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by level of innovation development in 2008–2013 according to indicators of innovative activity. The
study identifies the most significant factors the changes in which have a positive impact on innovative
development of a country: “human potential factor”, “factor of innovative development”, “factors
facilitating (impeding) the development of human abilities”. The research proves the role of human
potential as the most meaningful factor in assessing the level of innovative-technological development
of countries measured by indicators such as: per capita GDP, higher education enrolment rates, costs of
R&D, engineers and researchers in R&D, demographic burden on the working-age population and life
expectancy, investments and internet users. An increase in the above indicators in a particular country
will lead to its efficient innovative development. The main area of state policy in terms of increasing
economic potential is primarily stable growth of industrial production and significant annual GDP
growth as a basis for increasing the level of financial self-sufficiency and economic independence. The
use of the proposed set of indicators implies the study of factors which have the greatest impact on the
integrated assessment of the level of innovative development of a country. The built regression models
help use the identified factors with a positive impact on the outcome indicator, which will significantly
influence the level of innovative development of a country in the long run.
Key words: innovative development, Asia-Pacific Region, regression analysis, patents, clustering,
human potential.

Nowadays researchers consider the AsiaPacific region as one of the most promising
regions for future integration. The relevance
of this study is determined, firstly, by the
necessity of Russia’s transition to innovative
development as the only way to make its
economy competitive and to enter the global
community on equal terms. Secondly, such
a transition requires the use of comparative
advantages of the domestic economy related
to the Eastern area of its foreign economic
relations, especially in terms of economic and
political issues.
Issues of theoretical and methodological
justification of industrial market estimation
and forecasting in Asia-Pacific countries are
currently poorly researches, especially in
terms of determining the properties and
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variables influencing economic performance.
International economy is going through
“tectonic” transformations which change
its configuration. Previously, the term
“developing countries” was used as a synonym
for “backwardness”, but now this concept is
replaced by a new definition – emerging –
“rising” economies. In light of this, there is a
need for Russia’s further critical reflection on
opportunities related to the recovery of these
economies.
The scientific significance of addressing
the issue at this research stage is to develop
theoretical and methodological foundations
of the research, assess the dynamics of
sectoral markets of Asia-Pacific countries
with regard to potential of the Russian
economy.
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Modern strategy of Russia’s development
is based on the principles of protecting
national interests in the long term. In this
context, the issue of new quality of economic
development of the Russian economy from
the point of view of achieving strategic goals
and reducing the gap between the developed
countries has been discussed for many years.
In fact, the only result of this controversy to
date is the recognition that to address the
issues Russia is facing in the medium and long
term, a high level of economic development
must be ensured. As for opportunities and
ways of achieving this goal, the need for
fundamental restructuring of the management
system and finding new mechanisms of the
country’s competitiveness through effective
collaboration with Asia-Pacific countries.
A lot remains to be done, primarily, in the
context of studying the issues of integration
of the Russian economy into sectoral
markets of Asia-Pacific countries. However,
these opportunities have not yet been fully
comprehended, the mechanism for their
implementation has not been developed.
Comprehensive analysis of these issues has not
yet been conducted.
New, breakthrough scientific results are
possible after defining the specific features of
the Russian economy – relatively high natural
resource security. In this regard, there are
discussions which oppose resource-based
economy to innovative economy and estimate
potential location of innovation development
institutions in territorial and sectoral aspects.
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The most popular view is that innovative
development will break the resource deadlock of the Russian economy. This view
is supported by most economists and
politicians.
The opposite point of view, based on the
Heckscher–Ohlin theorem, is sharply
criticized. The theorem determines that a
relatively high resource security of the Russian
economy should be taken into account in
innovative development. In other words,
innovation in the Russian economy will pay
off only in primary industries.
The presented points of view, despite their
mutually exclusive nature, can be reduced to a
common denominator. It is related to integration
of the Russian economy into sectoral markets
of Asia-Pacific countries and development
of structural transformation of the Russian
economy which would take into account the
possibility of using innovation development
impulse from this integration.
It should be comprehended that the
economic prospects of the Asia-Pacific
Region are not unique, so they are discussed
by many authors. Some authors write that
the East Asian community is acting against
in the interests of creating a common
East Asian identity and pursue the aims of
particular states [21]. In different periods,
the authors point to the low level of
economic integration in the Asia-Pacific
Region due to lack of highly developed
regional institutionalization processes. AsiaPacific Economic Cooperation (APEC) is
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described as the most successful regional
association among the others [9, 10, 20].
For many observers, the Asia-Pacific Region
is the epitome of Asian regionalism where
integration is inefficient. Various authors note
the possibility of replacing formal processes of
regional economic integration institutionalization [17, 18], both inside and outside
the region [15].
The history of institutionalization of
integration processes shows that significant
efforts have been made to build a strong
institutional environment for the development
of regional economic relations in post-war
East Asia, but these efforts were not successful
[12]. The fact that integration in the Asia
Pacific Region will increase the potential
benefits for the country due to conserving
on the scale by expanding export industries
[10, 14, 29], reduce transaction costs between
contracting parties and reduce the importance
of political negotiations [30], is the subject
of many economic discussions. A number
of authors note that cross-border banking
operations in the Asia-Pacific Region, which
began to increase in the past decade, could
be considered a sign of major integration
processes in the region. But it is represented
in the form of dollar flow from the US to
Europe and then to the Asia-Pacific region
and back to the US through major mediators
–European banks [8]. However, after the
crisis, European banks are openly hampering
the banks of Asia-Pacific countries [11, 13,
28, 31].
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The ambiguous interpretation of integration
processes in the Asia-Pacific region was the
impetus which results in the need to evaluate
the potential and the actual state of integration
processes in the region based on innovative
potential.
The above presented studies largely cover
the issues of evaluating market production
capacity; however, the issues of integrated
assessment of potential remain underdeveloped,
in particular, a set of market in the Asia-Pacific
region.
The often used thesis that Russia is already
present in the Asia-Pacific region has
determined the authors’ scientific interest to
test this statement. As a result of studying
the possibilities of Russia’s integration into
Asia-Pacific markets, the authors identified
very low trade exchange among Asia-Pacific
countries. Judging by trade relations, the
authors exclude South Asia, TLA countries,
Oceania, Indochina, Russia, Mongolia, and
North Korea from the Asia-Pacific region.
The remaining are: the US, Northeast Asia
(without Russia, North Korea and Mongolia),
ASEAN countries, Canada, Australia and
New Zealand, i.e. 15 countries [22]. The
differences and similarities in the sectoral
GDP structure do not affect the increase in
the volume of mutual trade between partner
countries. Empirical analysis of AsiaPacific countries confirmed that in this case,
formation of trade blocks does not entail the
increase in mutual trade flows. This proves
that many of the trading blocks are formed
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as a result of a political decision, rather than
an objective economic process. The success
of the currently existing organizations can
be put under question. Analysis showed that
the stated objectives of any organization were
not fully achieved. Moreover, social, political
and cultural spheres were largely involved;
however, the economic sphere demonstrates
less cooperation. Statistics confirm the thesis
that most Asia-Pacific countries are not of any
trade value neither to each other, nor to other
Asia-Pacific sub-regions. Their integration
potential is not mentioned in the present
paper. Some of the economic trends can only
be applied to two sub-regions: Northeast Asia
and ASEAN region, including, of course,
the United States which, due to their global
impact are the most important economic
factor in all parts of the globe, including the
specified sub-regions [23, 24].
Assessment of the current state of integration
processes in the Asia-Pacific region by country
and sector showed that there are differences in
the level of economic potential, natural
resource security, population, cultural,
religious and other traditions. A lot of time
will pass before the Asia-Pacific region is
identified as a region according to similarity
of all characteristics. Cluster analysis of
Asia-Pacific countries has shown that
these countries cannot be considered a
single organized community. The AsiaPacific region is demonstrating extreme
fragmentation in development [25, 26].
The country areas of developing promising
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partnership for Russian business of greatest
interest are Chinese, Korean, Japanese,
Vietnamese, and Australian destinations.
Further research in this area should be
focused on detecting the gap between the
absolute and the current market potential taking
into account both quantitative and qualitative
indicators, which will ensure the understanding
of directions of cross-country market integration
from the perspective of innovative development.
There is no consensus on defining the list
of Asia-Pacific countries; there is only a
conditional classification of its member
economies, so the authors include the
following countries in Asia-Pacific region:
Australia, Brunei, Vanuatu, East Timor,
Vietnam, Guatemala, Honduras, Hong
Kong, Indonesia, Cambodia, Canada, China,
Colombia, Costa Rica, Macau, Malaysia,
the Marshall Islands, Mexico, Micronesia,
Nauru, Nicaragua, New Zealand, Palau,
Panama, Papua New Guinea, Peru, Russia,
Taiwan, South Korea, El Salvador, Samoa,
Singapore, Solomon Islands, Thailand,
Tonga, Tuvalu, the USA, Fiji, the Philippines,
Chile, Ecuador, Japan, Myanmar, Mongolia,
Nepal, India, Sri Lanka, Bangladesh, North
Korea, and French Polynesia.
Nowadays there are different approaches
to assessing the level of innovativetechnological development of the country and
its regions in domestic and international
practice. Amid the establishment of
innovative economy the main factors in socioeconomic development include technological
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development, innovation creation and use,
intellectual property. In order to identify
potential opportunities and growth areas of
the economic system it is necessary to find
and use the methods of complex estimation of
innovative potential of the country. Domestic
and foreign science uses different methods of
estimating innovative potential of the country
(region).
The issue of measuring and evaluating
innovative potential is covered by researchers

of various international schools and scientific
organizations. In particular, these include
the Organization for Economic Cooperation
and Development (OECD), the European
Commission on Innovation, research units
of the World Economic Forum and the World
Bank, the UN Industrial Development
Organization (UNIDO), etc. Methods and
approaches to assessing innovative potential
developed by these organizations are widely
used for various purposes (Tab. 1).

Table 1. Methods of assessing country’s innovative development
Indicator

Description

Technological capacity index
(World Economic Forum – WEF)

Integrated index of assessing the level of the country’s competitiveness depending on three
categories of variables: macro-economic environment, public institutions and technology.

Integrated index of innovative
development (Organization for
Economic Cooperation and
Development – OECD)

Applied to analyze the level and development dynamics of innovative economy of developed
and developing countries. The OECD methodology presents the following indicators: the share
of high-tech economic sector in manufacturing and services; innovative activity; investment
in the knowledge sector (public and private); development and production of information and
communication equipment, software products and services; number of employed in science and
high tech, etc.

System of indicators to measure
Eurocomission innovative activity

The technique is used for comparative analysis of the level of innovative activity development in
the European Union (EU), as well as for its comparison with indicators of the US and Japan. The
system includes 16 indicators divided into four groups: human resources; knowledge generation;
knowledge transfer and use; innovation financing, innovative activity results.

European Innovation Scoreboard
(EIS) Index

The index is based on three blocks: opportunities, business activity and results.

Knowledge Economy Index
(World Bank methodology in
the framework of Knowledge for
Development (K4D) program

It represents the mean value of four indicators: economic incentive and institutional regime,
education and human resources, innovation system, information and telecommunication
technology.

Index of Russian regions’
innovativeness (Independent
Institute for Social Policy project)

The calculation of the index is based on a set of five factors expressed by relative indicators:
share of employees engaged in research and development in the total number of employed in
economy; number of university students per 10 thousand people; number of registered patents
per 1,000 people employed in economy; costs of technological innovation per 1 person; level of
IT development.

Level of scientific development
and introduction of technological
advances in the region (Expert RA
rating Agency)

The indicators used for analysis: share of innovation-focused enterprises, share of innovative
products in the total production volume, costs of research.

Source: [1, 2, 5, 16, 19, 27, 32, 34, 35].
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The whole range of techniques for

attention is paid to the system of indicators

assessing the country’s innovative deve-

giving information on the country’s level of

lopment is not limited to this set of indicators.

innovative development. The practical use

However, the used techniques for assessing

of the proposed set of indicators involves the

the country’s innovative development have

study of factors having the greatest impact

certain disadvantages limiting their practical

on the integrated assessment of the country’s

use. These include imperfect regional

level of innovative development.

statistics as a number of indicators at the

Quantitative assessment of the volume and

regional level are not calculated; therefore

efficiency of innovative development is quite

the differentiation factor is not taken into

difficult because of the limited statistical

account. National indices take into account

information in terms of regional and country

the country’s specific characteristics. Indices

aspects. The main measure of innovative

of international organizations are largely

activity in foreign economic literature is

comparable as they are based on common

the number of patent applications; for

techniques.

comparison: some Russian studies use the

It is worth noting that the assessment of

indicator “number of innovation-focused

the country’s innovative development does

enterprises” [3, 6, 7]. Thus, the choice of a

not focus on people’s level and quality of

measure indicator is up to the researcher.

education and their wealth necessary to meet

We agree with the opinion of foreign

their need for benefits and socio-economic

researchers that patents more accurately

conditions affecting human potential in

reflect the state of the scientific research

all its diversity. Given the current trends,

sector as the main source of new knowledge

nowadays it is advisable to use the integrated

and innovations than the number of

approach to studying the country’s innovative

innovation-focused enterprises. It is the

development and defining the role of a

number of patent applications that reflects

human in it. Thus, from the point of view of

the effectiveness of innovation-focused

innovative development, the contribution of

enterprises. Of course, their innovative activity

human potential is determined by its influence

has an impact on the country’s and regions’

as a source of new ideas and innovations.

innovative development and is determined by

In our study, we propose an approach to

a large number of factors.

determining the actual areas of innovative

The choice of factors influencing the

development taking into account human

country’s innovative development was made

development in countries with different levels

by using regression analysis techniques. The

of socio-economic development. Special

number of residents’ and nonresidents’ patent
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Table 2. Indicators of country’s innovative activity
Legend
GDPpc
EDU_GDP
EDU_H
RgD

Indicator
GDP per capita, by Purchasing Power Parity (PPP) in current international dollars
Public expenditure on education, % of GDP
Gross higher education enrollment rate, in %
Expenditures on R&D, in % of GDP

IMP_HT

Imports of high-tech goods, in % of the total amount of imports

EX_HT

Exports of high-tech goods, in % of industrial exports

IT_SERV
SAJ
IT_US

Information and communication services. Protected Internet servers, per 1 million people
Articles in scientific and technical journals, number
Internet users, per 100 people

TECH_RgD

Engineers in R&D, per 1 million people

RES_RgD

Researchers in R&D, per 1 million people

HEALTH_GDP

Public and private expenditures on healthcare, in % of GDP

TDR

Dependency rate, number of people aged 0–14 and those aged 65 and over per 100 people aged 15–64

LEB

Life expectancy at birth, years

INV_OUT

Foreign direct investment, net outflow, in % of GDP

INV_IN

Foreign direct investment, net inflow, in % of GDP

U_EMPL

Unemployment rate, in %

Source: compiled by the author.

applications per 100 thousand people (Patent)

and indicators of innovation and technological

serves as a dependent variable characterizing

development. In the present study, Asia-Pacific

the country’s innovative activity.

countries are classified into homogeneous

The regressors are the following (Tab. 2).

groups using cluster analysis. During cluster

The regression equation was estimated by

analysis, each Asia-Pacific country was

42 countries in the Asia-Pacific region in

represented by a vector in a 17-dimensional

2008–2013 (252 observations). The rest of

space of factors (Tab. 3). In general, similar

the countries were not sampled due to

territorial zones called clusters have been

lack of data on certain key indicators. The

identified by using the system of indicators

information base for the research is World

characterizing the country’s level of innovative

Bank statistics [4; 33].

activity.

It is obvious that in Asia-Pacific countries

Cluster A in 2013 included 8 Asia-Pacific

there is a sufficiently high differentiation both

countries (19% of the total number of coun-

by indicators of socio-economic development

tries). This cluster is formed by countries
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Table 3. Grouping of Asia-Pacific countries by level of innovative
and technological development in 2008 and 2013
Results of clustering at the beginning of the period under review
(2008)

Results of clustering at the end of the period under review
(2013)

Cluster A
Australia, Canada, New Zealand, South Korea, Japan, Singapore, Australia, Canada, New Zealand, South Korea, Japan, Singapore,
Hong Kong, the USA
Hong Kong, the USA
Cluster В
Brunei, China, Russia, Macau, Malaysia, Mexico, Thailand, Chile, China, Costa Rica, Macau, Malaysia, Mexico, Russia, Thailand,
Panama
Chile, Mongolia
Cluster С
Costa Rica, Vietnam, India, Indonesia, Colombia, Mongolia, Peru, Brunei, India, Indonesia, Colombia, Panama, Peru, El Salvador,
Fiji, Ecuador, the Philippines
Fiji, the Philippines, Vietnam, Ecuador
Cluster D
Vanuatu, Guatemala, Honduras, Cambodia, Micronesia, Papua Vanuatu, Guatemala, Honduras, Cambodia, Micronesia, NicaraNew Guinea, Samoa, Solomon Islands, East Timor, El Salvador, gua, Papua New Guinea, Samoa, Solomon Islands, East Timor, Sri
Nicaragua, Tonga, Nepal, Sri Lanka, Bangladesh
Lanka, Bangladesh, Nepal, Tonga
Source: compiled by the author.

leading in indicators of innovative develop-

Cluster B at the end of 2013 included 9

ment. GDP per capita of these countries

Asia-Pacific countries (21% of the total

is 48054,53 international dollars by PPP,

number of countries). These countries are in

indicating a fairly high level of socio-

the “middle” position regarding countries

economic development. Indicators intel-

from other clusters. Cluster B countries

lectual potential are also at a high level:

demonstrate rather high GDP per capita: the

the countries’ average higher education

average of 26465,91 USD by PPP (in current

enrollment rate is 68% with an average of 819

international dollars), which characterizes

and 4946 engineers and researchers in R&D

them as countries with prosperous standard

per 1 million people respectively. The number

of living and quality of life. As for the values

of publications in scientific journals by the end

of key indicators of innovative development,

of 2013 averaged 43233,6. These countries

these countries have the average of 20.8

had an average of 192 patent applications

patent applications per 100 thousand people.

patents per 100 thousand people. All this, of

In cluster B countries in 2013 there was a

course, indicates high innovative activity of

high share of imports of high-tech products

the countries included in the cluster. During

– an average of 13.5% of the total amount

the period under review the group has not

of goods. At the same time there was a high

changed.

share of high-tech exports – an average of
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20.1% of industrial exports, mainly due to

and range on average around 0.2% of GDP.

Costa Rica (43.3%) and Malaysia (43.6%).

By level of socio-economic development these

In 2013, these countries were allocated an

countries differ from other clusters: they are

average of 4.6 and 0.8% of GDP respectively

characterized as more or less sustainable. The

for education and R&D. The average higher

value of GDP per capita is on average 16330.4.

education enrollment rate was approximately

USD by PPP (current international dollars),

53.5%. During 2008–2013, the quantitative

which is almost 2 times lower than the average

composition of the cluster slightly changed:

value in Cluster B. The average gross higher

Brunei left Cluster B and moved to Cluster

education enrollment rate is 32.1% along with

C; while Costa Rica improved its position

the small number of Internet users – 40 per

became part of Cluster B. Thus, countries

100 people.

of Cluster B rank second by innovative

During 2008–2013 cluster C underwent

development and intellectual capacity

some changes: in 2008, the cluster consisted

compared to other homogeneous groups of

of 10 countries; during the period under

Asia-Pacific countries.

review Costa Rica and Mongolia improved

Cluster C in 2013 included 11 Asia-Pacific

their ratings by some indicators of innovative

countries (26% of the total number of count-

development and moved to cluster B. The

ries under study). The main characteristic of

negative trend of declining indicators of

these countries is that their level of innovative

innovation activity was observed in Brunei

development is below average. This is

(the number of patent applications during

evidenced by a small number of patent

the period under review decreased from

applications – 2.4 per 100 thousand people,

19.7 to 2.6 per 100 thousand people); there

and the number of articles in scientific

was also a decline in publication activity.

journals – 2226, as well as a small number

Thus, the level of innovative development of

of engineers and researchers in R&D – 106

cluster C countries can be described as below

per 1 million people. In countries of this

average.

cluster high-technology exports exceed their

In 2013, cluster D consisted of 14 Asia-

imports, the average increase amounted to

Pacific countries (34%). These countries

20% (except Colombia, Peru, Panama and

differ considerably from the countries of all

Ecuador). Public expenditures on education

other clusters in terms of innovation

in the countries of this group averaged 3.7%

development, as well as by indicators of

of GDP, but it is worth noting that Vietnam is

human potential. This cluster demonstrates

the leader the value of which is 6.6% of GDP.

lowest indicators of innovative activity

Public expenditures on R&D are more stable

(number of patent applications amounted

Economic and Social Changes: Facts, Trends, Forecast
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to an average of 0.980 per 100 thousand

regard, it seems appropriate to introduce a

people; the number of publications in

dummy variable which will take into account

scientific journals is also at the lowest level

the specific features of each country. Let us

compared to other clusters – 10 units). This

present the countries’ specification (country’s

group is also characterized by the lowest

belonging to a particular cluster) with binary

higher education enrollment rate – an

features (Tab. 4).

average of 12.9%, and the lowest number of

Through correlation analysis we determine

researchers and engineers in R&D. Cluster

the correlation between the outcome indicator

D countries have highest unemployment

and factor features. To exclude the effect of

rates (on average, 11.3%) compared to

multicollinearity and reduce the dimension

other clusters, and the lowest rate of GDP

of initial indices the current study implements

per capita – 4729.1 international dollars

factor analysis through principle component

by PPP. During the period under review,

analysis.

the cluster has slightly changed due to the

Table 5 shows that eigenvalues of the first

fact that El Salvador moved to the group of

three principal components are more than

countries with better indicators of innovative

one, so they are preserved for further analysis.

development. Thus, cluster D countries are

They explain 75.7% of initial feature variance.

characterized as countries with the lowest

Figure 1 shows the composition of each

level of innovation and human development

component.
Conventionally, the first component (F_1)

in the Asia-Pacific region.
The results of clustering show high

can be called “human potential factor”: GDP

differentiation among Asia-Pacific countries in

per capita – reflects the level of material well-

terms of innovation development; this is due to

being; gross higher professional education

several factors: geographical position, climate,

enrollment rate – the literacy rate; life expec-

economic and labor market development,

tancy at birth – the level of social welfare.

demographic and social characteristics. In this

It should be noted that these indicators are

Table 4. Replacement of qualitative parameters of a regression model with binary features
Binary variables

Belonging to a cluster

Cluster А

Cluster В

Cluster С

1

0

0

0

1

0

Cluster В

0

0

1

Cluster С

0

0

0

Cluster D

Cluster А

Source: compiled by the authors.
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Table 5. Value of principal components and the share of explained variance of features
No. of component

Principal component
symbol

Principal component
eigenvalue

Explained variance, %

Cumulative fraction
explained variance, %

1

F_1

6.003

42.343

42.343

2

F_2

3.256

19.991

62.334

3

F_3

1.789

12.855

75.189

Source: compiled by the authors.

Figure 1. Composition of principal components
First principal component
F_1
Gross higher education enrollment rate
GDP per capita
Enpenditures on R&D
Number of engineers in R&D
Number of researchers in R&D
Dependency rate
Life expectancy at birth
Foreign direct investment (net outflow)
Foreign direct investment (net inflow)

Second principal component
F_2

Third principal component
F_3

Imports of high-tech
goods

Public expenditures on
education

Exports of high-tech
goods

Total expenditures
on healthcare

Information and
communication services,
protected Internet servers
per 1 million people

Unemployment rate

Articles in scientific and
technical journals

Internet users

included in the integrated index – Human

the population’s welfare. Most indicators

Development Index, according to the UN

are related to the first principal component

methodology. Moreover, the index includes

by direct correlation, i.e. if values of these

indicators characterizing the number of

indicators are increased, according to

specialists in R&D. The dependency rate

the calculations, the component value is

reflects the level of population ageing

increased, except for dependency rate, which

and the number of people of working

indicates the decreasing component value

age with accumulated potential. Direct

amid the increasing indicator. Variance of the

foreign investment is also important for

first principle component is 42.3%.

the formation of human capital as targeted

The second main component (F_2), the

capital investment in different sectors and

variance of which is 19.991%, includes

industries contribute to the improvement of

indicators of country’s innovative develop-
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ment; it is conventionally called “factor in

The dependence of the number of patent

innovative potential”. The indicators included

applications from the factors for countries in

in the second principal component are

each cluster will be described by the following

directly correlated indicating an increasing

equations:

F_2 amid the growth of the underlying
factors.

For the countries of cluster A:
y = 143,98 + 12,83F _ 1 + 8,86 F _ 2 + 1,32 F _ 3 − 142,68Cl _ A;

The variance of F_3 amounts to 12.855%
of the total variation. Indicators of the third
principal component can mostly be described
as factors in development of human capacity.
Public expenditures on education and

For the countries of cluster B:
y = 143,98 + 12,83F _ 1 + 8,86 F _ 2 + 1,32 F _ 3 − 132,08Cl _ B ;

For the countries of cluster C:
y = 143,98 + 12,83F _ 1 + 8,86 F _ 2 + 1,32 F _ 3 − 124,63Cl _ C ;

healthcare have a positive correlation with
the component; the unemployment rate –
negative. Measures to reduce unemployment

For the countries of cluster D:
y = 143,98 + 12,83F _ 1 + 8,86 F _ 2 + 1,32 F _ 3 .

and tensions on the labor market carried

Figures 2–5 present empirical and simu-

out by the government in any country will

lated values of the number of patent appli-

definitely affect the economic growth, which

cations in the countries of clusters A, B, C, D

will result in the increasing quality of life and

at the end of 2013. The graphs also present

the standard of living and, of course, will

the relative deviation of the simulated values

have a positive impact on the development of

of the outcome indicator from empirical data.

human capacity and innovative thinking. All

The models can be used for predicting key

of the above will also have a major impact on

performance indicators and identifying the

the level of the country’s long-term innovative

main trends in the outcome indicator.

development.

To identify priority areas of innovative

Next we build a regression dependence

development for the countries of cluster A we

model based on the outcome indicator of the

rate the main factors included in the first

selected factors (Formula 1). The regression

principal component F_1 and contributing

model includes dummy variables which help

to the change in the outcome indicator for

take into account the country’s belonging to

the countries in this group. Through stepwise

a certain cluster:

regression for the countries of cluster A we
have identified four important factors: R&D

y = 143,98 + 12,83F _ 1 + 8,86 F _ 2 +
+ 1,32 F _ 3 − 142,68Cl _ A −
− 132,08Cl _ B − 124,63Cl _ C

(1)

expenditures (RgD); public and private
expenditures on healthcare (HEALTH_
GDP); public expenditures on education
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Figure 2. Number of patent applications in the countries of cluster A at the end of 2013
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Source: calculated by the authors.

Table 6. Evaluation of factors contributing to the change
in the outcome indicator for the countries of cluster A
Non-standardized index

Standardized index

Indicator importance

B

Beta

P-level

44.770352

–

0.01120

RgD

73.700571

0.930890

0.00000

HEALTH_GDP

14.224475

0.805795

0.00000

EDU_GDP

0.692993

0.248387

0.00600

TECH_RgD

0.039370

0.246965

0.00100

Model
Constant

Source: compiled by the authors.

(EDU_GDP); engineers in R&D (TECH_

countries of the Asia-Pacific region in terms

RgD). These factors explain 72% of the total

of economic, innovative and human potential

variance of the value of the number of patent

development. Ultimately, if the results of

applications. Factor estimates are presented

economic development in the countries of

in Table 6.

this cluster are forwarded to maintaining

Table 6 shows that the amounts of in-

the achieved results in innovation, as well

vestment in R&D and public expenditures on

as to maintaining an adequate standard

healthcare have the greatest impact on the

of living and quality of life, it will lead to

results of innovative activities in the countries

building innovative potential and economic

from cluster A. This cluster includes leading

growth.
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The regression model for the countries

The table shows that the researchers’
publication activity and the number of

from cluster B is as follows (Fig. 3).
As a result of decomposition of “human

researchers in R&D have the greatest impact

potential factor” (F_1) the most significant

on the results of innovative activities in the

indicators are highlighted: net inflow of

countries from cluster B. These countries can

foreign direct investment (INV_IN),

be described as effectively-oriented since their

researchers in R&D (RES_RgD) and the

competitiveness is achieved through market

number of articles in scientific and technical

efficiency and ability to benefit from the

journals (SAJ). These factors explain

existing technology. These countries experience

79% of the total variance in the outcome

the need to stimulate scientific potential and

indicator. Parameter estimates are presented

innovative activity of research and scientific

in Table 7.

organizations. Attention should also be paid to
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Figure 3. Number of patent applications in the countries of cluster B at the end of 2013
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Relative deviation of empirical and theoretical
data

Source: calculated by the authors.

Table 7. Evaluations of factors contributing to the change effective
indicator for the countries of the cluster In
Non-standardized index

Standardized index

Indicator importance

B

Beta

P-level

2.589210

–

0.00711

SAJ

0.000519

0.889209

0.00000

RES_RgD

0.003984

0.599207

0.00000

INV_IN

0.907935

0.111984

0.00000

Model
Constant

Source: calculated by the authors.
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attracting investment in science and education

main factors contributing to the change

for increasing innovative potential of the

in the outcome indicator in the countries

countries in this cluster.

of this cluster.

For the countries of cluster C, the

Through stepwise regression for the

simulation results of the number of patent

countries of cluster C we have identified four

applications are shown in Figure 4.

important factors: researchers in R&D

The figure shows that the theoretical

(RES_RgD); GDP per capita (GDPpc);

model does not contradict empirical data

dependency rate (TDR); higher education

given the trend of innovative development

enrollment rate (EDU_H). These factors

of the countries in this cluster. We also

explain 66% of the total variance of the

define priority areas by highlighting the

number of patent applications (Tab. 8).

Figure 4. Number of patent applications in the countries of cluster C at the end of 2013
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Table 8. Evaluation of factors contributing to the change
in outcome indicator for the countries of cluster C
Non-standardized index

Standardized index

Indicator importance

B

Beta

P-level

8.907542

–

0.00000

TDR

0.106871

0.607524

0.00401

GDPpc

0.000029

0.298712

0.00900

EDU_H

0.097125

0.222901

0.00153

RES_RgD

0.035971

0.200181

0.00120

Model
Constant

Source: calculated by the authors.
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As can be seen from the data, in terms of

demographic indices and developing educa-

standardized equation indices, dependency rate

tional potential, it will lead to significant

have the greatest impact on the number of

innovative development.

patent applications in the countries from

The simulation results of the number of

cluster C; the remaining parameters are

patent applications in the total amount of

sufficiently equivalent. These countries can

determining factors for the countries of cluster

be characterized as more or less sustainable

D are shown in Figure 5.

in terms of socio-economic development.

Let us outline factors which have the

Thus, if the results of economic development

greatest impact on the results of innovation

in these countries are forwarded to improving

activity by using stepwise regression (Tab. 9).
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Figure 5. Number of patent applications in the countries of cluster D at the end of 2013
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Table 9. Evaluations of factors contributing to the change
in the outcome indicator for the countries of cluster D
Model

Non-standardized index

Standardized index

Indicator importance

B

Beta

P-level

Constant

1.777298

–

0.00013

RES_RgD

0.049981

0.552987

0.00030

TDR

0.125871

0.378120

0.00013

RgD

8.001578

0.232487

0.01500

Source: calculated by the authors.
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The table shows that the number of
researchers in R&D, dependency ration and

economic conditions to implement people’s
potential.

investment in R&D have the greatest impact

In general, we can conclude that the

on the number of patent applications in the

constructed models provide a visual

countries from cluster D. The priority area

representation of groups of factors influencing

of economic development in these countries is

the level of innovative and technological

building educational and scientific potential.

development in a particular country. The

Countries in this cluster may be classified as

study proved the role of human potential as the

resource-based (focus on natural resources

most significant factor in assessing the level

and low-skilled labor). These countries do

of countries’ innovative and technological

not have a developed system of education,

development measured by indicators such as:

and high-skilled workers are available due

GDP per capita, higher education enrollment

to migration processes. These countries are

rate, expenditures on R&D, number of

experiencing acute problems of migration

engineers and researchers in R&D, dependency

outflow which affects demographic indicators.

rate and life expectancy at birth, investment

Thus, these countries need to implement

and Internet users. Therefore, the increase in

programs aimed at social development,

the above indicators in a particular country

reduction of unemployment and improvement

will lead to effective innovative development.

of the quality of educational and scientific

With the help of the developed system of

potential.

indicators it is also possible to develop the

The study identified the most significant

priority areas of the countries’ innovative

factors the changes in which are beneficial for

development. We also point to the necessity of

the country’s innovative development: “human

implementing a set of measures for developing

potential factor” which characterizes human

innovative potential of the society, stimulating

development in terms of demographic

economic activity, which is reflected in the

indicators, reflects the population’s

incomes of different population groups for

satisfaction with material benefits and

meeting their needs and developing creativity

determines its level of self-sufficiency;

ultimately leading to innovative achievements.

“innovative development factor” which

The main area of the state policy in terms of

characterizes the level of innovative

increasing economic potential is primarily

and technological development and the

stable growth of industrial production and

country’s intellectual potential; “factors

significant annual growth of GDP as the

facilitating (impeding) the development of

basis for increasing the level of budgetary self-

human capacity” which accumulate various

sufficiency and economic independence.
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