is Amazon. If former search engines
and on-line retail outlets are soon-to-be core players in cleantech, where do you draw the line?
Enter the cleanweb opportunity: The emergence of new kinds of companies that take advan-
tage of advancements in information technology.

1.3 The Finnish cleantech industry — A de facto definition

The difficulties to provide an explicit definition for cleantech are inherent in its own cross-
industrial and cross-technological nature that transcends existing demarcations of tradition-
al industries and technologies. In the case of dedicated pure-players, the task is easier but the
more diverse and numerous a company’s portfolio of business lines is, the harder it is to iden-
tify it as a representative of the cleantech space.

To add to the difficulty, dedicated and specialized cleantech companies - designated “pure
players” in this report - lean heavily on an entire ecosystem of stakeholders that would not ex-
plicitly identify themselves as cleantech organizations. Google, as a big data generalist, would
probably not admit to being a cleantech company; nor would a sub-component producer for
smart meters do so. And yet, they are indispensable players in the cleantech ecosystem due to
their central roles in the value chains of pure players.

We concede that an airtight definition eliminating all room for interpretation is next to unat-
tainable. Hence, the issue of definition has been addressed in this report by reverting to a de

> Bunting (2014).
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facto approach: We merged lists of Finnish cleantech companies compiled for internal devel-
opment purposes and in use by central governmental and non-governmental economic devel-
opment organizations such as Cleantech Finland, Confederation of Finnish Industries, Min-
istry for Employment and the Economy, the Finnish Funding Agency for Innovation, Centre
for Environment and Energy, and Lahti Region Development. While not necessarily a highly
academic solution, it is an empirical, practice-proven approximation of the Finnish corporate
cleantech space as established by some of the most influential economic development organ-
izations in the country. In the remainder of the report, we refer to the list of companies and
the pool of their respective data points collected from a number of public and private data-
bases as ‘the data.

2 Finnish cleantech in numbers
2.1 On data and their categorization

The original, unedited data consist of financial and other descriptive information on more
than 1800 Finnish companies active in the cleantech space. After the elimination of recently
deactivated ones, the remaining 1600 companies were manually examined by the authors to
be then (i) categorized into thematic cleantech sectors such as smart grid, recycling and waste
management, or biofuels and biochemicals, and (ii) classified according to their degree of spe-
cialization to cleantech - or their cleantech intensity, as it is referred to in the remainder of the
report (see Box 2.1).

One of the key objectives of the report is to highlight those features of the cleantech space that
sets it apart from other industrial spaces. To drive the objective, the intensity measure was ap-
plied to the data as a filter: companies that operate on the fringes of the dedicated cleantech
space in a supporting role to the cleantech ecosystem - i.e. obtained intensity scores of 1 or 2 -
were excluded from the analyses. The exclusion resulted in a final dataset of 762 companies
representing 21 different thematic sectors. For simplicity’s sake, these companies are referred
to as cleantech companies in the remainder of the report.

Box 2.1 Cleantech intensity

To bring companies with a strong focus on cleantech into the spotlight, all companies in the data
were classified according to their cleantech intensity. The classification was based on publicly avail-
able information, mostly companies’ websites.

The Cleantech intensity scale:

1 = Peripheral role in the cleantech ecosystem

2 = Support role in the cleantech ecosystem

3 = Potential dedicated activity in cleantech

4 = Clear dedicated activity, but not core business
5 = Dedicated pure player in cleantech
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Box 2.2 Company examples for different cleantech intensities

Example 1

Case: A gardening store that sells new fertilizers for home-farmers, developed from the
leftovers of the food industry.

Intensity: 1

Argument: Selling a cleantech product does not make the retailer a cleantech company. It has a
supporting role in the ecosystem, however.

Example 2

Case: A developer of embedded software, hardware and device solutions for wireless
products and services in different industries.

Intensity: 3

Argument: While the company’s main markets are conventional industries such as automotive and

telecommunication, its expertise in wireless solutions has great potential in the indus-
trial internet space that drives many cleantech sectors such as smart grid or e-mobility.

Example 3

Case: A company that designs, develops and manufactures automated material handling
systems. Consumers dispose of recyclable waste such as empty beverage tins, empty
batteries and broken light bulbs at these machines.

Intensity: 5

Argument: The company is an active driver in the recycling sector, the sole objective of which is
to reduce waste in the environment. It manufactures and develops essential solutions to
the glass, aluminum and plastic recycling system. It has no other lines of business; it is a
pure player.

Figure 1 breaks down the original, unedited and unfiltered data by the cleantech intensity of
companies. Almost a third of the company population failed to provide tangible evidence of
specialized cleantech activity, and another 20 percent sent only weak or ambiguous signals
thereof. As said, the important supporting role of infrastructure construction companies, tech-
nology- and business consultancies, financiers, generic component manufacturers, retailers and
other stakeholders with very low intensity scores must be acknowledged from an ecosystem-
wide perspective, but were discarded from further analyses in this report. The remaining 48
percent of the company population split fairly evenly across intensity values 3 to 5. Pure play-
ers, obtaining an intensity value of 5, accounted for 13 percent of the population.
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Figure 1 Share of companies by cleantech intensity
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2.2 Industry classification - Manufacturing companies dominate Finnish cleantech

As said, the cleantech space intrinsically defies any single industrial or technological defini-
tion. One constructive approach to bring structure to the depiction of the space is to break it
down by conventional industry classifications such as the European industrial activity classifi-
cation (NACE) used by European statistics authorities.

As Figure 2 reveals, the Finnish cleantech space does not mirror the structure of the Finnish
economy as a whole; it is a lot more manufacturing-centric. According to the data, more than
a third of all cleantech companies in Finland operate in the manufacturing sector. The equiv-
alent figure for the general economy is a mere seven percent. The importance of manufactur-
ing in the cleantech space is even more dramatic when looking at the breakdown by turnover
or number of employees. Over 60 percent of the turnover generated in the cleantech sector is
generated in manufacturing. Similarly, more than half of the jobs in the cleantech space are of-
fered by companies active in the manufacturing sector.

The dominance of manufacturing in the cleantech space can be the result of several comple-
mentary issues:

1. The Finnish cleantech space simply is manufacturing driven. A focus on the develop-
ment of physical technology rather than software and services can result in the relative
dominance of engineering companies in the population.

2. Cleantech in Finland is largely understood and defined as an engineering-related activ-
ity. Hence, the dominance of manufacturing in the population is a function of a rather
narrow definition of cleantech itself (see the definition put forth by the OECD, for in-
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stance). A manufacturing-based approach to the definition is understandable from the
economic developers’ perspective, given their focus on job creation.

3. The data only encompass companies with high cleantech intensity scores. By nature,
software developers and service providers are more frequently generalists than manu-
facturing companies and, therefore, might have obtained lower intensity scores. Hence,
a relatively large share of non-manufacturing companies may have been excluded from
the data.

4. On average, manufacturing companies are larger than companies in other sectors.
Therefore, the importance of the manufacturing sector tends to be over-emphasized
when looking at the data by volume-based indices such as turnover and number of em-
ployees.

Moving on to other sectors, the share of companies in the sector pursuing professional, scien-
tific and technical activities — e.g. legal and accounting activities, scientific research and devel-
opment, technical testing and analysis, engineering activities or advertising and market research
- is equally higher in the cleantech space (27%) than in the overall economy (11%). Turnover
and employment -based comparisons yield less drastic differences as the average size of clean-
tech companies active in this sector is relatively small.

The commerce as well as information and communication sectors obtain shares comparable to

the Finnish industry in general, while the agriculture and forestry as well as construction sec-
tors seem to be clearly underrepresented in the cleantech space.

Figure2  Breakdown of data by NACE industry classification
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2.3 Size - Finnish cleantech companies are comparatively large

The population of Finnish cleantech companies - as specified in this report - employs a total
of 83,360 individuals. As Figure 3 shows, the majority of Finnish cleantech companies, nearly
70 %, are either micro enterprises or small and medium -sized enterprises (SMEs), employing
less than 250 employees. Constituting more than a third of the population, micro enterprises
that employ less than 10 individuals are particularly frequent. SMEs comprise 30% of the com-
panies, while large enterprises that employ more than 250 individuals make up another 20%.
Companies designated giants occupy a separate category. The reasoning behind this somewhat
unconventional classification is a very practical one: a giant, employing more than 1000 indi-
viduals and generating annual revenue in excess of 1 billion euros, can significantly distort the
descriptive statistics in a small population - especially when subsections of the data are to be
examined. For instance, out of the 13 000 patents held by the cleantech companies, more than
9 700 are owned by Nokia. For this reason, the giants were treated as a separate sample and ex-
cluded from the reports analyses and averages presented hereafter.

We identified six giants in the data, all of which operate in the manufacturing sector: Wartsila
Oyj, Neste Oil Oyj, Nokia Oyj, UPM-Kymmene Oyj, Stora Enso Oyj and non-listed ABB Oy.
These six companies account for roughly 80 % of the turnover of all cleantech companies in
the manufacturing sector and more than 65 % of the entire Finnish cleantech space.

Interestingly, the proportion of large and giant companies is notably larger in the cleantech

space than in the Finnish industry as a whole. In 2012 Finland’s total company population
mainly consisted of micro -sized companies: more than 90 % of the population were micro en-

Figure3  Cleantech company population by size
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terprises, of which more than 60 % employed only one person'®. These one-person companies
often operate in the services sector, such as education, personnel services, as well as beauty-, so-
cial- and healthcare services. Comparatively, the 35 % of cleantech companies that employed
less than 10 individuals seems a rather small share.

2.4 Ownership — Foreign-owned firms make more money

The Finnish cleantech sector consists mainly of privately owned, domestic companies: Rough-
ly 83 % of the cleantech companies are private and in domestic ownership. Finnish municipal-
ities own three percent and the government one percent of the companies. 12% are in foreign
ownership.

To add depth to the examination, we can break down the revenue volumes by ownership type,
for instance, and ask how domestic companies fare in comparison to their foreign-owned
counterparts. Figure 4 reveals interesting results: On average, a foreign-owned company seems
to generate higher revenues than a private, domestically owned cleantech company. This is true
for both un-weighted and weighted results".

There are multiple factors that can play into the finding, ranging from a stronger market posi-
tion and superior business models to more direct access to global markets through the foreign
parent organizations’” established channels. Regrettably, the data do not provide enough evi-
dence to validate these reasons empirically. One explanation that can be grounded in the data,
however, is size differential. The average size of foreign-owned companies is significantly larger
(284 employees) than that of private domestic companies (95 employees). Government-owned
companies are the largest. They employ 493 individuals on average.

Figure4  Average turnover by ownership type (giants excluded)
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7 To correct the presented averages for distorting size effects of a very uneven size distribution of companies, the results have been
weighted based on each company’s number of employees.
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2.5 Thematic sectors — Renewable energy, water treatment, and
biofuels largest in Finland

Traditional industry classifications do not disclose information on a company’s activities in
the cleantech space, as they are agnostic to most technology-based paradigms such as biotech-
nology, nanotechnology or clean technology. To make things even more difficult, cleantech to-
day permeates through most of the conventional industry sectors, a phenomenon which ren-
ders the respective conventional classifications an even poorer indicator.

To exemplify, ask yourself how, for instance, telecommunications providers or local power util-
ities play the cleantech-game? Their conventional industry classifications - telecommunica-
tions and electricity supply, respectively - do not give away much, if anything, on their specif-
ic cleantech activities. A telco operator might play an important role in a regional smart grid
network or provide the telecommunications infrastructure for a city’s e-mobility platform. Sim-
ilarly, a power utility might focus on renewable energy sources or apply cutting-edge demand-
response technology in its generation control to stay ahead in the race towards sustainability.

To shed light behind the veil of conventional industry classifications, the cleantech compa-
nies were manually examined and classified into thematic cleantech sectors, such as wastewater
treatment, advanced materials, biofuels, recycling systems and solar power generation. The clas-
sification yielded 34 different cleantech sectors or sub-domains.

Figure5 Distribution of companies by cleantech sectors
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The results presented in Figure 5 show that the sectors water and wastewater treatment (11%),
biofuels and bio-chemicals (10%), energy efficiency (9%), as well as recycling and waste treat-
ment (9%) are the most abundant in Finland."® It is important to highlight that renewable en-
ergy generation - combining solar, wind, biomass, hydro and geothermal power generation -
would account for 12% of the cleantech companies and therefore represent the largest single
cleantech sector. To avoid compromising the level of detail in this report, however, we keep the
sectors separate. The sector Other cleantech includes sectors such as mining, hydro and marine
power, fuel cells and hydrogen, metals, electronics and environmental services. The complete list
of sectors and the respective company frequencies is available in Table A1 in the Appendix 1.

2.6 Value added — Smart grid, biofuels and energy efficiency sectors contribute most
to the economy

To gauge the real impact that industrial activities have on a country’s economy one has to look
beyond mere company frequencies. The foremost indicator economists pay attention to is the
value added. “The value added measures the total value added produced by the various fac-
tors of production in an establishment’s [here the companies’] actual operating activities.”*
In more operational terms, the value added is calculated as the sum of labor costs, deprecia-
tion and amortization, rents, and profits. Alternatively, one can subtract the cost of all factors
of production that have been produced outside the company - i.e. procurements — from a com-

pany’s revenue.

Figure 6  Value added by cleantech sector
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The value added can be calculated for entire sectors by adding together the value added of
companies that comprise it. The value added is an important measure for the purposes of eco-
nomic development because, by definition, it quantifies the net volume of local, regional, or na-
tional production. Typically, the value added positively correlates with employment, one of the
key metrics keenly monitored by economic developers.

Figure 6 reveals that, in absolute volumes, the smart grid (€431M), biofuels and biochemicals
(€396M) as well as energy efficiency (€380M) -sectors generate the most value added in the
Finnish cleantech space. The eight sectors depicted in the figure produce nearly 75% of the val-
ue added of the whole cleantech space captured by the data. The giants, as defined earlier, have
been excluded from the analysis. Note that renewable energy generation would rank second
with a total value added of €429M if it were treated as an integrated sector in the report. For
a more detailed breakdown of value added by sector, please consult the Appendix 1 section.

It is interesting to see that populous sectors such as water and wastewater treatment as well
as recycling and waste do not generate value added in proportion to the sectors company fre-
quencies. This can be a function of many factors such as comparatively lower revenues, small-
er average company size or a higher share of factors of production procured from outside the
sectors.

The value added can be also harnessed to determine the productivity of employment - i.e. the
value added per employee® - within sectors. Figure 6 demonstrates that absolute value add-
ed does not necessarily always coincide with the average value added per employee. Produc-
tivity seems to be especially high in the conventional fuels -sector, which as a sector produc-
es comparatively little value added. The average value added per person in the sector is over
€180,000, more than twice as much as in the recycling and waste as well as the water and waste-
water treatment -sectors. Biomass generation is another highly productive sector when com-
pared to its absolute value added. For a breakdown of the average value added per employee
by company size, please consult Figure 7.

Figure7  Average value added per employee by company size
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ETLA Raportit - ETLA Reports No 43

While value added is a convenient indicator for illustrating the ability of sectors to create val-
ue and assessing their importance to the overall economy, it is important to keep in mind that
it is also volatile and susceptible to manipulation. For instance, multinational companies are
able to undertake international transactions to register profits and costs in countries other
than their origin. These transactions, typically executed for the purposes of tax minimization,
can influence the total value added in sectors with large numbers of multinational companies.

2.7 Performance - Overall returns are decent but SMEs, in particular,
struggle with profitability

The financial performance® of companies can be measured with a number of indicators. Here,
we employ four: return on assets (ROA), return on equity (ROE), earnings before interests and
taxes (EBIT), and the profit margin.

Breaking down the data by company size, Figure 8 clearly shows that, on average, small com-
panies in particular struggle with profitability. While the strongly negative results for micro-
sized businesses can still be argued to reflect expected patterns for businesses in the pre-reve-
nue phase®, the figures for SMEs are somewhat alarming.

Given that SMEs in general are considered the backbone of economic stability as well as the
engine for economic renewal and job creation®, the long-term financial health of SMEs is es-
sential for the buildup of a viable and thriving cleantech ecosystem in Finland. While inves-
tors, in theory, still have been able to appropriate decent average returns (12% ROE), the fi-
nancial sustainability of SMEs in the cleantech space needs attendance. An average operating
margin of -7% is a clear signal of financial distress unless it is not the random result of nor-
mal temporal variation that can occur in cross-sectional, single-year (2012) data such as those
used in this report.

The fact that the indicator has been constructed as a weighted average value of all SMEs in

the sample, however, clearly argues against this possible explanation. Averages are much less
prone to suffer from variation-related effects as the aggregate results tend to converge towards

Figure 8  Financial performance by company size
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2 The outliers have been treated by using a winsoring method; 2,5% of the extreme values are set to the value of the 97,5 percen-
tile. The averages are weighted using the number of personnel.

2 Inthe data, there is significant positive correlation (95% significance level) between company age and size.
2 66,5% of European jobs were provided by SMEs in 2012 (European Commission, 2013).
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the mean. Also, when benchmarked against the excluded cohort of companies with low inten-
sity scores (1 and 2), cleantech-intensive companies indeed fare far worse. This is another ar-
gument in support of the robustness of the overall finding. On a more optimistic note, large
companies fare much better which, on the other hand, is quite intuitive given the universal
survivor bias that grows with the average age of businesses in statistical datasets: only profita-
ble companies survive in the long-term.

While profitability is seemingly low in the cleantech space, the story is not necessarily as
gloomy from an investor’s point of view. According to Statistics Finland, the average Return on
Assets (ROA) percentage of the Finnish industry in 2012 was 5.4 %; for SMEs the figure was
4.4 %. The corresponding figures for the cleantech space are 6.9 % and 8.3 %. The figures for

ROE are even higher. While the returns have been smaller, they have been generated with low-
er assets and capital inputs.

The result can be interpreted in many ways. One is to say that the cleantech space is under-
capitalized but has capital-efficient companies. The intrinsically efficient companies gener-
ate smaller profits simply because they have been unable to tap into large enough pools of re-
sources or unwilling to invest into growth. Reasons can be manifold, ranging from the ina-

Figure9 financial performances by cleantech sector
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bility to raise financing and the smallness of targeted markets to a reluctance to grow. Be it
as it may, given the fairly good efficiency and large enough growth opportunities, larger cap-
ital inputs should result in higher profits. This doesn’t hold true for loss-making companies,
of course.

A less flamboyant interpretation is of statistical nature. As shown earlier, the companies in the
cleantech space are significantly larger in terms of revenue and personnel when compared to
Finnish companies in general. These, and the differences in other dimensions such as indus-
try distribution, might play a significant role in the statistical differences in the observed prof-
itability indicators. In order to pin down the causalities behind the differences more profound
statistical analysis is needed.

To complement the discussion, we can also look at the financial performance of cleantech
companies by sector. Figure 9 shows the results for the six largest sectors as measured by val-
ue added. A closer look reveals that the companies in these sectors financially outperform the
rest of the cleantech population on average* (population averages shown in dashed lines).
With a six and five percent profit margin, respectively, the engineering services and water and
wastewater -sectors generate the highest profits. Both are still below the average general in-
dustry benchmark of seven percent. The smart grid and energy efficiency -sectors trail in third
and fourth places with four and three percent margins, respectively. The lowest profit margins
are found in the agriculture and forestry (-151%), hydro and marine power (-88%), solar power
(-47%) and nuclear power (-34%) -sectors (see Table A3 in the Appendix 1). Note that some of
the latter sectors have very low company frequencies such as agriculture and forestry (6 com-
panies) and hydro and marine power (6 companies).

The investment-related performance indicators show a lot more potential, as shown in Fig-
ure 9. Some of the cleantech sectors clearly outperform the general Finnish industry, which on
average returns 14 percent on investments. Smart grid (41% ROI), engineering services (26%
ROI and 16% ROA) and water and wastewater treatment (20% ROI) are the most notable ex-
amples. Again, the agriculture and forestry (-35%) as well as solar power (-12%) are the poor-
est performing sectors.

2.8 Intellectual property rights — Do patents uncover a deficiency in
consumer-oriented solutions?

Intellectual property rights are used for a plethora of purposes in research. Ranging from a
measure of innovativeness to a tangible support in tracking technological evolution, patent da-
ta in particular are a widely used resource to probe the inherently fuzzy and ambiguous dimen-
sion of innovation. Patent data surely have their flaws. Patents are only one form of intellec-
tual property protection, and many times companies revert to other methods such as secrecy
or lead-time. Hence, patents are in no way an exhaustive, all-encompassing measure. Patent-
ing practices also differ from industrial sector to the other, making comparisons challenging.
Here, patents are used to describe the technological space of Finnish cleantech. What specif-
ic technological fields does Finnish cleantech comprise of? As a word of caution, we need to

2 Qutliers have been subjected to 90% Winsorization: indicator values below the 5th percentile have been set to the 5th percentile,
and values above the 95th percentile have been set to the 95th percentile. In addition, the averages are weighted using the number of
personnel. Giants are excluded from the analysis.
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point out that especially software, data and service-based businesses are strongly underrepre-
sented in the following analyses for the sheer fact that they are not patentable in the European
context; another flaw of patent data as a statistical proxy for innovation and technology.

That being said, 192 out of the 760 cleantech companies in the data - one quarter of the pop-
ulation - hold at least one patent. For an allegedly technology-driven industry it is not an ex-
ceptionally high share. It seems that many of the businesses in the cleantech space are not nec-
essarily built around proprietary technology. In total, the companies hold roughly 13 000 pat-
ents, of which more than 9700 are owned by Nokia. The majority of other patent holders in the
data hold only a few patents: less than 20 % boast more than 10. In the following analyses the
giants, including Nokia, are excluded.

To help in a structured analysis, the patents are categorized according to a patent classifica-
tion. The classification used in this report is developed by Mancusi* and encompasses six
broad technological fields: electronics, instruments, chemicals and pharmaceuticals, processes,
machinery as well as consumer goods and civil engineering technologies. These six categories are
further divided into 30 technologies.

As Figure 10 reveals, the majority of the patents® reside in the categories mechanical, process,
or electrical engineering. To no surprise, actively patenting companies operate most frequent-
ly in the manufacturing industry: out of the 174 companies that have at least one patent, more
than 100 are in the manufacturing industry.

Figure 10 Breakdown of cleantech patents by technological field
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Consumer-oriented technologies are clearly underrepresented; a result, which gives rise to a
very interesting discussion on the dangers of Finnish cleantech companies missing out on the
massive growth opportunities that consumer markets currently offer.

Three sectors, in particular, put major strain on the sustainability of consumption of planetary
resources today: Transportation, food and feeds, and housing. In all three sectors it is consum-
ers that drive the overall consumption. Hence, many companies around the globe that could
be branded cleantech are developing solutions geared towards motivating consumers to adopt
more resource-efficient practices (Uber, Airbnb, Revolv, SmartThings). According to a rule
of thumb, one unit saved in consumption translates into three units saved in production. The
combined effect on resource consumption can be exponential.

Sure, a large share of these solutions is service and software -based and will not show up in
patent statistics for the simple reason of not being patentable in Europe. Hence, a lack of pat-
ents in consumer-related technology is not necessarily alarming, but many of these services
encompass a technological component in the form of sensors, transmitters, receivers, termi-
nals etc. that might involve opportunities for developing proprietary technological solutions.
These should show up as patenting activity. In the US, the types of patents addressing the con-
sumer markets through ”cleanweb” products encompass mobile device applications, place-
based (e.g. GPS) tracking and decision support systems, logistics, and driver or product rating
strategies. However, the US Supreme Court narrowed the type of inventions that are eligible
for patents, such as methods that are merely computer- or cloud-based applications of famil-
iar ideas, such as financial transactions or price-based models”.

Figure 11 Breakdown of engineering patents by subcategory
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A closer look at the three engineering patent categories reveals that electronic devices and elec-
trical engineering (electrical engineering), as well as handling and printing (mechanical engi-
neering) are clearly the two single most important technology categories that Finnish clean-
tech companies patent in (see Figure 11). To clarify, the category handling includes patents on
packing, storing, lifting, and hauling technologies. Surface technologies and thermal processes
(process engineering) are the next most frequent categories.

Breaking down patenting frequencies by cleantech sector, in turn, shows that sectors with
large numbers of companies also tend to have the most patents (see Figure 12). More than one
third of all patents are held by companies that operate in the sector energy efficiency.

The result is intuitive. First, energy efficiency is a very loosely demarcated sector that covers
manufacturers and developers of products and services that are exploited across other clean-
tech sectors. The interpretation finds support in the division of the energy efficiency compa-
nies across conventional industry classes: while companies in the cleantech sectors cables, met-
als, and electronics all operate in the manufacturing industry, energy efficiency is a lot more di-
verse. It comprises companies that operate in the manufacturing, construction, wholesale and
trade, ICT and Re»D industries.

Second, many argue that the purpose of cleantech, first and foremost, is to facilitate an effi-
cient exploitation of resources. Hence, energy efficiency, by way of definition, can be expect-
ed to encompass a fairly large share of companies. This reflects on the sheer volume of imma-
terial property generated in the sector. Not only is the total number of patents high, but the
number of patents per company clearly outshines the equivalent figure in any other sector. To
avoid misleading interpretations of the result, we should emphasize that the finding is partly
explained by the bigger size of the companies in the energy efficiency sector. Please note that
the giants are not included in the analysis.

Figure 12 Total number of patents and patents per company by cleantech sector
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3 The bottomline - Are the engineering focus and financial distress
of SMEs a drag on the long-term viability of the Finnish cleantech
space?

Ever since its break with an agrarian base, the growth of the Finnish economy has been spear-
headed by high-profile, engineering- and manufacturing-driven companies such as Outokum-
pu, Wartsild, Metso, Kone, Nokia, Rautaruukki, and UPM. Hand in hand, the reverence of en-
gineering skills and education has shaped the perceptions of the professional hierarchy in the
country. Only the rare brain surgeon bests the engineer in public respect, and only for the rea-
son that Finnish rocket scientists are close to non-existent. It is quite descriptive that, in the
aftermath of the latest economic crisis in Europe, the Finnish public started discussing the
threats of mass unemployment really only after the unemployment rate of engineers, thought
untouchable, soared to an all-time high beyond 4.5% in 2014%. Finland has a legacy in engi-
neering; there is no denying the fact.

Our results strongly reflect this legacy. The data provided by the central stakeholders in the
economic development of the country show that manufacturing businesses are the clear cent-
er of gravity in the cleantech space, even more so than in the Finnish industry in general. It is
fairly irrelevant whether this is because of a perspective economic developers in Finland have
adopted or because the majority of Finnish cleantech companies are engineering-driven. What
matters is that, in the gold rush era of digitalization, a heavily manufacturing- and engineering
focused company base can quickly become the ball and chain to the mid-to-long-term growth
of the industry.

Let us exemplify. Ford Motor Company, one of the world’s best known car manufacturers, is
looking ahead with soft and jittery knees: In the light of recent developments in digitaliza-
tion, big and open data, and the diminishing interest in owning vehicles amongst the young-
er generations, the company has estimated that in ten years 80 percent of the value of the car
will reside outside the car. The vehicle is expected to turn into a commoditized sensor plat-
form, vacuuming data on the vehicle’s environment and the behavior of its passengers, only to
be fed to third parties for business development. While the car is turning into a moving hard-
ware platform for the mobile office, entertainment center and shopping mall, it is the data an-
alytics businesses, on-line retail brands, insurance companies and other service providers who
will reap the profits generated by business models built on top of the commoditized, low-mar-
gin car as a hardware platform. Hence, Ford is asking itself the strategic question whether it
should actually move up the vertical and horizontal value chains to position itself as a technol-
ogy company, as its CEO recently did at the Consumer Electronics Show in Las Vegas. Hang-
ing on to the legacy seems to come with the risk of being pushed to the proverbial periphery
of the new, emerging e-mobility ecosystem?®.

Similar stories could be told about the emerging smart grid ecosystem, where telcos and data
analytics companies currently fight for dominance of the demand-response space, an area in
which power utilities should reign superior.

2 TEK (2015).
2 Crothers (2015).



From Cleantech to Cleanweb - The Finnish Cleantech Space in Transition

That being said, where are all the service businesses in the Finnish cleantech space? Where are
the Finnish equivalents to Lyft, EnerNOC, Stem, Uber, Airbnb, etc.? Not on the lists of Finn-
ish economic developers, it seems. And we cannot blame them. Even for a scholar of indus-
trial renewal, these businesses are extremely hard to find. Many of the companies are still in
the start-up phase. Peloton Club, an accelerator focusing on consumer cleantech solutions for
Finnish efficiency companies and run by DEMOS Helsinki, caters to the needs of young com-
panies that develop new consumer solutions for more sustainable energy usage: Peer-to-peer
courier service provider PiggyBaggy; Fourdeg, an intelligent thermostat company; Weegos, a
service that turns city-owned vehicles into a car fleet in joint use; Sharetribe, a sharing-econ-
omy platform enabling peer-to-peer exchanges; Moralguard, an application to help consumers
shop according to their values; and Re-Pack, packaging system for online retailers and shop-
pers whereby delivery packages can be returned. These companies are heralds of growing ser-
vice-based activity in the Finnish cleantech space, which clearly needs urgent redefinition to
accommodate more businesses outside the engineering domain.

These companies have earned the honorary title of pioneer for yet another reason: their of-
fering is mainly geared towards consumer markets. As demonstrated earlier, preliminary evi-
dence shows a deficiency in Finnish innovations in the consumer domain - a finding that is
in support of a disproportionately engineering-driven take on cleantech in the country. Con-
sumer markets should not be neglected in the development of Finnish cleantech. Among the
four fastest growing businesses™ in the world, three consumer brands have wedged themselves
a position: Apple, Google and Microsoft. With the proliferation and mass adoption of smart
consumer technologies as well as global trends such as the quantified self -movement, open data,
smart city and the rise of the internet of things, we have barely witnessed the kindling of the po-
tential wildfire that will sweep over our way of living and hopefully will see to wide-reaching
improvements to overall economic, social and ecological sustainability in the very near future.

To ride the cleantech wave as a global forerunner necessitates catching and harnessing the rip-
tide of change in the consumer domain. In a best possible scenario, it will be an integral part
of a Finnish cleantech ecosystem that complements the already existing skeleton of manufac-
turing- and engineering-driven company base. What the sector needs now is open-minded-
ness on part of economic developers for a broader view of cleantech, adventurous courage on
part of the existing industry and the government for opening its current technology platforms
as well as databases for new service-based business models, and more growth-oriented busi-
nesses which pioneer consumer markets with service-based smart solutions.

To do so means that the industry needs to learn to closely test prototypes with their custom-
ers throughout the entire product or service development process in continuous and iterative
validation cycles. Nothing drives concept development forward more effectively than time
spent with actual customers. The best founders, CEOs and senior managers spend significant
amounts of time with the clients. It is not an activity they delegate. Most importantly, however,
what is dearly needed, is the creation of new types of cross-industry partnerships that form a
solid base for green innovation ecosystems. The state, municipalities and companies, big and
small, with a wide range of backgrounds from manufacturing to digital services, need to learn
ways and practices to collaborate. This is an absolute prerequisite for the industry’s mid- and
long-term development.

30 PriceWaterhouseCoopers (2014).
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That being said, a more hands-on and urgent challenge that needs to be tended to immediate-
ly is the poor financial viability of small and medium sized businesses in the cleantech space.
Our results are merely descriptive and do not provide information on the reasons behind the
lackluster performance of the most crucial drivers of industrial renewal. In-depth research
is needed to unveil whether the result is a purely statistical fluke related to sampling, for in-
stance, or whether there should be real concern about the long-term survival of Finnish clean-
tech SMEs. Is the problem traceable to the current European-wide economic downturn, per-
haps? Are investors overly cautious because of it? Or are cleantech SMEs in Finland either
too young to or still in the process of defining their business models to become profitable?
We cannot tell. One thing is certain: a cleantech ecosystem is unfathomable without a healthy
base of SMEs which, many times, are the only trailblazing force across incumbent, locked-in
industry structures.

4 A path forward - Redefining the Finnish cleantech opportunity
in the age of digitalization

Since 2003, when the term CleanTech first came in vogue, it was defined along verticals that
relate to physical infrastructure systems and legacy industries, such as energy utilities (e.g.
wind power, solar power), water utilities (e.g. water treatment, membranes), and specialty
electronics companies (e.g. solar lighting, LED). The make-and-sell business model, the stal-
wart of the traditional CleanTech economy is slowly being eroded by service models with recur-
ring revenue streams and low capital intensity.

To exemplify, consider how Bloom Energy, a company that makes utility-scale fuel cell energy
storage systems, replaced its revenue and business model from sales transactions, to lease and
power purchase agreements, which allowed it to scale its turnover and profit margins. Com-
pare First Energy, a solar panel manufacturer, and Solar City, a solar energy provider through
brokerage and long term power purchase agreements. In terms of all financial metrics, Solar
City comes out on top: capital efficiency, revenue growth, margins.

CleanTech 2.0 has been defined by business models that have been built on top of legacy infra-
structure, and has given rise to the cleanweb. The cleanweb reflects the convergence of several
technology megatrends, including: The explosive growth of data from sensors and networked
devices; Increasing connectivity and automation among devices; The falling price of computing
power and rise of “big data” analytical capabilities; The growth of smartphone ownership; The
emergence of new consumer behavior on social networks and other platforms.

Cleanweb is to be understood very broadly. It is a paradigm shift, not a buzzword referring to
the development of nifty smart apps only. Cleanweb companies sit at the nexus of traditional-
ly disparate industries and functions, and have resulted in the collapse and cross-integration
of value chains. They by-pass traditional market channels and no longer depend on govern-
ments for subsidies or tax breaks. If anything, government and patenting policies are playing
a catch up game in terms of regulation and customer privacy protection. Their business mod-
els are wide and varied, and tend to be tailored to the end-customer, which allow for speed to
market and scale.
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Cleanweb is driving different consumer behaviors. It's making people think differently about
how they interact with devices and legacy industries that are 100 or 150 years old. In the pro-
cess, they drive adoption of cleantech products. The consumer drives the adoption of the tech-
nology through a service model.

As stated earlier, Finland has service businesses, but they are all startups and not much on the
radar of economic developers. The economic driver needs to come from the established Clean-
Tech companies - they clearly have a financial pain point as amply shown in this report. The
redefinition that needs to happen is the transition from make-and-sell to digitalized service
business models - shifting the cost structure of doing business. ICT and network-based tech-
nologies are at the core of the transition from cleantech to cleanweb.

A decade after cleantech was launched as an innovation space, the convergence between ICT
and cleantech holds the key to scale and profitability. Given the pre-eminence of Finnish com-
panies in this area, and a rich industry value system in this space, there is clearly an opportuni-
ty to be tapped and assets to be leveraged. Fortunately, the sentiment in the Finnish cleantech
space itself is upbeat. In fact, a lot more upbeat than in other sectors of the Finnish economy,
as a survey administered to Finnish SMEs in early 2015 reveals®. Motivation and optimism
carries a long way.

31 The Federation of Finnish Enterprises (2015).
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Appendix 1: Finnish cleantech in numbers
Table Al
Company size Ownership
f;::;;i;h ?:r:]npbaer:iel:f SME  Micro Large Giant Municipality ~ Foreign Government Zg\rfrfsjtic
advanced materials 19 50% 22% 28% 0% 0% 18% 0% 82%
agriculture & forestry 6 0% 83% 17% 0% 0% 17 % 0% 83%
air 35 4% 47% 9% 0% 0% 6% 0% 94 %
biofuels & biochemicals 79 36% 39% 24% 4% 3% 15% 0% 82 %
biomass generation 26 27% 46% 27% 0% 8% 8% 4% 79 %
business consulting 49 16% 67% 16% 0% 5% 0% 0% 95 %
cables 2 0% 0% 100% 0% 0% 50 % 0% 50 %
chemicals 2 100% 0% 0% 0% 0% 0% 0% 100 %
construction 8 25% 63% 13% 0% 0% 0% 0% 100 %
conventional fuels 12 33% 25% 42% 0% 8% 0% 8% 83 %
electronics 2 0% 0% 100% 0% 0% 0% 0% 100 %
energy efficiency 70 4% 28% 28% 2% 2% 14 % 0% 84 %
energy storage 15 43% 50% 7% 0% 0% 0% 0% 100 %
engineering services 55 25% 56% 19% 0% 4% 13% 2% 81%
environmental services 2 0% 100% 0% 0% 0% 0% 0% 100 %
finance 2 0% 100% 0% 0% 0% 0% 0% 100 %
fuel cells & hydrogen 2 0% 0% 100% 0%
furniture 1 0% 100% 0% 0% 0% 0% 0% 100 %
geothermal 12 60% 20% 20% 0% 0% 30% 0% 70 %
hydro & marine power 6 33% 33% 33% 0% 17 % 0% 0% 83%
instruments 14 58% 25% 17% 0% 0% 17% 0% 83 %
machinery 12 73% 9% 18% 0% 0% 18 % 0% 82 %
metals 2 50% 0% 50% 0% 0% 0% 0% 100 %
mining 1 0% 0% 100% 0% 0% 0% 0% 100 %
nuclear 4 50% 0% 50% 0% 0% 0% 0% 100 %
recycling & waste 68 32% 46% 22% 0% 5% 3% 2% 90 %
smart grid 52 43% 35% 22% 2% 2% 22% 2% 73 %
software 8 13% 50% 38% 0% 0% 14 % 0% 86 %
solar 17 38% 38% 23% 0% 0% 0% 0% 100 %
transportation 46 43% 40% 17% 2% 0% 17 % 0% 83 %
water & wastewater 87 41% 37% 22% 0% 3% 20% 1% 76 %
wholesale 5 20% 40% 40% 0% 0% 40 % 0% 60 %
wind 41 31% 42% 28% 0% 12% 12% 3% 74 %
Total 762 36% 41% 23% 3% 12% 1% 83 %
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Table A2
Importer/exporter
P fexp IStl;are of Company Number of
f:::;(t::;h Importer Ln;g;):tt and Exporter companies age (yrs) employees
advanced materials 15% 85 % 0% 94 % 9,6 65,6
agriculture & forestry 50 % 50 % 0% 100 % 12,2 10,3
air 9% 83 % 9% 94 % 14,8 25,0
biofuels & biochemicals 39% 52% 9% 91% 14,8 67,5
biomass generation 9% 73 % 18 % 92 % 16,4 67,2
business consulting 100 % 0% 0% 88 % 8,9 7,1
cables 0% 100 % 0% 100 % 10,5 254,0
chemicals 0% 100 % 0% 100 % 47,5 88,0
construction 0% 100 % 0% 75 % 4,0 11,0
conventional fuels 50 % 50 % 0% 100 % 20,1 63,8
electronics 0% 100 % 0% 100 % 34,0 200,4
energy efficiency 24 % 74 % 2% 98 % 11,5 141,7
energy storage 11% 67 % 22 % 93 % 17,1 18,2
engineering services 56 % 44 % 0% 88 % 15,4 58,3
environmental services . . . 100 % 6,5 2,9
finance . . . 100 % 6,5 2,2
fuel cells & hydrogen
furniture 100 % 0% 0% 100 % 5,0 1,0
geothermal 43 % 57 % 0% 100 % 13,6 107,5
hydro & marine power 75 % 25% 0% 100 % 14,7 9,6
instruments 0% 100 % 0% 100 % 17,8 82,0
machinery 10% 90 % 0% 100 % 17,2 78,4
metals 0% 100 % 0% 100 % 12,5 161,0
mining 0% 100 % 0% 100 % 10,0 486,0
nuclear 100 % 0% 0% 100 % 16,5 242,0
recycling & waste 30% 53% 18 % 97 % 14,9 147,7
smart grid 21% 75 % 4% 96 % 13,2 93,3
software 50 % 0% 50 % 88 % 10,7 468,7
solar 25 % 75 % 0% 69 % 14,0 11,1
transportation 30% 60 % 10 % 93 % 12,8 43,1
water & wastewater 26 % 74 % 0% 92 % 18,4 59,6
wholesale 33% 67 % 0% 60 % 8,0 4,5
wind 55 % 32% 14 % 94 % 13,8 54,9

Total 29% 65 % 7% 93 % 14,3 77,6
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Table A3
::turn Net. Profit. !Return on Asset Tangible Value added
profit margin investment turnover assets %
Cleantech assets (%)* (%)* (%) * ratio** (1000 €)* per person
category (%)*
advanced materials 6,1 -2,3 -4,6 7,4 1,4 108 000 € 95002 €
agriculture & forestry -31,3 -144,1 -151,0 -34,7 0,7 738 € -7188¢€
air 4,4 -16,4 -13,2 12,3 1,5 21800 € 53856 €
biofuels & biochemicals 8,1 3,6 1,0 13,3 1,3 356 000 € 126397 €
biomass generation 8,5 2,3 0,4 23,7 1,3 350000 € 130220€
business consulting 16,9 -4,5 -6,7 25,6 2,8 2282¢€ 68 843 €
cables 6,6 3,4 2,1 10,1 2,0 75300 € 72991 €
chemicals 5,4 8,9 7,7 7,0 0,6 70100 € 97 163 €
construction 38,1 11,7 11,6 61,0 4,6 2696 € 100 805 €
conventional fuels 6,9 2,1 -0,7 10,8 2,0 173 000 € 183354 €
electronics 11,9 12,0 9,2 14,4 0,9 82 000 €
energy efficiency 7,0 3,3 2,7 9,3 1,6 558 000 € 100151 €
energy storage 2,5 -9,8 -12,5 2,2 1,6 4552 € 51568 €
engineering services 16,5 7,3 5,8 25,8 2,0 32400 € 69418 €
environmental services 10,1 1,1 -0,1 19,6 2,7 200 € 65345 €
finance 31,5 14,3 13,4 42,0 2,1 170 € 103035 €
fuel cells & hydrogen
furniture -34,3 -76,0 -80,8 -37,6 1,0 125 € -17 000 €
geothermal 10,6 3,7 31 21,9 2,7 39000 € 55872 €
hydro & marine power 0,4 -79,2 -88,3 1,8 1,4 7951 € 53926 €
instruments 13,2 9,9 9,6 17,3 1,1 171000 € 82202¢€
machinery 0,9 1,4 -0,4 0,2 1,5 20400 € 63 658 €
metals 1,7 1,0 0,4 2,3 1,5 25100 € 42018 €
mining 51 -6,9 3,9 6,5 0,6 236000 €
nuclear -0,4 -28,4 -33,6 -1,0 0,1 4820000 € 129752 €
recycling & waste 9,3 2,9 1,9 11,1 1,5 283 000 € 81302 €
smart grid 13,0 5,2 3,8 41,2 2,7 163 000 € 102 235 €
software 0,7 -0,1 -0,1 1,3 13 304 000 € 53623 €
solar -9,3 -34,7 -46,6 -12,3 1,1 21300€ 33955€
transportation 2,1 -5,5 -5,9 6,0 1,6 40500 € 69337 €
water & wastewater 13,3 4,3 51 20,1 1,5 402 000 € 77975 €
wholesale 31,8 6,6 5,2 50,3 4,7 1013 € 88 808 €
wind 6,2 -31,1 2,0 9,3 1,1 3480000 € 91120€
Total 8,4 0,4 0,8 14,6 1,6 89900 € 91211¢€

*) Weighted by the no. of personnel and winsored by 2,5%
**) Tangible assets, weighted by the no. of personnel and winsored by 2,5%
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Table A4
Patetents across patent categories

No. of Patents/ Cons.

patents 1000 € ) goods & ) )
Cleantech turnover Chemicals and civil Electrical Mechanic. Process
category pharmaceuticals engin. engin. Instruments engin. engineering
advanced materials 14,9 5,7 3,5 0,8 3,1 2,1 0,9 4,5
agriculture & forestry 2,0 16,0 0,3 0,7 1,0
air 6,1 74,4 0,2 0,1 0,3 2,1 0,3 3,3
biofuels & biochemicals 9,3 2,9 0,4 0,1 0,2 2,1 6,4
biomass generation 17,5 58,5 1,5 0,6 1,3 14,1
business consulting
cables
chemicals 11,0 3,3 2,0 9,0
construction
conventional fuels 2,0 0,1 2,0
electronics 11,0 0,1 1,0 5,0 5,0
energy efficiency 35,8 26,1 0,8 0,8 7,2 0,8 23,3 2,8
energy storage 4,5 23,3 0,5 3,5 0,5
engineering services 3,3 1,3 2,0 1,0 0,3
environmental services
finance
fuel cells & hydrogen
furniture 1,0 8,0 1,0
geothermal 1,5 0,4 0,5 1,0
hydro & marine power 6,0 194,4 5,5 0,5
instruments 18,8 0,9 4,3 14,3 0,3
machinery 3,3 1,0 0,7 0,7 2,0
metals
mining 9,0 0,1 3,0 1,0 1,0 4,0
nuclear
recycling & waste 4,9 38,0 0,3 0,1 1,0 2,2 1,4
smart grid 45 0,7 3,3 0,8 0,4 0,1
software
solar 43 3,3 0,3 1,7 2,3
transportation 8,2 3,6 0,1 5,0 2,8 0,2 0,2
water & wastewater 18,8 5,1 4,5 0,8 3,7 0,9 1,2 7,6
wholesale
wind 10,4 0,7 1,6 1,0 0,4 1,0 6,4
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Appendix 2: Dedicated cleantech companies in Finland

ABB OY

A. Ojapalo Consulting Oy
Aaltonen Consulting Oy
Aavi Technologies Oy
AC2SG Software Oy
ACO-NORDIC OY
ACTORIT OY

Adven Oy

AHLSTROM

Ahma Ymparistd Oy
Aidon

Aimo Kortteen Konepaja Oy
A-Insin6orit Suunnittelu Oy
Air Wise Oy

Airia Oy

AIRIX Ymparisto Oy

Ajelo Oy

AJON APU OY
Akkukierratys Pb Oy
AkkuSer Oy

Akzo Nobel Pulp and Performance Chemicals Oy
A-LAB OY

Alfa Laval Aalborg Oy

Alfa Laval Nordic Oy
Alleco Ltd

Alrec Boiler Oy

ALSTOM FINLAND OY
ALSTOM Grid Oy

AlvarX Oy

AMC Motors Oy Finland
Andritz Oy

Anvia Oyj

Apila Group Oy Ab

APL Systems Oy

Aprotech Ltd

Agsens

Aquaflow Oy

Aquagain

Aquamec Ltd (Watermaster)
Aquaminerals Finland Oy
Aquator Oy

Arctic Fiber Company Oy
ARITERM OY

Arizona Chemical Oy
Arkkitehdit Tommila Oy
Arkkitehtitoimisto Erat Oy
Arwina Oy

Arvo-Tec Oy

Asema Electronics
Astarte Oy

Atomar Ltd

Auramarine Oy
Aurinkotori Oy
AW-Energy Oy

BaseN Oy

BASF Oy

BCDE Group Waste Management
Beneq Oy

Benviroc Oy

Bevesys Finland
BIGMAN OY

BIM Finland Oy

Bintec

BIOCID Hygiene Solution
Biodiili

BioEnergo Oy

BIOFIRE OY

BioGTS

Biokasvu Oy

Bioklapi Oy

Biolan Oy
BIOLOGISTIIKKA OY
Biomass Refine Technologies BRT Ltd Oy
Biometa Finland Oy
BIONOVA OY
Biopartners Oy Ab
Bioste Oy

Biotehdas Oy

Biovakka Suomi Oy
Biowatti Oy

Biozone Scientific International Oy
BK-automation Ky
BK-Hydrometa Oy
Blastman Robotics Oy
BM Design

BMH TECHNOLOGY OY
Browacom Oy

BT Wood Oy

BWT Separtec Oy
Birkert Finland Oy

C2 SmartLight Oy

Cad Sa Oy

CALORTEC OY

Carbona Oy

Caverion Industria OY (Inesco)
CCM Power

CGI Suomi Oy

Charcoal Finland Oy
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Chemec Oy
Chemigate Oy
Chempolis Oy

Chiller Oy

Cleantech Invest Oy
CleanTeki Finland
Clewer

Climate Wedge Ltd Oy
Climecon Oy
Componentality
Condens Heat Recovery Oy
Confidex

Consair Oy
Controlmatic Oy Ltd.
Convion Oy
Coreorient Oy

Cozify Oy

Creowave Oy
CrisolteQ Oy

Cross Wrap Ltd

CTS Engtec Oy

Cuycha Innovation
CYBERSOFT OY AB
Dekati Oy
Desinfinator
DigiEcoCity Oy
DORANOVA OY

Dosfil Oy

Ductor

EAGLE Tuulienergia OY
Earth House Oy
EarthRate Oy

Easy Led Oy

ECCUA OY

Eco Brahe Oy

Ecobio Oy

Ecolator Finland Oy
Ecolution Oy
Ecomation Oy
Ecomonitor Oy
Ecompter Oy

Econet Oy

EC-Tools Oy

Eero Paloheimo EcoCity Ltd.
EffMag

EFIREC OY

EFORE OV)J

eGen

EHP-Tekniikka Oy

Eko Harden Technologies Oy

Ekogen

Ekokem Oy Ab
Ekoleima Ay

Ekolite Oy

Ekonor Oy

Ekopine Oy

Ekovilla Oy
EKP-PEKKARINEN KY, ENERGIA JA KIINTEISTOPALVELUT
Elastopoli Oy

Elcogen OY

Elcon Solutions Oy
Elektrobit Wireless Communications Oy
ELKAMO QY AB
ELLEGO POWERTEC OY
Elmatec Oy
ELOMATIC OY

Elozo

Eltel Networks Oy
Eltete TPM Ltd

Emtele

Encore Partners Oy
Endat Oy

ENDEAS OY

Endev Oy

ENEMI OY

Enercotek Oy
Energiakolmio Oy
ENERGON OY
ENERGYWAVE OY
Eneron Oy

Enerpoint Oy

Enersize Oy

Enervent Oy
EnespaOy

Enevo Oy

Enfucell Oy

Eniram Oy

Enitec Engineering Oy Ab
Enmac

Enoro

Ensto Finland Oy
ENW Management Oy
Envimetria Oy

Enwin Oy
Enviroburners Oy
Environics Oy
Envitecpolis Oy
Envitop Oy

Envor Group Oy

EPV ENERGIA OY



Etelad-Savon Energia Oy
Etha Oy

Euran Hydrauliikka ja Metallirakenne Oy
Europress Group Oy
EV Group Oy

Evac Oy
Evimet-Group Oy
Exel Composites
Exigo Oy

Extor

Fara Oy

Fastrax Oy

Fenno Water Oy
FENNOVOIMA OY
Ferroplan Oy
Fincumet

Finelmo Oy

Finess Energy Oy
Finex Oy

Fingrid

FinMeas Oy
Finnchain Oy
FINNENCO OY
Finnoflag Oy
FINNSONIC OY
Finnwind Oy

Fioter

FIXTERI OY / Biotukki Oy
Fleetlogis Oy
Flootech

Flowrox Ltd
Forchem Oy

Forest BtL Oy
Fortum Oyj

FOSTER WHEELER ENERGIA OY
Fourdeg Oy
Fractivator

FRISNET OY

Gaia Group Oy
GALVATEK OY
GASEK Oy

GASERA OY

Gasmet Oy

Gebwell Oy

Genano Oy
Geobotnia
GEO-HYDRO oy
Geomachine Ltd
Georg Fischer Ab
Geosto Oy
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Geotrim Oy

GEO-WORK OY
GEOYKKONEN OY
GETADEAL OY

Gevoc Oy

Glaston

Global EcoSolutions Oy
Globe Hope Oy

Google

Granlund Oy

Green Electronics Oy
GREEN ENERGY LIFE OY
GREEN FORTUNE OY AB
Green Fuel Nordic
Green Net Finland ry
Greenfield Consulting Oy
Greenled Oy

Greenlux Finland Oy
Greenpower Finland Oy
GreenStream Network Oyj
Grexel

Grundfos Environment
GWM-Engineering Oy
HAFMEX WIND OY
Hakaniemen Metalli Oy
Halton Oy

Hannu Salonen Ympadristdpalvelut Oy
HANSA-MAGNETS OY
Hantor-Mittaus Oy
Havator

HeadPower Oy

Heikki Laiho Oy

Helio Therm

Helsingin Energia
Helsingin seudun liikenne -kuntayhtyma
HELVAR OY AB
HF-Autohuolto Oy
Hitech Chemicals
HL-HEAT OY

HNU Nordion
HOLLMING WORKS OY
HomeControl Finland Oy
Honeywell Oy

Hoxville Oy

HS Tekniikka Oy

HSY Ymparistopalvelut
HT Enerco Oy

Huurre Group Oy

Hybria Oy

Hydrocell
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Hydropress Huber Ab

Hyxo Oy

Hyotypaperi Oy

Hyotytuuli

HAMEEN LOKA JA KULJIETUS J. SUVIMAKI QY
HOGFORS OY

IC2 Feeniks Oy

Ideapoiju Oy

lin Micropolis Oy

IImatar Windpower

Indmeas Oy

Infotripla Oy

InnoAqua Ltd

Innohome Oy

Innopower Oy

Insindoritoimisto Ecobio Oy
INSINOORITOIMISTO GRADIENTTI OY
InsinGoritoimisto Valcon Oy
Intopii Oy

IntStreamOy

[td-Suomen Murskauskeskus Oy
JAPROTEK OY AB

Jetitek Oy

JODAT

Josbit Oy

JS-Enviro Oy

JTV-ENERGIA KY

JVS-Polymers Oy

Jyvaskyldn Energia Oy

Kaiko Oy

Kamstrup A/S

Kanteleen Voima Oy

Kapasity Oy

Kari-Finn Ltd

Kart Oy

Karves Energia & Valvonta Oy
Kat-Metal Ltd.

Kaukomarkkinat

KAUKORA OY

Kemian tutkimuspalvelut Oy/CRS-Research
Kemijoki Aquatic Technology Oy
Kemira Oyj

Keypro Oy

KiL-Yhtiot Oy

Klas 1-Yhtiot Oy
KMJ-ENGINEERING OY

KMT GROUP OY

KO TULOSTEKNIIKKA OY

KOKO KANSAN TAVARAKONTTORI OY
KONE Oyj

Konecranes Oyj

Konepaja Eneka Oy
KONEPLANEETTA OY
Konsulttitoimisto Enersys Oy
Koskienergia Oy

Kotka Energy

Kotkan Konepaja Oy

KSB Finland

Kuava Oy

Kuopion Energia Oy

Kuusakoski Oy

Kymenlaakson Jate Oy
Kymppivoima

Laanilan voima Oy
Laatuinsindorit Oy
LAATUKATTILA OY

LABIO Oy

Labkotec Oy

Labtium Oy

LAHDEN MAA- JA VESIRAKENNUS OY
Lahti Development Company LADEC Oy
Lahti Energia Oy

Laitex Oy

Lakeuden Etappi Oy

Lakeuden Keskuspuhdistamo Oy
Lamit.fi

Lamor Corporation

LAMPROTEK OY

Landis + GyrOy

Lassila & Tikanoja Oyj
Latvaenergia Oy

Lemcon Oy

Levator Oy

LHM HAKKURI OY

Lining Oy Ab

Linnunmaa Oy

Liqum Oy

LIVITE OY

Lonix Oy

Lounais-Suomen vesi- ja ympadristotutkimus Oy
LUKOIL LUBRICANTS EUROPE Oy
Lumi Group Oy

Luminer Oy

Lumituuli Oy

Luvata Oy

LVI-Suunnittelu Oy Juha Tourunen
Lansimetro Oy

MANACTION OY AB
MASA-TUOTE KY

Masinotek Oy



MATTI KUITUNEN OY
Megatrex

Megatuuli

Mekitec Oy

MEPU OY

Meritaito

Merus Power
Mervento Oy
MeshWorks Wireless Oy
MetaEnergia Oy
METENER OY

MetGen Oy
MetropoliLab Oy
Metso Oyj

Metsa Fibre Oy

MHG Systems Oy
Micropulva Ltd Oy
MILJOONAARI OY
MILLIDYNE OY
Milston

Mipro Ltd

MIRION TECHNOLOGIES (RADOS) OY
Mitox

MK Protech Oy
M-Motion Ltd Oy
Mobinet Oy

Mobisoft Oy

Molok Oy
MovekoTech Oy
MOVENTAS OY

MSC ELECTRONICS OY
MULTIHEAT OY AB
Muovity6 Hiltunen Oy
MW Power Oy

MX Electrix Oy
Makela-Plast Oy

Nab Labs Oy
NAKKILAN KONEPAJA OY
NANOCOMP QY LTD
Naps Systems Oy
Naps Sytems Oy
Natural Interest Oy
Navico Oy

NCC Rakennus Oy
Neorem Magnets Oy
Neste Oil Oyj
Netcontrol Oy
Netcycler

Netled Oy

Nidecon Technologies Oy
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NIRAFON OY

No Emission Monday Oy
Nocart

NORD MILLS QY LTD
Nordic Envicon

Nordic Offset Oy

Nordic Set Green

Nordkalk Oyj Abp
NORELCO OY

Norrhydro Oy

Northern Nature Energy
Notta Systems Oy
Novatron Oy

Novoro Oy

Novosan

Noxon Suomi

Numerola Oy

Nuuka Solutions

Narpes Tra & Metall
Oceanvolt Oy

OdorOff Oy

Oilon Oy

Oilon Scancool Oy
Oilwhale Oy

Ojala-Yhtyma Oy

OKMETIC OY)J

Oliotalo - Object House Ab
OMG Kokkola Chemicals Oy
OMP-KONEPAJA OY

Onel

Optitune Oy (Braggone Oy)
OptoGaN Finland

Oras

Orfer Oy

ORIMATTILAN VESI OY
OSITUM OY

Oulu Energy

Oulu Water Alliance

Oulun Energia konserni
Ouman Oy

Ovako Wire Oy Ab

Oxford Instruments Analytical
Oy DigiSewer Productions Ltd
0ZOclean Oy

Paetronics Oy

Pallaskylma Oy

Palo- ja vesitekniikka PA-VE Oy
Paperinkerays Oy

PARKER HANNIFIN OY
Parma
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Paroc Group Oy AB
Paroc Oy Ab

Pegasor Oy

PEMCO OY

pH-Vetikko

Picodeon Ltd Oy
Picosun Oy

PIEneering Oy

Pikku Vihred Oy

Pinifer

PlaNoma

Plantui Oy

Plasthill Oy

Plastiroll Oy

PLASTVO OY

PLATOM OY

Pohjolan Design-Talo Oy
Pohjolan Maaldmpo Oy
Pohjolan Voima Oy
Polarheat Oy/Infraheat
Polarmit Oy

Polartek Oy
POLARTEST OY

Posira

Powan Oy

Power Instruments Oy
POWERFINN OY
Powernet Oy

PowerQ Oy

Process Flow Ltd Oy
Profimill Oy
PRO-1amp6 Oy
Promethor Oy
ProMinent Finland Oy
Protacon Oy

Proventia Emission Control Oy

PRYSMIAN CABLES AND SYSTEMS OY

Purmo
Puwimex Oy
Pythagoras Oy

PAIJAT-HAMEEN PORAKAIVO OY
Padkaupunkiseudun Kierratyskeskus

POYRY OYJ

Qonsalt Oy

Raita Environment Oy
Rajakiiri Oy

Rakeistus Oy
RAMBOLL FINLAND OY
Ramse Consulting Oy
RAUMASTER OY

Rautasoini Oy

REACHlaw

Rec Alkaline Oy

Recser Oy

Refecor Oy

Rehau Oy Ab

REIKALEVY OY

REKA KAAPELI OY

Renesas Mobile Corporation
Renewa Oy

Renos Oy

Retermia Oy

RETTIG OY AB

Riihimden Metallikaluste Oy
Roadscanners Holding Oy
Rocsole Oy

Romukeskus Oy

Runtech Systems Oy
SAALASTI OY

Saarijarvi Infra Oy

SABIK OY AB

Sahala Works Oy
Saint-Gobain Glass Finland Oy
Saint-Gobain Pipe Systems Oy
SampoTech Oy

Sarlin Oy Ab

SATEL Oy

SATMATIC OY

Savaterra Oy

SAWCENTER OY AB

Savcor Group

SavetheC Oy

Savo-Karjalan Vesi- ja Ympaéristésuunnittelu Oy
Savo-Karjalan Ymparistétutkimus Oy

Savon Energiapalvelut Oy
SAVON VOIMA 0OYJ
Savo-Solar

SAVOX COMMUNICATIONS OY AB (LTD)

Savumax Oy

ScanSun Oy

Schneider Electric Finland
SE Makinen Logistics Oy
Secto Automotive Oy
SEIGOL OY

Selmic Oy

Senfit Oy

Sensinode
SEW-EURODRIVE OY
Siemens Oy

SIEVIN KONEPALVELU OY



Siirtoruuvi Oy

SILECS OY

Simosol Oy

Sirius Engineers Oy

Skaala lkkunat ja Ovet Oy
SK-KOJEISTOT OY

SKK-Sahko Oy

Slamex Oy Ab

Slatek

Slo Oy

Sofi Filtration

SOLAR SIMULATOR FINLAND OY
SOLECO AB

Solibri Oy

Solved - The Cleantech Company Oy
SPACE SYSTEMS FINLAND OY
Specim Spectral Imaging Oy
Spectral Engines

Spinverse Oy

SPU Systems Oy

St1

STEEL PRODUCTION MAANSELKA OY
Stellac Ltd.

Stena Recycling Oy

Stora Enso Oyj

Sukelluspalvelu Stella Maria
SULZER PUMPS FINLAND OY
Sunit Oy

Suntrica Oy

SunWatt Oy

Suomen Akkukerdys Oy

Suomen Autokierradtys Oy
Suomen Bioetanoli Oy

Suomen Erityisjate Oy

Suomen Hyétymurskaus Oy
Suomen Kerdystuote Oy
Suomen Kuitukierratys Oy
Suomen Lampdpumpputekniikka Oy
SUOMEN MEGAWATTI OY
Suomen Merituuli Oy

Suomen NP-kierratys Oy
SUOMENSELAN ALCU-TUOTE QY
Sustainable Energy Asset Management Oy
Suunnittelutoimisto Peruste Oy
Swegon ILTO Oy

Sybimar Oy

SYKAKE OY

Symlink Technologies Oy
SAATOTULI OY

T & A Mdammela Oy
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Taelek Oy

Taipale Telematics Oy
Tampereen Teollisuussahkod Oy
Tamturbo

Tana Oy

Tapojarvi Oy

Tassu ESP

Tecalemit Flow Oy
TechnoSmart Oy

Teconer oy

Tekla Oyj

TELATEK OY

Teollisuuden Voima Oyj
Termorak

Terramare

The Switch Oy

There Corporation

Tietokoura Oy

TM System Finland Oy
Tofuture Oy

Toivalan Konepaja Oy

Tomra Systems

Tones

TP-STOKERI OY

Trafotek Oy

Tramel Oy

Trineco Oy

TT-Group Oy

Tulikivi Oyj

Tulipiippu Ay

TULITUOTE OY

Turku Energia Oy -Abo Energi Ab
Turun Seudun Energiantuotanto (TSE)
Turveruukki Oy
Tuulienergiala.com Finland Oy
TuuliSaimaa

Tuulisampo Oy

Tuuliwatti

U-CONT OY LTD

UFF

UK-Muovi Oy

Ultranat

UPM-Kymmene Oyj

Uponor Oyj

UTU ELEC OY

Uusiomuovi
Vaakaporauspalvelu VPP Oy
VAASAN KULJETUSKANAVAT OY
Vacon Oy

Vaisala Oyj
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Valmet Oy

Valopaa Oy

Valoya

Valtavalo Oy

VAMP OY

Vantaan Energia

Wapice Oy

Vapo Oy

WARMA-UUNIT OY

Varo Teollisuuspalvelut Oy
Vaskiluodon Voima Oy
Water Group

Waterix Oy

Watman

Watrec Oy

Vattenfall

Wavin-Labko Oy

WayStep Consulting Ky
WE Tech Solutions

WEG - Wise Engineering Group Ltd
VELJEKSET ALA-TALKKARI OY
Wello Oy

VEM motors Finland Oy
Veolia Transport Finland Oy
Veolia Vesi Oy

Verlatek Oy

Vesi-Eko Oy

VESIHAKA OY

Wetend Technologies Oy
Vexve Oy

Viafin Terastorni Oy
Vianova Systems Finland Oy
Viessmann Oy
Viherasema Oy

Wihuri Oy

Wiiste Oy

Wilo Finland Oy

Vimelco Oy

Windside Production Ltd
Viola Systems Oy

Virebit Oy

Wirepas Oy

Visedo Oy

Wiser Oy

Visko Teepak

Witrafi Oy

VMH Kalibro Oy

Woikoski

Voimarakenne Oy

Volter Oy

WPD Finland Oy

VRIJ Pohjois-Suomi Oy

WSP Oy

VTI Technologies Oy

Wirtsil3 Oyj

XO Group Oy

Xylem Water Solutions Suomi Oy
Ympadristéalan asiantuntijapalvelut Teemu Rasanen
Ympaéristokonsultointi EcoChange Oy
Yolda ky

YRITECHNOLOGY OY

YY-Optima Oy

ZenRobotics Ltd.

Zwerver

AF-Consult Oy
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