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Abstract  Science, knowledge, scientific output and scientific enterprises are leading resource which possesses
decisive significant in the field of general development and especially in economical development. It was founded
that the role of number of staff dealing with the research is lower in executed scientific technical works for
objective reasons. It is explained as follows: their potential is not fully used; In order to realise their potential the
favourable environment, conditions and initial capital are not at the same level. Correlation and regression
equation (OLS) structured according to the mathematical economy methods and dependency among variables are
determined. Application of obtained and will be obtained scientific achievements, inventions are very weak in
strong competition in globalization and international free economic conditions.
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1. Introduction

Science, knowledge, scientific output and scientific enterprises are leading resource which possesses decisive
significant in the field of general development and especially in economical development.

The world experience shows that scientific and technical progress is essential factor to eliminate social and
economical reforms, crisis and stabilize economy. On this point, issue of increase of role of science is particularly
agenda to renovate products and increase scientific and technical potential for countries transition market
economy.

In fact, in the transition to a market economy, none of the countries in the former Soviet Union were scientific
and technical progress, not just at the level of economic development. Changing ownership relationships and
directing the financial sector to economic reform has highlighted important challenges such as the development of
national science, which provides technological refinement of production and the production of competitive
products (Bapassa, 2007). The scientific technological factor has almost completely been excluded from the
reform list of the economy. The result of such a policy has led to the escalation of the technological crisis, the
decline in production, the loss of domestic and foreign markets, and increasing technological dependence on
foreign countries.

Of course, it must be taken into account that Azerbaijan, which has embarked on its own path of independent
development, has a nation-wide complex of industries, with different levels of development of the industry and
scientific-technical fields, as well as other states of the union. All of this, undoubtedly, allows to predetermine the
potential of Azerbaijan and prospects for the development of national scientific complexes. The world experience
shows that, regardless of the size and the natural environment of each state, the technological innovation and
socio-economic progress of each state should develop at a fairly high level. This level is determined by the
political and socio-economic aspects of science in general in the economy and the development of society. The
level of scientific technical progress should not only be sustainable, but also sustainable. Otherwise, the
innovative foundation for socio-economic progress will weaken.

At present, the status of science in the Azerbaijani economy is directed to the tendency in the world system. In
developed countries, science is viewed as the key to modern economics: innovations are a source of economic
growth, science is a priority over the state's activities and other areas, and the dynamics of scientific costs surpass
GDP growth. During transition to economic relations, the scientific and technical potential has not only been
focused on, but has been subjected to collapse. As a result, the scientific and technical field in the country has led
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to a deep crisis that can also be considered as the following: unit technological space was divided into scientific
and technical complexes after USSR collapsed; centralized planned system guidance had never thought of
equal-strength and self-supply opportunities of the countries included the alliance; large scientific and research
and invention centers were placed in Russia, Belorussia and Ukraine; Scientific-technical complexes for the
republics such as Azerbaijan, Georgia, Armenia, Kazakhstan and Uzbekistan were aimed at solving minor
problems that were highly specialized; there were not raw materials in countries with raw materials such as
Turkmenistan and Tajikistan, the scientific direction was almost completely absent. Thus, the scientific academies
of national sciences conduct research only on various subjects of fundamental science.

2. Theory and Literature Review

Actual scientific knowledge is a classical social blessing. It is a base of innovation. In addition, it is an
essential component of our economy in applied way.

It should be emphasized that data and information is an essential component in formation of scientific
knowledge and its main product. In other words, they are both incoming and outgoing (Arrow, 1962, p. 618).
However, complete knowledge is broader, shorter and cumulative (Mayr, 1982, p. 23).

Science and concept of science were come across before Aristotle. In certain periods it appeared in Roman
language. Use of this concept in English lasted till 1600 and accepted as synonym of knowledge. Initially, it
referred to natural, obvious knowledge in comparison with intuitive knowledge. It was called a natural
philosophy in English. The deductive method was preferable.

With the new essence of the "natural philosophy" of science, a new word was demanded for practice and
experiment. William Wavell the professor of Cambridge University suggested the term of science in 1834.

We should note that exchange among people is not satisfied only with economic sphere. This, of course, also
led to the exchange of knowledge and, in general, a scientific revolution in Europe.

One of the famous economists Romer made several important researches during 1980-1993 years. In his
works he based on that the long-term growth was first of all stipulated by the knowledge’s accumulation. He
applied to the idea of Powell (1886) and considered as “the first necessity of capital”.

In the second decade of the XXI century scientific-technical progress is one of the decisive factors in
removing the crisis phenomena of the economy in stabilization of socio-economic reforms. Many of the
problems now facing humankind can be solved only if we approach science more holistically (Kananaskis
Village, Alberta (Canada), 1998).

Developments in science and technology are fundamentally altering the way people live, connect,
communicate and transact, with profound effects on economic development. (Lee-Roy Chetty, 2012).

From this point of view, updating of production and enhancing the role of science in scientific and technical
potential for the transition to market economy countries increasing problem is particularly acute. In reality
during the transformation to a market economy none of the states of former Soviet Union was factor of the
economic development. As important issues: the changes of economic reforms ownership and technological
update the direction of production in the financial sector and the national development of science for providing
production of competitive products were in the second plan. We can say that the scientific-technological factor
was removed completely from the list of economic reforms. As a result of such policy it has led to aggravation
of the technological crisis, decrease in production loss of domestic and foreign market, dependence on growing
technologically from foreign countries.

Research methods: theoretical and empiric methods were applied, information was realized, induction and
currently methods were treated in this article. All science literature, official documents, the results of activity in
this direction is studied. Correlation and regression equation structured according to the mathematical economy
methods and dependents among variables are determined..

3. The Development of Science in the World

Scientific and research activity in the world experience is regarded as scientific and technical development
indices in the country. Also, the total number of scientific articles published in the scientific journals included in
the scientific citation index system, such as Sciences Citation Index (SCI) and Social Sciences Citation Index
(SSCI), is calculated. As a source of information it is accepted the US National Science Foundation and
Thomson Reuters scientific statistical database of the international scientific organizations. Studies of scientific
and research work covers the following areas: Earth Science, Astronomy and Cosmos, Mathematics, Physics,
Chemistry, Biology, Medicine, Psychology, Sociology Technics and Technology, Mechanical Engineering,
Agricultural Science. Indicators of research activities of the world countries are published in the special report
of Science and Engineering Indicators of the US National Science Foundation.

These reports, which have been renewed from time to time, are ranked according to the level of research
activity published in the above-mentioned journals. A list of world countries based on the 2011 data was
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published in 2014.

The given typology is focused on two groups:

1. Resource indicators of science:

a) number of engineers and constructors for per 1000 population;

b) SREDW costs for per capita of the country (the USA dollar);

¢) SREDW costs for per investigator (the USA dollar);

d) share of financial deduction of SREDW in GDP of the state (in %)

2. Effect indicators of science:

a) number of scientific publication for per 1000 of population;

b) number of scientific publication for per 1000 of engineers and scientists;

¢) number of submitted resident patent application for per 1000 population;

d) number of submitted resident patent application for per 1000 of scientists and engineers;

e) share of high-tech products in total exports of the country

f) number of computers for per 1000 of population

Use of relative indicators enables to compare certain big and small countries and also to classify them
according to the types of progress level of science.

20 countries include in group of countries with high-progressive science (I group). Among them the USA,
Japan, Germany, Great Britain and France are giant countries in this field.

They have high absolute and relative costs (80% of global spending) for SREDW, a large number of
employees, a high level of private participation in financing and research, a low share of government, scientific
and technological achievements and a stable leadership in discoveries. Although those countries belong to the
same groups and possess almost same relative indicators, they can be divided into 3 subgroups:

a) this group includes countries with high resource costs and high scientific rationality: Sweden, Switzerland,
Japan, the USA.

b) this group includes countries with high resource costs, rather low scientific rationality, where costs exceed
income: Germany, France, Israel.

¢) this group includes countries with high scientific rationality and not much resource indicators: European
countries (Netherlands, Denmark, Finland, Belgium, Ireland, Norway), also the Great Britain, Canada, Australia,
New Zealand, Korea, Singapore.

Countries with medium level science progress are entered in Il group. It includes Western European countries
(ltaly, Spain, Portugal, Greece), Eastern European countries, CIS countries, some countries of Southern,
Southeast and Eastern Asia, Southern and Central America. Most of them are in the stage of establishment of
new national scientific schools in science and research area. Financial difficulty in these countries confined
scientific research opportunities and scientific progress in SREDW stage. Financing is realized thankful to the
state exceeding private sectors. This group can also be divided into 3 subgroups for indicators of medium
progress of science:

a) It includes countries with the same costs and scientific rationality indicators. There include countries: In
countries such as Czech, Spain, Slovenia, SAR, Romania, Bulgaria, Mexico, Argentina, Chili, Turkey classic
science (nature-oriented research that does not require large amount of financial resource) covers structure of
SREDW.

b) This group embraces countries with medium costs indicators and rather low scientific rationality. The list
includes Poland, Croatian and Ukraine. Nowadays countries come across with low financing, reduction of
scientific and technical potential and “brain flow” in the direction of scientific progress.

¢) This group includes countries with medium and low costs and high scientific rationality. There are 4
countries in this group: Hungary, Slovenia, Thailand and Philippine. Its assessment particularity is due to low
resource supplement for science to scientific research possessing descriptive character. This kind of researches
does not require much costs, however rationality can be high thankful to publications. Therefore, in the
comparison between “costs”/ “product” these countries tend to “product”, consequently it affects their place in
the world of science in the world.

111 group. Countries with low scientific progress. There are 12 countries in this group: India, China, Tajikistan,
Uzbekistan, Vietnam, Uruguay, Ecuador, Egypt, Bolivia, Nigeria, Sri-Lanka, Ben cover 2 subgroups.

a) This group include countries engaged with highly financed scientific product but with rather low indicators.
China and India are in this group.

b) Other group of countries with very low financing and lack of scientific and technical personnel,
undeveloped scientific infrastructure. Scientific researches in this type of countries are done via support of state
budget or foreign sponsors and this finance is mainly spent on agricultural areas and mining work.
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4. The Development of Science in Azerbaijan

International experiens shows that teritorrial size, regardless of the natural conditions of each state, its
economic and social progress in the source of technological innovation and assimilated technology needs
enough high level development. This level of science in the economy and the development of society, political
and socio-economic directions are determend.

For every nation to get developed, the application of both science and technology has to go hand in hand
(Samiksha S. 2015). The level of obtained scientific technical progress is not only sustainable including
constantly must be devoleped.Otherwise the innovation foundation of socio-economic progress will be
weakened.

Embarked on the path of independent development Azerbaijan, as the other states of the former Soviet Union
had complex national economy devoloped different levels in the field of industry and scientific-technical areas.
Of cource all this allow to determine potential of Azerbaijan and prospects of development in the national
research facilities in advance.

Currently the science status of Azerbaijan economy is directed towards the world system tendency. In
developed countries science is regarded as the key of modern economy: innovations are considered as the source
of economy growth, the activity of the government and is the priority over the areas, dinamyc of scientific
spendings follows the GDP growth rate exceed. It was not paid much attention to the scientific technical
potencial in tranzition period of economic relations , even it was destructed. As a consequence of it, it has led to
deep crisis situation in the scientifically technical sphere in the country.

Let's take a look at the dynamics and proportion of other indicators of funds allocated from the state budget
for scientific research in our country during the year.

Table 2. Dynamics of main indicators of scientific and research issues

Number of organizations performing Number of staff engaged in research and
research and studies studies (person)
150
148
146
144
142
140
138
136
134
Y Do S o b '\%._Q\"y"}b«_‘)b'\‘b
S S T s
Expenses incurred from the government Expenditures from the government budget to
budget to science: (manat) science: compared to GDP (by percentage)
140 0,21
ﬁ?[f‘ 5 0,2 0,2 0,20,20,20,20,20,20,20,20,20,2
120 : 02 |-® o OO O=O=0=0—0—0=0
16 Ui dogs '
100 :
02.8 0,19
80 83.3
0,18
60 62.1
40 0,17
20 28,8 0,16
9.3
0 0,15
O OHONAN N NI AN N R R A R OO AN IS IS I R SR R R R
D S S T S AR S D S ST S S SRS
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Expenses incurred from the government Internal expenditures for research and
budget to science:compared to the state development: AZN million
budget expenses (by percentage) 140
9.9
14 120 11-}522%-?@.342-
1.3 109.8
1.2 12 100
85928
1 80
66.4
0.8 0.9.8 60 '
0,707, 0.7 40
0.6 0.6 0.60.60.40.6 1k
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Internal spending on research and Fixed capital used in research and
development: GDP (per cent) development (million manat)
031 % 03 175
0.29 155
0,27 135
0,25
’ 115
0,23 o
0,21
0.19 5
0,17 55 549
0,15 35
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Science system of the world is very dynamic in terms of time and space. Gradually, progress and degradation
of states in the field of science leads to change of their scientific status in the world community. This situation
can be seen in the case of Azerbaijan. While studying the key indicators of science in the country in 2005-2015,
it was determined that the number of research and development organizations increased from 136 to 141 during
2000-2015. During that period the number of personnel engaged with research and development increased by
1,52 times compared to 2000, 1,37 times compared to 2005, almost remained stable 1,38 times compared to
2010, also number of Doctors of Science in 2015 increased by 2,35 times compared to 2000, 2,29 times
compared to 2005, 1,85 times compared to 2010, number of Doctors of Philosophy increased by 1,95 times
compared to 2000, 1,96 times compared to 2005, 1,83 times compared to 2010. In addition, the number of
scientific and pedagogical workers working in higher education enterprises, who are not enrolled into personnel
but engaged with research and development, has decreased. The decrease in 2015 was 0,06 % compared to 2000,
0,15 % compared to 2005, 0,05 % compared to 2010, also the number of Doctors of Science among them during
that period in 2015 decreased by 1,15 times compared to 2000, remained unchangeable compared to 2005,
0,09% compared to 2010, the number of Doctors of Science increased by 1,06 times compared to 2000, 1,01
times compared to 2005, 1,10 times compared to 2010. State budget allocated to science in 2015 increased by
12,11 times compared to 2000, 3,93 times compared to 2005, 1,21 times compared to 2010, net weight of GDP
remained stable 0,2 percent, net weight of costs of state budget slightly decreased, domestic costs allocated to
research and development in 2015 increased by 7,62 times compared to 2000, 4,39 times compared to 2005,
1,31 times compared to 2010, net weight of GDP remained stable 0,2 percent, main funds used in research and
development in 2015 increased by 2,08 times compared to 2000, 1,42 times compared to 2005, 1,17 times
compared to 2010 (26).
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5. Result of Research
Lets look through the mutual relations among science indicators:

Yyvert = 15,9138 — 0,00106453 Xyppps + 114657 X ppp 0y

(0,5013)  (~0,5285) (9,0010)***

2 = 0,988294; DW = 1,774998 @

Voveri = 349187 - 0,00178049K s — 019723 K5y + 1,24058K g

(1,2313) (1,2313)  (-0,8860)  (-0,8341) (10,0103)***

R* =0,993607;DW = 2,120417 O] X

As the statistic significance is little in basic facilities used in research and works is removed and a new
equation is obtained.

Yyyeri = 34,3379 — 0,00247932X s + 1,19742X 1y

(1,2601) (-1,4120) (11,0622)***

2 =0,992125;DW = 1,875425 - ®)

Note: #*p = 0,1; #+ p = 0,05; == p = 0,01
YYETI — Carried out the wvolume of scientific
technical research

TIMHS — The number of staff dealing with the
research and works

DBECX — Expenses spent for science from state
budget

TISUX — Total expenses for research and works

TiiBV  — Basic fasilities used for research and works

It is clear from obtained equation, all structured three economic mathematical dependence R2 is selected
correctly. But all three economic mathematical dependence the statistical significance number of the staff
dealing with research and dependence is low (p<0,1; p<0,05; p<0,01 is not paid) and neqative sign.

It shows that the role of number of staff dealing with the research is lower in executed scientific technical
works for objective reasons. It is explained as follows: 1. Their potensial is not fully used; 2. In order to realise
their potensial the favourable environment, conditions and initial capital are not at the same level; 3.Application
of obtained and will be obtained scientific achivements, inventions are very weak in strong competiton in
globalization and international free economic conditions.

At the same time although in equation (2) the volume of basic facilities are many but as a result of not
using fully the statstic significance of this factor is low and negative sign. For this reason it was removed from
next equation.

So, for any successful economy, particularly in today’s quest for knowledge-based economies, science,
technology and engineering are the basic requisites (Samiksha S. 2015).

In broad terms, there are two possible goals for engaging the policy process and two primary strategies for
achieving those goals. The goals are either to improve policies that affect science (policy for science) or to
improve policies that can benefit from scientific understanding (science for policy) (American Meteorological
Saciety. 2006).

Finally, I hope the decree Strategy Road Map which was signed by president of Azerbaijan Republic in
December, 06, 2016 covered the 11 sectors of economy will direct to increase the indicators of our research too.
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