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Green technologies are essential tools to ensure sustainable develop-
ment of the economy. The transition to a green economy requires changes
in existing governance approaches, institutions, and markets. One of the
important indicators is a successful implementation of research results in
green technologies. In this regard, the author analyzed green technology
projects in Kazakhstan in terms of commercialization. Research objectives
are to patent analysis of projects and to identify key factors and barriers
that affect the successful commercialization of technologies based on the re-
spondents’ opinions. Interviews with representatives of 14 green technology
projects and 9 experts were conducted and analyzed. In the result of total
23 interviews factors and barriers affecting the commercialization of green
technologies in Kazakhstan were identified. The overwhelming majority of
experts emphasized the importance of financial, infrastructural, technologi-
cal and personnel factors. It is necessary to take into account all mentioned
factors and develop complex measures to overcome barriers. That would be
basis for successful of transition from “brown” to green economy.

Key words: commercialization, green technology, research results, in-
novation management, sustainable development.

PKacbIA TEXHOAOTUSIAQD €A DKOHOMMKACbIHbIH TYPAKTbl AAMYbIHbIH
6ipAeH-6ip MaHbI3AbI KypaAAapbitbiH 6ipi 60AbIN TabblAaabl. XKacbIA 3K0-
HOMMKaFa 6Ty >KOAbIHAQ Kasipri HapbiKTap, MHCTUTYTTap MeH Gackapy
TOCIAAEPIHAE ©3repic KaxeT. MaHbI3Abl KOPCETKITEPAiH, 6ipi — XacbIA
TEXHOAOTMSIAAD CAAACbIHAAFbI  FbIABIMU-3EPTTEY >KYMbICTAPbIHbIH, HO-
TUXKEAEepiH KOAAaHbicKa eHrisy. OcblFaH opai, aBTOpAap MakaAaAa
KasakcTaHAaFbl XKacbiA TEXHOAOTMSIAAP 6GOibIHILA >KOOGaAapAbl KOMMEP-
UMSIAQHABIPY TYPFbICbIHAH CapaAaraH. 3epTTey MiHAETTepi >kobGarapAbl
MaTEHTTIK TaAAQy J>K8He COTTi KOMMEPLMSIAAHAbIPDYFAa 8Cep eTeTiH
dakTopAap MeH KeaepriAepai aHbikTay 60AbIN TabbiAaabl. 3epTTey 6apbi-
CbiHAQ 14 FbIAbIMU-3epTTeY XK006aChIHbIH XXeTeKLIiAepi MeH 9 caparniiblAaH
3KCMEPTTIK MHTEPBbLIO aAbiHABI. XKaArMbl caHbl 23 cyx6aTTblH HOTUXKECIH-
Ae KaszakcraHaarbl >KaCbIA TEXHOAOTMSIAGP CaAaCbiHAAFbI ©HepTabbiCTap
MEH TMaTEeHTTEPAI KOMMEPLMSAQHAbIPYFa KeAepri 6oAaTbiH hakTopAap
aHblkTaAabl. CapanibiAapablH 6acbiM GOAIr KapsKbIAbIK, MHMPaKYPbi-
ABIMAbIK, TEXHOAOTMSAbIK, KAAPAbIK, (DaKTOPAAPAbIH MaHbI3AbIAbIFbIH
aTan eTTi. ATaAaFaH (pakTOpAapAblH GapAbIFbIH €CKepe OTbIpbIM, KeAep-
FiAEPAI >KO YLIIH KelleHAl WapaAap Kypy KaxkeT. byA «KOHbIp» 3KOHO-
MMKaAQH >KaCbIA SKOHOMMKara eTy Herizi 6OAaAbI.

Ty¥iH ce3aep: KOMMEPUMSIAQHADIPY, XKACbIA TEXHOAOTUSIAAP, FbIAbIMM
3epTTey HOTMXKEAEepi, MHHOBALIMSADBIK, MEHEAXKMEHT, TYPaKTbl AaMy.

3eAeHble TEXHOAOTMU SIBASIIOTCS BAXKHEMLLIMMMU MHCTPYMeHTaMm1 obec-
nevyeHns yCTOMUYMBOrO Pas3BUTUS SKOHOMMKU. [lepexoa K 3eAeHOM 3KOo-
HOMUKe TpebyeT M3MEHEHMs CYLLECTBYIOLLMX MOAXOAOB B YMpaBAEHWU,
MHCTUTYTOB U PbIHKOB. OAHMM M3 BaKHEMLUMX MOKasaTeAer SBASeTCs
ycrnewHoe npumeHeHne pesyabtatoB HNP no 3eaeHbiM TexHOAOTMSAM. B
3TOM CBY3M, aBTOPaMM MPOAHAAM3MPOBAHbI MPOEKTbl MO 3€A€HbIM TeXHO-
AOTMSIM B MAQHE KOMMepLMaAM3aUmm. 3aAa4M MCCAEAOBAHMUS 3aKAIOYAIOT-
C9 B MPOBEAEHMM MAaTEHTHOrO aHaAM3a Mo NPOeKTaM, a Tak)Ke onpeAene-
HMU KAIOYEBbIX (DAaKTOPOB M 6APbEPOB AAS YCMELLIHON KOMMEpPLMAAM3aLIMm
3eAeHbIX TEXHOAOTMIA Ha OCHOBE 3KCMEPTHOro ornpoca. bbirno npoBeaeHo
3KCMEPTHOE MHTEPBbIO C MPeACTaBUTEeAIMM 14 MPOEKTOB MO 3EAEHbIM
TEXHOAOTMSIM M 9 3KCrepTamu B AaHHOM o6AacTu. o pesyabtatam MH-
TEPBbIO ObIA BbISIBAEH M KAACCUUUMPOBAH PsiA (DakTOpoB 1 Gapbepos,
BAMSIOLLIMX HA KOMMEPLMAAM3ALLMIO MATEHTOB M M30OpPETEHUI M0 3eAe-
HbIM TEXHOAOTMSIM. BOABLUMHCTBO 3KCMNEPTOB MOAYEPKHYAM BaXKHOCTb
(PMHAHCOBbIX, MH(PACTPYKTYPHbIX, TEXHOAOTMUYECKMX U KAAPOBbIX Gapbe-
poB. Heo6X0AMMO BbIpaboTaTh KOMMAEKCHbBIE MEpPbI MO MX MPEOAOAEHUIO
C YUYETOM BbISBAEHHbIX (DAKTOPOB. DTO MOCAYXKMT OCHOBOM Mepexoaa 13
«KOPUYHEBOWM» SKOHOMMKMN K 3€AEHOMN.

KatoueBble cAOBa: KOMMeEpPLMAAM3aLMsl, 3€AeHble TEXHOAOTMM, pe-
3YAbTaTbl HaYYHbIX MCCAEAOBAHWI, WHHOBALMOHHbIA MEHEAXKMEHT, YC-
TOMYMBOE pPa3BUTHE.
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Introduction

Today the task of ensuring the sustainable development of hu-
man civilization is being viewed as the guiding principle of the life
of the economy and of the society in general. Sustainable devel-
opment is considered to be a development which “... satisfies our
current needs without jeopardizing the capability of generations to
come to satisfy their own future needs [1]. In a most general sense,
the solution of this task is linked to the shaping of “a new model of
green economy” [2].

Researchers focus their interests on the commercialization of
new green technologies that will substantially improve social wel-
fare and ensure process of transition to green economy.

The OECD has defined green growth as follows: “Green growth
is about fostering economic growth and development while ensuring
that the natural assets continue to provide the resources and environ-
mental services on which our well-being relies. To do this, it must
catalyze investment and innovation which will underpin sustained
growth and give rise to new economic opportunities” [3]. The Earth
Summit Rio 1992 provided the vision and important pieces of the
multilateral machinery to achieve a sustainable future.

Literature review

Nevertheless, many authors around the world, such as environ-
mentalists, scientists, politicians, economists have made a huge con-
tribution in attempting to create a more sustainable future.

For example, A. Leopold published his well-known book in
1949, wherein the main message is that the land is not there to serve
us, but that we need to live in community with the land [4]. P.L. Eh-
rlich states that population growth and environmental deterioration
are inextricably linked, and proposes four action items to address the
crisis [5]. He also accentuated that gargantuan efforts are necessary to
increase food production and feed all human-being. R.Buckminster
Fuller argues that shortsightedness and siloed thinking are the main
causes of impending ecological crisis [6]. His book is a remarkable
for its overall message as for its elaboration of concepts that were
ahead of their time. Also, he suggested considering the planet as a
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closed system, using a metaphor “Spaceship Earth”
to indicate it, so there is no “away”. In 1972, Mead-
ows D.H. and other authors published a commis-
sioned report to the Club of Rome, which is known
as a book “The limits to growth”. Their book was
revolutionary, and reports 13 scenarios for the future
based on a computer simulation model developed
at MIT [7]. Despite variations, all of them produce
a sobering conclusion, namely that “the behav-
ior mode of the system is clearly that of overshoot
and collapse. Authors claim that growth trends in
world population, industrialization, pollution, food
production and resource depletion suggest that bio-
physical limits will be reached sometime within the
next 100 years.

One of the turning points in the sustainable
development is the publication of The Brundtland
report, also known as “Our common future”. This
report introduces the three fundamental components
of sustainability — environment, economy and so-
ciety — and highlights what is needed in each area
to achieve sustainable development [8]. It makes it
clear that we cannot achieve success in one of these
areas at the expense of areas. Being considered one
of the first comprehensive assessments of both the
social, environmental and economic problems fac-
ing the world, one should admit that the UN Con-
ference in Environment and Development held in
Rio de Janeiro in 1992 was a direct outcome of this
Brundtland Report. Doubtless, Kazakhstan has a
distinct understanding of the state management as-
suming that promotion of the green economy is the
main way and the only one in maintaining a sustain-
able development.

President of Kazakhstan N.A. Nazarbayev in the
message “Strategy” Kazakhstan-2050”: new politi-
cal course of established state” indicates 10 global
challenges that the twenty-first century poses to hu-

manity, as well as measures taken in Kazakhstan to
address them. In addition, he instructed the Govern-
ment to revise the legislation on copyright and pat-
ents, as well as an analysis of all previously issued
patents and registered copyrights for possible com-
mercialization.

Research methodology

This paper aims to consider the commercializa-
tion issues of green technologies in Kazakhstan as
a main tool of establishing sustainable economy. In
this research, 14 projects were selected out of 43 po-
tentially successful projects and 9 experts were in-
vited from this field. As a result, 23 interviews with
experts in the area of green technology were con-
ducted and analyzed.

Research objectives are to determine availabil-
ity of patents in projects and to identify key factors
and barriers that affect the successful commercial-
ization of technologies based on the respondents’
opinions.

Questions for the representatives of the projects
were based on a literature review and pilot interview.
It is important to distinguish main research question
and subsidiary questions according to methodology
of qualitative research [9]. All experts were inter-
viewed on condition of anonymity. Interviews were
conducted by the method of story-telling, where the
researcher asked basic questions to guide conversa-
tion in the right direction, subsequently the story of
an expert based on his personal experience and deep
knowledge [10], [11].

A great experience and professionalism of the
experts revealed several hidden factors and the spe-
cific problems of green technologies. For the clarity
of selection Figure 1 and Figure 2 presents the seg-
mentation of respondents.

B havefrom1 to10
patents

®havefrom1lto 19
patents

»have 20 and above
patents

® don'thave a patent

Figure 1 — Segmentation of experts on the number of patents
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B scientists
H private sector

= national companies

Figure 2 — Segmentation of experts

Research results and discussion

Analysis of inventive activity is traditionally held
with the study of statistical data on the availability
of patents and other protective documents. However,
the existence of a patent does not guarantee its use.
Unfortunately, the low level of commercialization of
domestic developments proves this theory. Therefore,
it is important to understand the commercialization
process from the inside, to find out the reasons for the

low level of implementation of university research,
to take into account the opinion of scientists and
immediately take the necessary measures.

Conducted expert interviews have allowed
to reveal some factors that were noted during
the preliminary literature review. As a result,
we have selected the most significant factors
and important barriers that affect the successful
commercialization of green technologies in
Kazakhstan (Table 1).

Table 1 — Factors and barriers affecting the commercialization of green technologies in Kazakhstan

DN AW =

. Low wages of scientists

Factors Description
. Lack of funding of R & D phase of the project
Financial . Lack of funding for clinical research, field testing, or production of the industrial design

. The high cost of the necessary technology
. Lack of scientific capital to start their own production

Infrastructure /

Technical further advancement on the market

1. Insufficient development of domestic production, which could be applied for green technology
2. Lack of development of the material-technical base for advanced research
3. Poor communication with the industry, making it difficult to conduct tests of the invention and its

4. Priority use of ready-made foreign technology

Legislative production.

1. Lack of incentives for the introduction of new green technologies in the industry. Payment of the fine
for causing harm to the environment is much cheaper than the introduction of green technology into

2. Lack of incentives for cooperation with domestic research institutes to long-term research projects
3. Lack of intellectual property protection

Personnel

1. The deficit of professional staff in the field of innovation management

2. Deficit of highly skilled economists and managers, their isolation from the production

3. Deficiency of lawyers in the field of intellectual rights, including international qualifications

3. Poor communication between scientists and government officials due to the lack of expertise of spe-
cialists in the management of commercialization

Socio-cultural

1. Low demand for green technology in the domestic market
2. Lack of awareness about the relevance of the use of green technology, low environmental awareness
3. The low purchasing power of the population
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Table I continuation

1. The scientist is an inventor, but not a seller. The reluctance of scientists to engage in self-promotion
and commercialization of the invention.

Personal 2. Weak market research, resulting in the first scientist comes up with an invention, and then looking for a buyer.
3. Reluctance to risk and not to disclose information on the intellectual property
1. The presence of a rich hydrocarbon reserves in the country, which reduces the profitability of renew-
able energy

Others 2. Bureaucratic obstacles

3. Low effectiveness visit thematic exhibitions
4. High competition from foreign suppliers

Note — Compiled by the author on the basis of research

56% of respondents noted the importance of the
financial problem. It is known that the universities
are mainly carried out research works, but to
commercialization of the product, it must pass the
R & D stage, the production of industrial design,
testing and field studies, the creation of the final
product / technology, the search for investors, start-
up of production, marketing, promotion, etc. That is
not entirely correct to expect the commercialization
of technology from the research project with a small
budget. For each of the above steps it requires huge
resources and time.

47% of respondents noted the infrastructure and
technical problems. Most projects have domestic
and international patents. However, links with
industry and production scale are necessary for
further commercialization. In the absence of the
corresponding production in the country, a scientist
forced to seek foreign producers, where the disclosure
of intellectual property secrets carries a certain
risk. Therefore, companies in the field of green

technologies, working in Kazakhstan are inclined to
buy ready-made foreign technology than to invest in
non-tested invention, which requires additional costs.

Experts generally noted positive trends in the
development of the legislative framework relating
to the protection of intellectual rights, and the
development of innovative activities. However,
47% believe that additional legislation stimulating
the use of green technologies in the industry. 21% of
respondents confronted with the facts of misuse or
insufficient protection of intellectual property.

The importance of having highly skilled personnel
has noted 43% of respondents. It should be noted that
the state began training in innovation management are
only a few years ago. Therefore, there is a shortage of
professionals in the field of innovation management.
The vast majority of scientists reported that they
do research and invents, and other specialized staff
should carry out economic calculations, do market
research, search for investors, manage projects, sell
technology and so on.

P

vy

7

L State support

L Innovation infrastructurc

7

L Funding I

/ Y

Development of domestic
production

‘k Qualificd personnel

-

\.

Legislative base

Figure 3 — Key factors influencing the successful commercialization
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The important role played by social and cultural
factors. 30% of the experts believe that the lack
of awareness on the relevance of the use of green
technology, low environmental awareness determine
the low demand in this area.

349% of experts drew attention to the personality
of the scientist. As noted earlier, the scientist is not
an economist or businessperson, so often research
project is not aimed at solving existing problems
of production or business, and is a continuation of
previous research scientist. That is, the scientist first
gets the patent, then looking for ways to implement.

After analyzing the interviews of both
scientists and businessmen, we concluded that the
successful cooperation needed dialogue platforms
and qualified mediators / managers. In addition,
we have identified six key factors influencing the
successful commercialization of green technologies
in Kazakhstan (Figure 3).

On the commercialization of green technologies
in the country is influenced by other factors. For
example, the experts noted that the presence of the

rich hydrocarbon reserves in the country reduces the
profitability of renewable energy. High competition
from foreign suppliers, where green technologies
are developed with 60 years of XX century, is also a
significant impact on domestic inventors.

Conclusion

It is important to build an effective relationship
between science, production and business. This applies
to all fields of science. Commercialization of new green
technologies significantly contributes to sustainable
development. Necessary measures have been taken for
this purpose, but there are problems and challenges that
need to be solved. The green economy is more than just
environmental in scope; it is also about development
and the economy. From a development perspective,
a green economy might benefit both developed and
developing countries. Kazakhstan cannot remain
aside from the sustainable development through green
technologies; in fact, it can be a new impetus for the
future development of the country.
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