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ABSTRACT

In this article the integration benveen science and education has been studicd. The nimber of
indexed scientific articles in Azerbaijan is accepted as a explained variable swhich is pulled up
from SCOPUS scientific bibliographic base and its dependence on the number of admitied Phi)
students has been assesed running the cconometric model. I addivion. the dependence o
explained variable on the GDP value, education and science has*heen calculated by running
the econometric models. As a result. the ratio of Doctor of Science 1o Doctor ()/%/’/HP/H\HI/)/)\‘ D
been calculated

Keywords: science, education, inteeration. 'h1). cconomaetirion

1. INTRODUCTION

It takes time to create and develop a university. The development stages of universitics and
their mission are categorized as following: a) educational universities (1.0): b) research
universities (2.0): ¢) entreprencur universities (3.0) (Kaprov. 2017, p.38) | ducational
universities were the first to be created and they were teaching the relicion. In addition, T atm,

. F - ; - o " = L L. R g
. L = I - Lk 3 i ; . o _....'_.:_-i.-_‘.-.. ) i T o oy e s R P a oo # . I - - " . 5 - ¥ i & r J .
R R S — - iy g i i PP TR e el = . - —— e 3 -y A - - E
- e R " L SR B o= '{ ﬁ-ii sl d gt 3 e - o - el P = "" L . oy -'_F = =] i .E; et & ¥ 5 - e e e L
il 1 4 . e L. . b R e e R el i o " ’ J - - - -4 Y — . - - '1 -t -
o - . . B - z = - - - L
] salmes Tials 'l b T lia . i & - Y s ik o W4 . = D 4 Syl —_ -

Greek and other languages were taught at the universities. Bologna Univeristy was created in ' i
Italy in 1088. Paris University was created in France in 1150, Oxford University was created in : i'.i
England in 1167 and Istanbul University was created in Ottoman Empire in 1453 These f
untversities are categorized under 1.0. The mission of these universities were education. |he Ll
universities categorized on (2.0) add rescarch to their core values in addition 1o teaching. | hese 1

universities consider rescarch Key element 1o teachime that nmproves the qualiny ! e
education.

1210




37th International Scientific Conference on Franomic and Social Development -
‘Socio Economic Problems of Sustainable Development”  Ralk 10 10 7o

The universities categorized on (3.0) add the practical application of research results 1o the
teaching and research elements of education. [herefore their mission statement have three NO\

categories. To feed their mission these universities have created and developed scientitic-

research labs, business incubation centers and technology transfer centers. The creation of the

(3.0) category universities have been established by the establishment of tech pa _
has been created at Stanford University in the United States. The reason tor establishing the
enterpreneur universities i1s to create innovation centers that supports research and education.

Furthermore. the innovation centers help with the career replacement ol students. As a result of

establishing Stanford University tech park the Silicon Valley has been formulated as a physical
space that companies produce tech products. It worth mentioning that the adoption of Bavh-

Dole act in 1980 in the United States institutionalized the establishment of cnterpreneur

universities model in America (Karpov. 2017. p.58). After the adoption of the act. Before the
adoption of the act the universities in the United States would register 250 patent. this number

was 1.500 1 1982 and in 2010 there were 4.500 patent registered. The universities in the U nited
States made $82 million revenues from the sales of licence during 1989-1990 period. while they
made $1.5 billion just in 2009. The abovementioned facts demonstrate the improtance of Bavh-
Dole act on the establishment of the third categcory universities. The trends on the educational

tield have positive impact to Azerbaijan 0o, Some universities in Azerbaijan. il’luludmg |

Azerbaijan State University of Economics (UN(C) been taking relevant steps 1o
contribute to the development of education too (Muradoy \ . (2017). p 1 2). Inorder to increase
the number of PhD students the universitios and the Acade My ol Science ol A zerhaian
Republic has developed the PhD programs. The Doctor of Phlllbt)ph_\ progrant is aboul 5 yeurs
tor full-time candidates, while being 4 to 5 years for part-time candidates. If it takes 5-6 Vears
to defend the dissertation instead of 3-4 years that means. the publication of the dissertation

delays for 1-2 years. We have got the results in accordance with these delavs. 1t should be noted
that 1t took 5 or 6 vears for PhD candidates to continue their proeram l)m e this period the

number PhD candidates who finished the program was less than 30%. Usually. this DIOCCSS
continued tor 6 years for fundamental sciences and technical sciences (3 vears for doctoral
studies and 3 years after graduating from doctorate) and 3 years in humanitarian and social
sciences (respectively 3 years and 2 years) (Bednyy. 2006, p.34). If it took 5-6 years [or PhD
candidates to defend the dissertation. 59% of the 586 admitted PhD) students on CCONOMY 1N

2002 finished their program by 2010 in the United States. While. 37% of them dropped out of

the program and 4% were still continuing the provram. The result of this study show s thatthe
numoer ot PhD candidates who detended their dissertation werg increased by median value
from 5.0 to 5.6 during 1996-2000 period (Stock. 201 1. p.14). Science and education pl NS
role on the development of the domestic economy in a given country. Therefore. there is a need
to develop these fields and to increase the allocated funds for that. The share of scicnee and
education 1s high in developed countries. For instance. this indicator is 1.92% for OFECD
countries. while being 1.1% for Russia and 0.680 for Kazakhstan (Science &lngineeriny
Indicators 2014, Tabl.4.4. p.4 etc.: Bulatov. 2017, p.2006). In 201 [the average share of GDP on

the educational expenses was 0. 1% | in OECD countries. 3.1% i Japan. 7.6%0 in South Korea.

7.3% 1n lIsrael, 4.6% in Russia and 7.3% in Azer hcn]an (OECD bEducation at a Glance, OLCD
Indicators 2014. Tabl.A1.2a. p.43 etc.: Bulatov. 2017, p.268). In addition. in 2014 the averaoe
share ot higher education in GDP was 1.6% in ()I D cuunlricx‘ 2. 8% i Canada. 2.7% in the

United States. 2.6% 1n South Korea. 1.9% in Finland. 1 3% in Ger many. 1.4% 1n Russia. This

indicator was 0.85% in Azerbaijan in 2017 (L \plamunon on the draft law ol the Republic of

Azerbaijan "On the 2017 State Budget of the Republic of Azerbaijan" (2017). p.20). The
Azerbaijani economy has been developed 6.47 times during 1996-2017 period (see Table 1.
column 10), which have had a positive impact over the general development ol scicnee and
education.
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One of the key indicators of development science and education in a specitic country are the
number of indexed scientific articles on the international databases. Another important factor
IS the average number of citations to an article. The number of international patents are the
indicators of innovation. The number of admitted students to the Doctor of Philos phy and
Doctor of Science programs and the expenses spent on education have an impact over the
development ot the science and education in Azerbaijan. There are different indicators thal
characterize the development of science and education; these include. the number ot scientilic
articles on SCOPUS per 10.000 persons. the number of citations to those articles, the number
of students in the higher education. the number of PhD) students stady e Doctor of Philosophy
and Doctor of Science. ele. | NLLPS: AW W SCHIAZOIE.CONY Colnt Vaealchophp o TN /),

!
Therefore. this study focuses on the number of indexed scienutic articles on SCOPU N databuase
for Azerbaijan. the number of admitted students to Doctor of Science and Doctor of Philosophy
programs in Azerbaijan, the expenses spent on science and education and real GDP value and

the econometric asessment of values among these variables. It should be noted that we could
not find any screntitic articles written on the relationship between the number of PhD students

in a specitic country and the indexed scientitic articles on imternational databases. Iheretore.
this study is going to be the tirst articles in its nature i Azerbaijan.

2. THE DATA SET OF THE STUDY AND THE PROCESSING

T'here are some econometric models that have been run to assess the indexed scietific articles
on International databases durmmg 1996-2007. The number o students stady g Doctor o
Philosophy and Doctor of Science are accepted as explanatory variables while the nomber of
indexed scientific articles on SCOPUS are labeled as explained varabies. Inaddition. the
expenses on GDP. science and education are labeled as explanatory variables. while the number _
of indexed scientific articles on SCOPUS database is accepted as explained variables We also .
included the number of Doctor of Science and Doctor of Philosaphy candidates i order 1o
demonstrate the potential of people who are in the science. The databases are the State Statisties
Committee of Azerbaijan Republic and SClmagorjr.com scientitic portal database. (see | able
). The explanation tor reductions on Table 118 shown on the Appendices section. Table |
shows that the number of admitted students to PhD programs have been declined dramatically .
it1s almost terminated. This was due to the adoption o the new bill on “"Science™
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It should be noted that. during that time the National Parlimant of*Azerbaijan adopted a bill on
“about the Science™ (http://science.gov.az/uploads/PDE/EIm haqqinda Azerbavean Respublika-
sinin_Qanunu.pdf) and the phrase of “Doctor of Philosophv™ was adopted.

3. THE SPECIFICATION OF ECONOMETRIC MODELS AND THEIR
REALIZATION
The number of indexed scientific articles on SCOPUS for Azerbaijan and the number of
admitted students for Doctor of Philosophy program and other indicators that p participating on
the econometric modelling is studied by applying the unit root (Asteriou. 2016, pp.348-353).

I'he revenues of the state budget. the expenses spent on science and eduation are the indicators
that impact the integration of science and education in the higher education. Therefore. we will
assess the impact of those indicators to the number of indexed scientific articles on SCOPUS
database. Below is the spesification of the econometric model for the educational expenses and
its impact on the number of indexed scientific articles on SCOPUS database (HHasonli. 2008.
N.29).

LOGSCOPUS DOC) = C(1) + C(2)*LOG(TEHSILXERCREAL) + u (1)
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The results of (1) regression equation is calculated on the Fviews software which 1s shown
below:

lable 2: The main statistical characteristics of the economeltric model for the number of

articles on scopus to the real educational expenses in Azerbaijan during 2002-2017 period
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The main statistical characteristics of the Model (1) on Table (2) shows that our model applied
s adequate. Although the value of Durbin-Watson statistics 1s not satisfactory (the
autoregression of the residues is partly available). but it 1s important for the analysis of the
model. It should be noted that the avarlability of the autoregression ol the residues makes the
insignificant torecast of the cconometric model. Below is the cconometric modelling

specitication of the expenses on science to the number of indexed scientitic articles on the
SCOPUS database for Azerbaijan:

LOG(SCOPUS DOC) = C(1) + C(2)*LOG(ELNINERCREAL) ()

Here: LOG(ELMXERCREATL) - _ carttm ol real expenses spend on science.
C(1)— fixed threshold, C(2)- elasticity coetlicient.
(2) regression equation has been calcualted on the Lviews measurement tool and the results are
below:

Table 3: The main statistical characterics of cconometric modelling on the dependence
henhveen the number of scientific articles on scopus database and the real expenses in
Azerbaijan
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The main statistical characteristics of the Model (2) on the Table 3 shows that the model we
apphied 1s adequate. Below is the impact of the GDP value to the imdexed number ol screntitic
artilces on SCOPUS.

LOGSCOPUS DOC) = C(l)+ C(2)"LOG(UDMREAL) ~u ()

Here LOG(UDMREAL) — the natural logaritm of the real GDP value.
The regression (3) equation 1s calculated on the Eviews measurement tool ¢ Fable 4):
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Table 4: The characteristics of the econometric modelling on the number of dependent
articles on the scopus databasce 1o the real vatue o GOP -
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It worth meantioning that in order to achieve the relevance of the cconometrie model ()
regression equation is added the AR (1) and AR (3) avtoregression tactors from the [stand ord
compiles. In econometric modelling the stabilization of the residues 1s important. Fhis s bemng

| —————— ———— e = MG L - =

applied by unit root test. Since there is no unit root (V0.56" +0.73" =0.92 <1 (e can aceept :

the residuals as stationary. So. the main statistical characterists of Nodel £3 show hat the
model applied 1s adequate. i

What is the relationship between the number ol Doctor of Science and Doctor ol Philosophy
students in Azerbaijan? Table | shows that the ratio between the variables is gets the value of
4-5 during the years. Is there an optimal ratio between the variables? We can accepl the 4
maximum number of indexed scientific articles on SCOPUS database as an optimuns criteria
In order to calculate the optimum criteria the regressions equation cels specthication (3 and it
results 1s shown on lable 5 below:

ED=C(l)+ C(2)*FD + C(3)*(}FD)"2 /)

~_Table 5: The calculation of optimal ratio henveen D and 11
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The (5) equation shows that as an explamed variable FD s the parabola ot B he B D) ectsthe
maximum value from the ratio of FD/ED 3031337, This means. if the ratio bebween the
number of people with Doctor of Science and the Doctor of Philosophy degree s 13 then this
ratio would be maximum. In order to calculate the maximum number of scientific articles on
SCOPUS. we should eccept it as an explained variable and formluate the econometric model.
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We are going to label the indexed articles on SCOPU'S as explained variables to caleulate its
maximum value and the number of PhD candidates as explanatory variables in order to run the
model. The specification of econometric model is following:

LOGTOTAL DOC SCOPUS) —~ Ci1)*LOGEDQ) - C(2)5LOGUL DO 2 (0]
T'he results of Model (6) are on the Table 6.

lable 6: The calculation of optimal grade of doctor of science stucdents and the maximim
number of scientific articles on scopus for Azerbaijan
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T'he caracteristics of Model (6) is satistactory. The equatmn shows that EDQ=92 462 14 B
which means. the maximum number of admitted Doctor of Science stadents 02 Iy this
case., the number of indexed scientific artictes on SCOPUS s maxmmum. i other words itis. i

3144.254,

4. THE RESULTS OF ECONOMETRIC MODELS
T'he results of Model (1) show that 1% increase on real education CAPLINes nereases the
number of articles from Azerbaijan on SCOPUS by 0.877% dtring 2002-2017 period.

o |heresults of Model (2) show that 1% increase of the expenses on science on current year

increases the number ol arti ' | "UN by O /86% 0

The results of Model (3) show that 1% increase of the real value of GIDP increases the

number of articles from Azerbaijan on SCOPUS by 0.838%.

e [heresults of Model (4) show that there ratio between the number of students of Doctor ot __
Science against the students of Doctor of Philosophy should be 1:5 in order to acheinve the
maximum number ol articles trom Azerbaijan on SCOPUS database. %

e |heresults of Model (3) show that the optimal level of ratio betwween the number ol Doctor

of Philosophy students who defended the dissertation and the number of Doctor of Sciencg

students who defended dissertation is 3.051537. T his means. if the ratio between I‘w neople
with Doctor of Science degree and people with Doctor ot Philosophy degree s 1> then the

number of articles from Azerbaijan on SCOPUS would be maximum. ¢ 3

The results of Model (6) show that the number of artictes trom Azerbaran would be

maximum if the number of admitted Doctor ol Science students would be 92 Table T ahows .

that the number ot admitted Doctor of Science students were 1291 201 7. % ]
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5. CONCLUSION

T'he result of the econometric modelling shows that there is a optimal ratio between the admitied
students to Doctor of Philosophy and Doctor of Science and the number of students who
detended their dissertation on Doctor of Science and Doctor of Philosophy. which impacts the
maximum number of indexed scientific articles on SCOPUS database for Azerbaijan. Such as.
the optimal ratio of Doctor of Philosophy students against the Doctor o Science students is 3: 1.
[t the number of admitted Doctor of Science students would be 92 then the number of indexed
articles would be maximum on SCOPUS. The real value of GDP.the expenses on education
and science was assessed against the number of indexed articles on SCOPUS. Therefore. the
ratio of the expenses on science and education to GDP and the increase on the GDP value

positively impacts the number of PhD candidates in Azerbaijan. This results in the increased
number of indexed scientific articles on SCOPUS database tor Azerbaijan

ACKNOWLEDGEMENT: This work was supported by the Science Developme /1/ [ uzm(/u/m/}
under the President of the Republic of Azcrbaijan - (Drant Ne B NION L1 o0
1(26)-71/12/)

LITERATURE:

I Asteriou Do Hall S.G(2010). Applicd Economerrion. Palerave. NV S TS o

2. Bednyy B.1.. Mironos ,.»\.. AoSerov 1.V, (20006). Productivity of rescarch work of cradaate
students (scientometric assessment). In M.B. Sapunov (ed /e Fysshee Obrazovanic v
Rossii (Higher Education in Russia), Ne7. p. 20-36

3. Bulatov A.S. et all. (2017). World Economy and International Economic Relations | ed.by g
prof. Bulatov A.S. M. KNORUS -916 p
4. Education. Science and Culture in Azerbaijan.Statistical Yearbook. (2018, 2017, 2016. m
2015). State Statistical Committee of the Republic of Azerbaijan. Baku. }E
d. Eviews 9.0. Software Package. i
6. Explanation on the draft law of the Republic of Azerbaijan "On the 2017 State Budeet of i
the Republic of Azerbaijan” (2017). I Envelope of the Sitate Budeetr of the Republic of %*3
Azerbaijan. Baku, 2016. 152 p. ' |
7. Hasanli Y. (2008). Ekonometrikava ¢iris (e-publishing). Baki. Retrieved 05.01.2019 from Al
https://ebooks.azlibnet.az’book-Tn7¢i4Y F him! §§%
8. https://www.stat.gov.az/source/education [Retrieved Dare 02112018 -- u
9. http://science.gov.az/uploads/PDF/EIm haqqinda  Azerbavean, Respublikasinin Qanunu pdf gﬁ
(Retrieved Dare 03.01.2019) }
10. Karpov A. (2017). Modern university as an economic growth driver: Models & missions. H
In A Ya.Kotkovski (ed). Foprosy Ekonomiki. No. 3. pp. S8—76. M+ Moscow State §
University of Press. E
1. Muradov A.J. (2017). Enhance the role university education in economic development. In ;
A.J.Muradov (ed.) Azerbaijan State Universiny of Economics Scientific Reviews. Year 5.
Vol.5.. April-June 2017. Pp. 5-16. Baku: Azerbaijan Republic. ;“

12. OECD (2014). Education at a Glance 2014: OECD Indicators. OFCD Publishing il
hitp://dx.dor.org/10.1787 cag-2014-¢n.
5. Scrence and Lngmau g Indicators (20145 Arlimeton VAT National Science Toundation
(NSB 14-01).
4. 5Clmago. (n.d.). SIR — SClmago Journal & Country Rank [Portal]. Retrieved Dare
02.11.2018, from https.//www.sc|mag0‘|r.com/countrysearch.php country=az
15. Stock. W.A. Siegtried. J1.J.. and Finegan T A (2011) Completion Rates and Time-to- |
Degree in Economics Phl) Programs. fmericanl conone Revicn . TOT S (20000 pp 176 {
187, do: 101257/ aer. 101.3.176.

f by
-

& ¥ 5 v g R o - ¥ a
¥ - ¥ -
T T T T T T il O R i R BT L i "

: : ‘.' - - b ¥ . 1 —_ -
e, : d "y m L,
"'H““W*'b!’“‘“ = i 3 SRR o SRR el
L T e e T e T . BT
0 (1 = -

i
9

Py
15-1.
[] ‘.:
o

T bas BT A ey e oy | i

i R - g S
TR A LS = . N T e A ST .

”
o H
¥ L-q-l'.-—-l- -

;{FI tl?i-._.; - = _ ¥ é
B - s o o S Rl S

: = - N [Toe oo 5 H 3 -,
- . - | - b < e 2 - . . . Ty
e A R S b T T R T R R T T N S W I P T S gy et

1217

—-ﬁnﬂ'- S o L E 3 .
g s ws Pl T W sy .ﬂe:::,_-:_z- 4 e

e O g I

el " N
ol = 8 PRI, L
‘fﬁF-W*W g T -?'ﬁ.;.
. 2 - - a"




37th International Scientific Conference on Tcanomic and Soaial Development
"Socio Economi¢ Problems of Sustainable Development™ - 8alca, 1A 1C Folroany J0T5

APPENDIX

The definition of variables:

e |Dq: PhD Admission in current year:

EDq: DSc Admission in current year:

SCOPUS Doc: Total SCOPUS Document for contry in current yvear:

ED: Number of DrS in country with diploma:

FD: Number of PhD in country with diploma:

UDMReal: Value of real GDP in Azerbaijan for the current vear: 1996 is the base vear:

o ElImXercReal: Scientific expenditures calculated by real prices tor the current vear:

e |ehsilXercReal: educational expenditures calculated by real prices for the current year:

o RealUDMtiaizle: GDP index of the current vear againt the previous vear excluding the
inflation, 1996 vear is the base year.
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