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Space-rocket industry development has been investigated as a perspective high-
technology sector of economy in Ukraine. Based on the global activity tendency in the sphere of
space technique and technology development a conclusion has been made regarding the
negative influence on the general country’s development made by high-technology "outflow”
which is not launched within the system; as well as concerning the necessity of commercial
segment development of space production and technologies market.
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Hamewyx A. Bvicokomexnonozuumnsle CeKmopbl IKOHOMUKU: HAUUOHAIbHOE U
MeHcOyHapoOHoe usmepenus. Vccnedosano pazgumue pakemmo-KOCMULECKOU nPOMbIULICHHOCU
KaK TNepCneKmuUHO20 GbICOKOMEXHONIOSULHO20 CeKmopa dKoHomuku Ykpaumnwi. Ha ocnoee
MEHOEHYUTE MUPOBOT AKMUBHOCTIU 8 Chepe PA36UNUsL KOCMUYECKOU MEXHUKU U MEeXHOIO2UlL
coenan 8bl800 0 He2amusHoOM ausHUU "ommoka’ 8vblCoKUX mexHOoNo2Ull, He BHeOpPIeMbIX
BHYmMpU cucmemyl, Ha obwWee pazgumue CMpauvl, a MmaKdxice 0 HeoOXOOUMOCHU PA36UMUsL
KOMMEPHeCcKo20 Ce2cMeHma PblHKA KOCMUYECKOU NPOOYKYUU U MeXHOI02UIL.

Knwouegvle cnoea: BBICOKOTEXHOJOTUYHBIA CEKTOP 3KOHOMHKH, a3pPOKOCMHYECKAs
0Tpaciib, PAKETHO-KOCMUYECKAs! IIPOMBIIIIIEHHOCTb, BRICOKOTEXHOJIOTUYHBIN SKCIOPT Y KPauHBbI.

Background. An implementation experience of the innovative deve-
lopment pattern within the leading countries national economies confirms the
strategic significance of those sectors that are globally competitive. The
USA system of scientific and technical programs’ fulfillment "budget planning,
programming, working out and fulfillment", Finland and Israel innovative
systems’ high effectiveness, legal norms of stimulating NDDKR in Japan [1],
high-technology strategy in Germany, White book "Innovatively-oriented
nation" in Britain [2] — each of them is aimed at increasing the effectiveness
of sectors which generate innovative high-technology product.

The innovative direction of development has been chosen in Ukraine
as well. Among the principal normative legal instruments the following should
be pointed out: "The innovative development strategy of Ukraine for 2010-2020
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in conditions of global challenges", the Program of economic reforms for
20102014 "Prosperous society, competitive economy, effective state", State
program of economy development activation 2013-2014 [3].

Analysis of the latest research and publications. The problem of
effective implementation of innovative development pattern and further
increasing of the national economy competitiveness is being studied by the
leading scientist-economists, particularly, Antoniuk L. [4], Filipenko A.[5],
Fedulova L. [6], Makohon Yu., Cherep A. and Androsova O. [7] and many
others. The works of such scientists and experts as Horbulin V., Alekseiev M.,
Dzhur Ye. and Dzhur O. [8], Dehtiarev O. [9], Kisterskyi L., Koniukhov S.
and others are devoted to the search of ways to increase the economy
effectiveness of the Ukrainian space-rocket industry, being a potential high-
technology sector. It should be mentioned that space-rocket industry is
becoming more often an object of scientific investigation conducted by
promising scientists.

The further study is needed for the process of the national economy’s
high-technology sectors development that defines their perspectives on high
technologies global markets.

Taking into account the experience of countries — innovative leaders,
the available scientific work by researchers and experts, the article’s objective
is to assess the Ukrainian space-rocket industry potential and its relation
with the global activity in the sphere of space technique and technologies
development.

Materials and methods. Information resources of the scientific
research are statistics data of Organization of economic collaboration and
development, State service of Ukraine’s statistics, current documents about
the global activity in the sphere of space technique and technologies
development Spacefoundation, Annual reports of Ukraine’s State space
agency, information provided by the official media. The investigation’s
methodological instruments are represented by general scientific methods of
research: dialectical, cognition, scientific induction and deduction, systematic,
comparison and synthesis.

Results. In 2010-2012 the Ukrainian space industry enterprises
manufactured and sold goods for more than 9.5 billion UAH. At the same
time space-rocket production constitutes 62 % of the general volume of
manufacturing. The goods exported for 6 billion UAH constitute more than
60 % of the general volume of manufacturing [3]. The state policy’s tasks
for 20132014 are the implementation ensuring of programs and projects in
space activities sphere, including the creation of space rocket complex
"Tsyklon-4" and National system of satellite communication. As a result of
program fulfillment it is anticipated an increase at least by 1.5 times of
production volume of rocket-space equipment and export of goods and

40 ISSN 1727-9313. HERALD OF KNUTE. 2013. M 6




STATE AND ECONOMY

service by 2.3 % in 2013 and by 10.8 % in 2014. Optimistic forecast of
Ukrainian rocket-space industry development reflects the global activity
tendencies in this sector.

The data analysis [10-14] shows, that in the period of 2000-2011
among the countries — leaders in the sphere of space investigation and
employment there were France, Germany, Japan, Great Britain and the USA
that were demonstrating systematic, stable accumulation of gross expenses
volume for research and development: for the period of 12 years the value
indices increase was from 42.25 % for Great Britain up to 77.77 % for
Germany (by equality of purchasing power). This group of countries is
characterized by a systematic increase of expenses volume of private sector:
in France and Japan the indices increase in 2011 even exceeded the gross
expenses volume increase in relation to 2000.

During this period China and Russia have demonstrated a considerable
increase of gross expenses volume and private sector expenditure for
research and development. An increase by 664.77 % of the gross expenses
indicator and by 866.05 % of the private sector expenditure indicator in
China is caused by implementing the aggressive strategy of country’s
investment-innovative development. To support this fact there is a data
closure regarding the aerospace industry in China. A significant increase of
expenses on research and development in Russia (respectively by 234.13 %
and 187.48 %) is a result of transformational processes, the reformation of
economic management system and other factors.

In Japan and Russia a considerable reduction of private sector
expenditure and an increase of financing the research and development in
aerospace industry by state funds are still lasting. In France and Germany
the sources of private sector as well as budget resources are equally involved to
develop space activities. The USA encourage the activity to raise private
funds for partnership relations in astronautics, showing in 2011 against 2000
the increase of private sector expenditure for research and development in
aerospace industry by 189.31 %. The national aerospace industry financing
by state budget establishes a significant segment of economic activity on the
space technique and technology world market (figure 1).

Just the volume, forms and directions tendencies in financing define
the development tendencies of both the world astronautics and Ukrainian
space industry. This factor is becoming the most important one during
transformational processes of the world activity in space technology and
technique development area, as it sets up new promising opportunities for
the industry’s national enterprises.
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Figure 1. World activity financing in the sphere of space technique
and technology development in 2007-2012, billion USD*

* Made by the author according to the data [15-17].

The principal factor of Ukrainian space industry development is
a predomination of state ownership in the property structure of the majority
of enterprises and the state exclusive right to distribute the manufactured goods.
Production manufacturing at the industry’s enterprises is made according to
the state order or the contracts (projects) concluded between foreign partners
and governmental bodies of Ukraine (the State space agency of Ukraine, the
Cabinet of Ministers of Ukraine, the Ministry of Defense of Ukraine). Under
such conditions an analysis of space industry financing by state budget of
Ukraine is becoming topical (table 1).

The figures in fable 1 are visual evidence of the tendency to reduce
the volume of budget programs financing of the Ukrainian space industry
enterprises: by comparison with an indicator in 2008 the total sum of finan-
cing in 2011 was reduced by 38.85 %. The tendency of reducing is a typical
one for almost all state financing programs, where the activity of industry’s
enterprises has been undertaken. The greatest volume reduction was
observed under the Nationwide space program of Ukraine (by 73.30 % in
2011 against 2008).

The tendencies analysis of budget programs financing in 2008-2011 wit-
nesses that the activities’ restructuring and diversifying processes are still
lasting at the Ukrainian space-rocket industry’s enterprises: in 2010 the follo-
wing programs "Administration and management in the sphere of space acti-
vities" and "Loans service for international projects" were accepted to be
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financed. These programs’ implementation caused an increase in the general
structure of financing the area "Other budget programs" (by 71.34 % in
2011 against 2008) and, it is possible, initiated the programs of construction
(purchase) of accommodation for servicemen as well as the restructuring,
developing of the industry’s key enterprises — executives of international
projects and contracts. At the same time the main volumes of funds are
directed to the international project "Tsyklon-4" implementation, which
loans servicing in 2011 constituted 30.79 % in the financing programs
general structure.

Table 1
Ukrainian space industry budget programs financing in 2008-2011 *
2008 2009 2010 2011
Programs of financing 0 mil | mil | mil | mil
& UAH & UAH & UAH & UAH

Nationwide space program 30.37 222.97 |20.16 | 82.39 |17.7 [60.06 |13.26 |59.53
Applied scientific and scientific | 5 | o 66 1015 | 0.61 [0.17 | 058 | 0.14 | 0.63
and technological products
Space instruments running and
trial

Propellant and ammunition
utilization

Wind power plants’ construction | 2.25 [16.52 | — - - - - -

Providing young people with | 44 | 353 | g8 | 327 [1.06 |3.60 | 0.83 |3.73
aerospace education

17.63 {129.43 {29.36 {119.99 40.19 [136.37{26.07 [117.03

36.18 [265.62 (22.51 {91.99 |23.9 |81.10 |23.16 |103.97

Other budget programs, 13.04 [95.74 [27.02 [110.42 [16.98 |57.61 |36.54 [164.04
including

Administration and mana-

gement in the sphere of space | — — - - 4.22 11432 | 3.68 [16.52
activities

Loans service for international
projects (including "Tsyklon —4")
construction (purchase) of

- - - - 12.76 |43.30 |30.79 [138.22

. . - - - - — - 1.78 | 7.99
accommodation for servicemen
Restructuring and development
of CB "Pivdenne", "Pivdenmash" | B B B B a 0.2% 1130
Total 100.00{734.17 [100.00|408.67 {100.0 339.31|100.00 #48.92

* Made by the author according to the data [11-13].

The results of structure analysis of products sold by types are rather
interesting (figure 2). The Ukrainian space industry’s enterprises demonstrate
an increase of overall volumes of goods sold: an increase in sales in 2011 against
the 2008 indices was 47.02 %. Such an increase was ensured by raising the
space-rocket equipment sales volumes (by 44.27 % in 2011 against 2008)
and by special purpose products sales volumes growth. In 2008 these two
types of production were combined within the heading "Space-rocket production"”.
The special purpose production, which was placed into a separate type, in
2011, demonstrated an increase of sales volumes by 81.41 %.
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Figure 2. Sales of production by space industry’s enterprises of Ukraine in
2008-2011 according to their types, mil. UAH*

* Made by the author according to the data [11-13].

Comparing with the dynamics of industry’s budget programs finan-
cing (see table 1), it should be pointed out, that along with a production new
type selling in 2009 there was an obvious increase of financing "Other budget
programs" resulted in considerable growth of the share of this sphere within
the programs’ general structure. It has to be noted that since 2009, the budget
institutions and scientific organizations of dual-purpose have not been included
into the index of the overall sales volume of the industry’s production.

The space industry production is systematically a component of high
technology export of Ukraine that is characterized by the tendency to
increasing (figure 3). According to the press service’s reports of the State
space agency of Ukraine [18], the production sales volumes of the
Ukrainian space industry’s enterprises in 2012 rose by 17.7 % against 2011
(respectively they were in terms of value indices near 4006.08 mil. UAH).

Thus, in the period of 2008-2012 the industry’s sales volumes rose by
72.01 %, mainly at the expense of the space-rocket technique manufacturing
and work fulfillment according to the Program of solid propellant utilization
and drilling-and-blasting operations. The production announced share to the
export in the overall sales volume constitutes 61.7 % or nearly 2471.75 mil. UAH.
As Figure 3 shows, the industry enterprises’ activity is characterized by the
tendency to increasing the production sales volumes to the export (in 2012
there was a growth by 124.37% against the 2008 indices). Such a tendency
is well-grounded for relative ratio as well as for value indicators: syste-
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matically the production share to the export in the overall sales volume is
increasing (61.7 % in 2012 p. against 47.3 % in 2008), more than double
increase of the sales value volumes is observed (2471.75 mil. UAH in
2012 against 1101.62 mil. UAH in 2008). In 2009 the principal export
products were carrier-rockets for the international space projects "Sea
launch", "Ground launch", "Dnipro", control systems for the carrier-rockets
"Soiuz", "Proton", docking systems "Course". In 2012 the principal export
products also were rocket-space technique that is confirmed by the
correspondent growth of this production type in overall sales volumes.
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Figure 3. The Ukrainian space industry’s production selling
to the export in 2008-2012, mil. UAH*

* Made by the author according to the data [11-13; 18].

The investigation results have proved the intellectual-personnel
potential’s significant impact on the character and effectiveness of the
Ukrainian space industry enterprises’ activities (table 2).

The analysis of table 2 shows, that the industry’s enterprises suffer
areduction of overall amount of employees (reduction was in 2011 by
11.85 % against 2008). At the same time there is an increase of the young
people under 35 (by 40.42 % in 2011 against 2008). A considerable
rejuvenation of human resources, working at the industry’s enterprises, is
accompanied by gradual reduction of employees, who have general
secondary and higher education, as well as those who have an academic
degree. At the same time it should be highlighted that there is a significant
increase of quality indices: in the period of 2008-2011 the index of products
sold per one employee was grown by 66.77 %, and the index of export
products sold per one employee — by 130.24 %.
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Table 2

The effectiveness’ description of the intellectual-personnel potential’s
employing by the Ukrainian space industry enterprises in 2008-2011 *

Increase

Indices 2008 | 2009 | 2010 | 2011 (2011 to

2008), %

Total number of employees, thous. 3250 | 31.00 | 3020 | 28.65 _11.85

pers., including those who
have general secondary and higher
education, thous. pers.

16.25 | 20.00 | 14.00 | 13.70 (15.69)

have academic degree, thous. pers. 0.195 | 0.190 | 0.190 | 0.184 (5.64)
at the age under 35, mil. pers. 4.55 4.81 6.64 6.39 40.42
Products sold per 1 employee,

thous. UAH 71.66 | 65.96 | 73.35 | 119.51 66.77
Export products sold per 1 employee,

thous. UAH 33.90 | 36.74 | 36.89 | 78.04 130.24

* Calculated by the author according to the data [11-13].

Conclusion. The assessment results of the rocket-space industry’s
national enterprises’ potential in relation to the world activity in the space
technique and technology sphere have allowed to make conclusions concer-
ning the development prospects of this high technology sector in the economy.

Firstly, the increase of overall sales volumes of both the production
and the export products of the Ukrainian rocket-space industry’s enterprises
witnesses the presence of demand for the national high-technology core
production on the space technologies’ world market. But opposite side of
this fact is the lack of domestic market due to the state monopoly on the
national space production. Technologies, which "are flowing out" from the
country without being launched within the national system, reduce an
overall effect produced by the high-technology sector’s development.

Secondary, the accumulation of private investment volumes into
aerospace industry in the leading countries is accompanied by dynamic
development of commercial space technology and services segments as well
as of commercial structure and related industries that show the greatest
growth rates and, therefore, the biggest profit. The necessity to allow the
private funds to enter into the national rocket-space industry is caused by
the discovered tendencies of reduction and insufficiency of financing the
space programs by the state budget of Ukraine.

Thirdly, the reduction of the employees’ total number, the quantity of
employees who have general secondary, higher education and academic
degree at the Ukrainian rocket-space industry’s enterprises can be viewed as
a demonstration of the set of the economy system domestic problems.

The relationships of high technology sectors with the national and
international universities regarding the personnel recruitment and scientific
studies require the further investigation.
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Hamewyk I. Bucokomexnonoziuni cekmopu eKOHOMIKU: HAUIOHATNbHULL i MIXCHA-
POOHUIL gumipu.

Ilocmanoexa npoénemu. /loceio peanizayii iHHO8aYINIHOI MOOeNi PO3BUMKY 68 PAMKAX
HAYiOHANbHUX eKOHOMIK NpPOGIOHUX KpaiH ceimy Rniomeepoxcye cmpameziune 3HAYEHHs
CEeKmopis, Wo € KOHKYPEHMOCNPOMONCHUMU ) c8imogomy macuimabi. Memoto cmammi €
OYIHKA NOMEHYIATY PAKEMHO-KOCMIUHOT NPOMUCTIOBOCHI YKpaitu Y 63A€M038 SI3K) i3 C8IMOBOI0
aKmueHicmio 6 cghepi po36UMKY KOCMIYHOT MEXHIKU | MEXHON02I.

Mamepianu i memoou. Ingopmayiinumu mamepianamu € CMAMUCMUYHI OAHI
Opeanizayii eKOHOMIYHO20 CRIGPOOIMHUYMEA i PO36UMKY, [lepocasHol criysicou cmamucmuxu
Yxpainu, 36imui dokymenmu npo ceimosy akmusHicme y cpepi po36UmKy KOCMIYHOI MexXHIKU
mexnonoeiu Spacefoundation, Piuni 36imu [epoicasnoco kocmiunoeo azenmcemea YKpainu,
no8i0OMIeHHsA 3 OQIYitiHUX 3ac0bié Maco8ol iHGopmayii.

Memoouunuii anapam 00CRiONHCeHHs CMAHOBNIAMb MAKI MemoOU. 342 1bHOHAYKOSI,
BUBHAYUEHHA NPAMUX MA 360POMHUX 38 SI3KI6 MIdHC eKOHOMIYHUMU ABUWAMU ThA NPOYecamu,
MBOPYO-KPUMUYUHUL A ONUCOBO-AHATTMUYHULL.

Pezynvmamu 0ocniodicenns. 360pomHum 60KOM NORUMY HA YKPAIHCHKY 8UCOKOMEXHO-
JI02IYHY NPOQITLHY NPOOYKYIIO HA C8IMOBOMY PUHKY KOCMIYHUX MEXHONO2IU € GIOCYMHICMb
sHympiunbo20 punky. Texnonoeii, wjo "eumixaromv" 3 Kpainu, He MarOYU 6NPOBAONCEHHS
8cepeOuHi HaYIOHANLHOT CUCeMU, 3MEHULYIOMb CYMAPHULL ehekm i0 pO3GUMKY BUCOKO-
MEeXHOI02IYH020 CeKmopa.

Bucnoexu. Hapowenns o0cseie npusamuux iHeecmuyill 6 aepoKOCMIUHY 2Ay3b )
Kpainax-nidepax cynpogooiCyeEMbCsi AKMUBHUM PO3GUMKOM KOMEPYIUHUX Ce2MeHMIs, U0
demoHcmpyroms Haubinvwi npubymxu. Lle nompebye 0onyujenHs npueamHo20 Kanimaiy 6
HAayioOHAbHY PAKEMHO-KOCMIYHY NPOMUCTIOBICTb, d MAKONHC NOOATbULO20 BUBHEHHS 36 A3KI8
BUCOKOMEXHONIOSTYHUX CEKMOPIB 13 HAYIOHANbHUMU [ CEIMOSUMU YHIGepCUmemamu uwooo
Kaoposo2o 3abesneueHts ma HayKosux po3pooox.

Knwuoei cnoea: eucokomexHonoziunuil CceKmop eKOHOMIKU, AepoKOCMIYHA
2ay3b, PAKemMHO-KOCMIYHA NPOMUCTOBICIb, BUCOKOMEXHONO2IYHUI eKcnopm YKkpainu.
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