ECONOMIC PROCESSES MANAGEMENT
international scientific e-journal (ISSN 2311-6293)
epm.fem.sumdu.edu.ua

Ne2 — 2015
Omelyanenko V. A. Space technologies transfer as an economic
growth driver [Internet source] / V. A. Omelyanenko // Economic Received
Processes Management: International Scientific E-Journal. — 2015. 05.04.2015

- Ne 2. - Access mode:
http://epm.fem.sumdu.edu.ua/download/2015_2/2015_2 20.pdf

V]IK 339.92:330.341.1
JEL Classification: O 19, R 58

SPACE TECHNOLOGIES TRANSFER AS
AN ECONOMIC GROWTH DRIVER

Omelyanenko Vitaliy Anatoliyovych
Assistant of Economic Theory Department
Sumy State University, Ukraine
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Introduction. Space economy is the full range of activities and use of resources
that create and provide value and benefits to human beings in the course of exploring,
understanding and utilizing space. Space activities are focused on improving the
efficiency of solving problems of an economic nature, to ensure national security and
contributes to the development of national science and technology.

The three major sectors of the space industry are: satellite manufacturing,
support ground equipment manufacturing, and the launch industry. Also
commercialization of space is the use of equipment sent into or through outer space
to provide goods or services of commercial value, either by a corporation or state.

Technological innovation drives competitiveness and growth, while innovations
are driven by many factors, but the exploration and exploitation of the space frontier
is one of them. The focus of space exploration today is in the economic arena. Rising
living standards and technological advancement around the world mean greater
competition from places that were never competitors before.

Analysis of recent researches and publications. OECD [3; 5; 6], European
Space Agency (ESA) [7], International Space Exploration Coordination Group [1]
publication which provides findings on the socioeconomic contributions that may be
derived from the use of space applications, with an extensive review of existing
assessing methodologies.
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Previously unsettled problem constituent. The task of evaluating the
effectiveness of space projects is an important issue. Successful solution of this task
depends on the accuracy of the findings of the scientific significance of the results of
the social and economic efficiency of planned and completed projects in space
industry.

Main purpose of the article is to analyze the main economic effects of space
economy and consideration of the main tasks of technology management.

Results and discussions. The space sector has often been considered one of the
main frontrunners of technological development, since the beginning of the space
age. Benefiting from advances in related domains (e.g. material sciences), the number
of space-related patents has almost quadrupled in 50 years.

The exploration of space is an engine for creation. It sparks high-tech and high-
paying jobs. The main source of economic effect of space industry has technological
base.

The most common economic measurement for any technology’s value is the
calculation of benefits and costs. In theory, to calculate the ratio, it is necessary to
divide the benefits (e.g. improved productivity, decreased cost of operations,
increased revenue and better customer satisfaction rates when applicable) by the costs
of deploying the system (e.g. hardware, software, maintenance, training and so forth).

However space systems are by nature multifaceted and rely often on lengthy
research and development. The challenge of putting a monetary value on the
technologies and services they deliver remains a complex and often subjective
exercise. As discussed in OECD (2008), monetary or financial valuation methods fall
into three basic types, each with its own repertoire of associated measurement issues
and none of them entirely satisfactory on its own. They include:

- direct market valuation (e.g. market pricing);

- indirect market valuation (e.g. replacement cost);

- survey-based valuation techniques (i.e. contingent valuation and group
valuation).

One option is to use several of these methods in parallel to test assumptions and
the resulting impacts of a given space application. Ongoing work in OECD is devoted
to conducting case studies on selected space applications, in order to provide a source
of comparative national experiences and lessons learned when trying to apply the
different methodologies to the study of impacts.

Space investments can also provide socio-economic returns such as increased
industrial activity, and bring cost efficiencies and productivity gains in other fields
(e.g. weather forecasting, tele-medicine, environmental monitoring and agriculture
previsions). Several space applications have reached technical maturity and have
become the sources of new commercial downstream activities, sometimes far
removed from the initial space research and development. For example, the growth of
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positioning, navigation and timing applications, which rely on satellite signals, has
spurred new commercial markets (e.g. GPS chipsets in smartphones). But as Einstein
wrote: «Not everything that counts, can be counted». This is also true for the
diversity of socio-economic impacts derived from space activities.

As shown in Fig. 1, impacts can be categorized in different segments: new
commercial products and services (including “indirect industrial effects” from space
industry contracts, meaning new exports or new activities outside the space sector),
productivity/efficiency gains in diverse economic sectors (e.g. fisheries, airlines),
economic growth regionally and nationally, and cost avoidances (e.g. floods).The
following sections review some of the impacts that have been detected so far.

Impacts limited in their duration and taking place mainly during the development phase
of a programme/an infrastructure: e.g. a new space launch site = multiplier for investments
intransport infrastructure in a given region

“Indirect industrial effects” from institutional contracts
(new exports or new activities for the space industry)

New commercial activities New mass market products and services using satellite
(new products and services) capacities (e.g. satellite positioning signals in car navigation)

) New products outside the space sector based
Temporary impacts on transferred technologies (&.g. medical imagery)

| Productivity/efficiency gains - R
T ——— FE.g precision farming, fisheries, and transport

Indirect impact on the economy derived from
the enduring presence of a local space industry

——  National/regional economic growth

Enduring impacts ——

E.g costs avoided and lives saved thanks

] i to flood forecasts

Fig. 1. Review of possible impacts derived from space programs investment

The main objective of the industry is the creation of conditions for the
integration processes in the space technology and civil industries. the essence of this
is to provide enterprises and industries common scientific and technological
environment, which would be able to develop and produce a wide range of high-tech
products of rocket and space, defense and civil purposes, the establishment on the
basis of existing production more efficient and flexible enterprises with different
forms of ownership, including joint ventures with significant high-tech industries that
are attractive to domestic and foreign investors.

Based on these findings the technology transfer of space industry technologies
can be defined as the driving force of economic development (Fig. 2). This approach
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is based on analyzing direct and indirect benefits of space tech development.

Intersectoral Scientific-Technical Complex
(a set of support networks technology)

v
Technology package of space industry

[
v v

Main technologies Secondary technologies

[ ]
v

Technology transfer

v v
National innovation system Global innovation system
Technology adaptation Technology adaptation

Fig. 2. International space technology transfer as a factor in economic growth

The direct benefits of exploration include the generation of scientific
knowledge, the diffusion of innovation and creation of markets, the inspiration of
people around the world, and agreements forged between the countries engaged in
exploration.

Indirect benefits that result over time include tangible enhancements to the
quality of life such as improved economic prosperity, health, environmental quality,
safety, and security. They also include intangible philosophical benefits such as a
deepened understanding and new perspectives on humankind’s individual and
collective place in the Universe.

Space exploration thus supports innovation and economic prosperity by
stimulating advances in science and technology, as well as motivating the global
scientific and technological workforce, thus enlarging the sphere of human economic
activity.

Conclusions and directions of feather researches. Space industry is the engine
of innovation development of the economy that contribute to a synergistic effect of
the introduction of high-tech products, services, goods in various sectors of the
economy. For more than 40 years, the technologies and research derived from space
exploration have been successfully applied to a long list of items that enhance our
quality of life here on Earth.Space-based systems deliver information and services
that protect lives and the environment, enhance security and stimulate industrial and
economic development. The next ten years will be essential for building international
partnership for exploration. This will offer opportunities to developed and emerging
space nations to contribute according to their needs and capabilities.



ECONOMIC PROCESSES MANAGEMENT
international scientific e-journal (ISSN 2311-6293)
epm.fem.sumdu.edu.ua

Ne2 — 2015

References

1. Benefits Stemming from Space Exploration (2013). International Space Exploration
Coordination Group. Retrieved from http://www.globalspaceexploration.org/wordpress/wp-
content/uploads/2013/10/Benefits-Stemming-from-Space-Exploration-2013.pdf

2. Krapyvny 1. V., Omelyanenko V. A., Vernydub N. O. (2015). International innovation
networks as new stage of innovation development. Economic Processes Management: International
Scientific E-Journal. 1. Retrieved from
http://epm.fem.sumdu.edu.ua/download/2015_1/2015 1 17.pdf

3. OECD work on the space sector. Retrieved from www.oecd.org/futures/space.

4. Omelyanenko V.A. (2014). Analysis of Potential of International Inter-Cluster Cooperation
in High-Tech Industries, International Journal of Econometrics and Financial Management. Vol. 2
No. 4, 141-147.

5. Space Technologies and Climate Change (2008). OECD Publishing, Paris.

6. Space Technologies and Food Security (2011). OECD Publishing, Paris.

7. Space Technology for Socio-Economic Benefits (2014). 24th United Nations/International
Astronautical ~ Federation = Workshop, European Space Agency (ESA). Retrieved
fromhttp://www.unoosa.org/oosa/en/SAP/act2014/un-iaf/index.html

8. The Space Economy at a Glance (2011). OECD. Retrieved from http://www.oecd-
ilibrary.org/docserver/download/9211051ec017.pdf?expires=1430561181&id=id&accname=guest
&checksum=8D1BF059E798F103A78F815CABC1966A

TPAHC®EP TEXHOJIOI'TH KOCMIYHOI I'AJTY3I
AK ®PAKTOP EKOHOMIYHOTI'O 3POCTAHHA
Omenbsinenko Bitauiii AnarosiiioBuy
acucmenm Kagheopu eKoHoMiuHOT meopii,
CymcoKuil 0epicaenuil ynigepcumem, YKpaina

Cmamms npucesiuena auanisy OCHOBHUX 0COOIUGOCMEU 6NIUBY KOCMIYHOI 2any3i Ha
eKoHOMIYHUll po3eumok. llpoananizosano ocHoeHi epexmu ma Gaxkmopu po3eumKy eKOHOMIKU
KOCMIYHOI distibHocmi. Buznaueno menoenyii’ ynpasiinisa mexHoni02i4HO0 CKAA0080I 2aysi.

KurouoBi cioBa: mpancghep mexnonoeii, kocmiuna eanysvb, (IHAHCYBAHHSA, €KOHOMIKA
KOCMIYHOI 2a1y3i, MIXCHAPOOHEe CNi8POOIMHUYMEO.

TPAHC®EP TEXHOJOI'M KOCMHUYECKOM OTPACJIA
KAK ®PAKTOP D KOHOMMNYECKOI'O POCTA
OmeabnsaiHeHKo Buranmnii AnarojibeBuY
accucmenm Kageopvt IKOHOMUUECKOU meopuu,
Cymckuii cocyoapcmeeHHblil yHugepcumen, YKpauna
Cmambs nocesawena anaiu3y 0CHOBHbIX 0CODEHHOCMel GIUAHUSL KOCMUYECKOU Ompaciu Ha
9KOHOMuUYeckoe paszsumue. [Ipoananuzuposanvl 0CHOBHble 3pdexkmuvl u Gaxmopwvl pazeumus
9KOHOMUKU KOCMudeckol desmenvrocmu. Onpeodenienbl meHOeHyuu ynpasieHus mexHoai02u4ecKkoll
cocmasnsouiel Oompaciu.
KioueBble cioBa: mpancghep mexnonocuti, Kocmuyeckas ompaciv, (QUHAHCUPOBAHUE,
9KOHOMUKA KOCMUUECKOU 0estmenlbHOCIU, MeHCOYHAPOOHOe COMPYOHUYECMBO.



