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ASSESSMENT OF CHINA’S MACRO-READINESS
FOR INTEGRATED INNOVATIVE MANAGEMENT
TECHNOLOGIES EMPLOYMENT

Introduction. Economic entities should constantly
apply various forms of innovation, including managerial and
organizational innovations, to ensure the processes of
developing and acquiring adaptive capacity. One of these
innovations is integrated management technologies covering
several interacting heterogeneous technological, economic,
organizational, social, and psychological processes or several
management functions.

Aim and tasks. The study aims to elaborate a procedure
for assessing a country’s macro-readiness to apply integrated
innovative management technologies and qualitatively
characterise its level.

Results. An assessment of macro-readiness to apply
integrated  innovative management technologies was
conducted using the case of China. In order to obtain a
generalized evaluation of the country’s macro-readiness to
apply integrated innovative management technologies,
synthetic taxonomic indicators based on readiness components
and a general synthetic indicator were generated. The
synthetic human capital and research indicator changed from
low (0.243) in 2016 to high (0.647) in 2020. The same trend is
inherent in the synthetic indicator of ICT availability and use,
which increased from 0.367 to 0.920, and in the synthetic
indicator of institutional and business environment, which
increased from 0.310 to 0.876. Although it has improved from
0.205 to 0.451, the synthetic indicators of financial resources
and development have not yet reached a high level.

Conclusion. The suggested procedure for assessing
macro-readiness to apply integrated innovative management
technologies is based on constructing a synthetic indicator of
readiness, combining the taxonomic indicators of human,
digital, financial, and institutional readiness. This procedure,
implying the determination of their qualitative levels, enables
us to determine a country’s readiness to support business
entities’ adoption of new management technologies. The
assessment of China's readiness for applying integrated
innovative management technologies using the developed
approach revealed that the ICT component is the best
developed, while the financial component is the most
underdeveloped.

Keywords:  management,
innovation, synthetic indicator.

readiness,  technology,
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1. Introduction.

Political and social processes have
influenced modern economic systems worldwide.
The external environment is characterized by
poor predictability, high dynamism, and limited
resources for development. These factors
increase the complexity of economic entities’
functioning, regardless of their ownership form
and business scope. To ensure adaptive capacity
development and acquisition, economic entities
should constantly apply various forms of
innovation, including managerial and
organizational innovation. One of the varieties of
these innovations is integrated management

technologies covering several interacting
heterogeneous technological, economic,
organizational, social, and psychological

processes, or several management functions
(Chmutova, 2014). When introducing innovative
management technologies, one should consider
that an organization’s readiness to adopt a new
technology has a significant impact on the
effectiveness of this process. It should be noted
that readiness is primarily determined by macro
factors: the innovative susceptibility of the
country, the ability to create new technologies
(including management technologies), the level
of institutional development, financial security,
the use of information and communication
technologies, and the availability of qualified
personnel (Plaksiuk et al., 2023).

Although adopting integrated management
technologies is attracting increasing academic
and practical interest, assessing readiness for
their application at the national level remains a
new area of research. Since integrated
management technologies are perceived as
organizational innovations (Bernardo, 2014), this
article studies innovation readiness models and
the possibilities of their modification to
determine the level of macro-readiness for
adopting and using integrated innovative
management technologies (IIMTs).

Adapting Li and Kassem's (2019)
definition of the objectives of the given study,
macro-readiness for the IIMT application was
defined as the country's ability to support the
application of new management technologies by
economic entities, i.e., to be in a state where
policies, processes, and systems are robust
enough to withstand the new system adoption.
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2. Literature review.

Applying new technologies in different
fields of activity, including management, is a
research subject that arouses the practical
interests of business entities. Recently, the
direction towards determining readiness
(organizational, innovative, and managerial)
to use technologies and its assessment has also
been developed.

Generally, the term  “readiness”
measures the ability to master any new
technology before its adoption (Bendi, 2017).
Due to the fact that the introduction of IIMTs
is an innovative process, innovation readiness
assessment models can also be used to
determine the level of readiness to adopt
[IMTs.

Contemporary researchers have used
different approaches to assess innovation
readiness. For instance, with regard to service
innovation, Akhtar et al. (2021) identify two
components of readiness: a strategic position
conducive to innovation (strategic financing
and risk sensitivity) and the expansion of

structural capabilities to implement
innovations (innovation catalysts, that is,
innovation managers who search for

innovative concepts and implement them in
practice, strategic collaboration, innovation
knowledge, and IT knowledge). Setiawan et
al. (2018) assessed innovation readiness from
a different perspective and defined it in terms
of the innovation life cycle phases: idea,
detailing, completion, competition, and
change/closure, each of which is assessed in
terms of technology, market, organization,
partnership, and risk.

Bendi (2017) theoretically substantiates a
combined model of readiness, which evaluates it
in the aspect of personnel (skills, culture),
business processes, technology (including
information) and the final product, based on the
analysis of numerous existing models. Four
factors were empirically identified: operational
challenges, strategy, planning, and
effectiveness. This approach will enable the
evaluation and comparison of the process of
new technology introduction at the strategic and
operational levels, and define problem areas and
opportunities for further development or
change.
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Akunyumu et al. (2020) also determined
similar components of innovation readiness
(people, project, process, and technology) and
suggested assessing the project rather than the
product. In this case, the people element focuses
on the readiness of the organization’s human
resources. According to the organizational
readiness theory, the amount of worthiness and
commitment demonstrated by each
organization’s personnel is an important
prerequisite for any innovative effort. The
project element considers design-related issues
and problems when assessing compliance with
the customer requirements. The process
component refers to procedures and processes
such as risk management, project planning,
communication management, and other related
procedures. An organization’s ability to
implement advanced knowledge and technology
is represented by its technological components.

Webster and Gardner (2019) developed
the institutional readiness model that does not
contradict technological readiness but embeds it
in a broader social and technical framework.
This model takes into account aspects such as
the need to create a new technology for a certain
institutional structure, the strategic focus, the
usefulness of the new technology, determination
of the personnel required for its implementation,
and possible exploitation problems followed by
its application on an ongoing basis.

When assessing innovation readiness,
Rosen (2018) interprets it as a combination of
business readiness  (innovation  viability
evaluation with regard to its conformity with the
existing business, company’s capabilities, and
resources), user (estimation of interest and
willingness to purchase the innovation), and
technology (innovation feasibility estimation
based on technical complexity and novelty).
This emphasizes the need to consider both
external and internal factors affecting a
company to evaluate the potential of the
innovation to become successful.

First, an internal analysis should be
performed with regard to the following three
factors: resources, processes, and values.
Resources become values and are aligned with
the company's capabilities through processes
(Grant, 2016), and the way decisions and
priorities are made is determined by the
company's strategy and values.
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To evaluate the external environment, the
author suggests using Porter's five forces theory:
industry  competition, threat from new
competitors, pressure from suppliers, consumer
pressure, and threat from substitute products
(Porter, 2008).

To measure readiness for innovation,
Lokuge and Sedera (2014) suggest using the
“A VICTORY” model evaluating resources
availability (Ability), values and culture (Value),
detailed understanding of change (Information),
external and internal conditions (Circumstances),
time (Timing), motivation to perceive innovation
(Obligation), resistance to change (Resistance),
reward mechanism for innovation activity

(Yield).

As seen from the abovementioned
approaches, when assessing readiness to
innovate, researchers mainly focus on the

internal parameters of the organization. External
factors are analyzed only in the approaches of
Rosen (2018), Lokuge and Sedera (2014), and
there is no detailed description of the procedure
of such analysis. Considering the analyzed points
of view, it is reasonable to assess macro-
readiness for the application of IIMTs according
to the following components:

1. Human -capital and research. New
technologies in a country are perceived to the
extent that business structures and the population
have the skills to use them productively. The
ability to conduct research, which is a
prerequisite  for  innovative  technological
development, was also assessed.

2. The availability and use of information
and communication technology (ICT), digital
security, and data privacy, as the effective
functioning of well-established management
technologies, cannot be achieved without the use
of ICT.

3. Financial resources and development.
The formation of new technologies requires
financing, so ease of access to credit resources
and investment process intensity is important.

4. Institutional and business environment
in terms of business and institutional
development and regulatory impact effectiveness
for new technology adoption.

In addition to assessing the macro-
readiness components, it is necessary to
determine and interpret the level using all
components qualitatively.
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Generalization of existing models of
innovation readiness evaluation has shown
that they are not suitable for assessing macro-
readiness  for  integrated  management
technology implementation without proper
modification and adaptation because they are
designed for a different organizational scale
and are not related to the factors determining
the readiness to use new technologies at the
macro level.

3. Aim and tasks.

The study aims to elaborate a procedure
for assessing the country’s macro-readiness to
apply integrated innovative management
technologies and qualitatively characterise its
level.

4. Methodology.

In the research process, the following
methods were used: theoretical generalization
— to define the particular features of the
existing approaches to the evaluation of
different readiness types; analysis and
synthesis to identify the assessment
components of readiness to implement the
IIMTs based on the existing models;
comparative analysis — to compare parameters
in the context of readiness components used in
international ratings; taxonomic analysis — to
calculate the synthetic indicator of the
country's readiness to use the [IMTs.

The use of the taxonomic analysis
method is stipulated by the diversity and
ambiguity of the economic phenomena and
processes under study. It conditions the
difficulty of their accurate and exhaustive
assessment using a system of often
multidirectional indicators that should be
summarized and analyzed to make balanced
managerial decisions. The taxonomic method
has a powerful arsenal of systematization
algorithms and is designed to solve this
problem.

The taxonomic indicator construction
method is widely used in economic evaluation
and has significant advantages (Yankovyi et
al., 2021). It enables to completely reduce the
multidimensional space of characteristics and
comparatively evaluate the economic object’s
functioning and development in dynamics
with regard to the selected standard.

In addition, this method provides tools
for comprehensive functioning and
development analysis and management and
allows for the construction of generalizing
characteristics of the system development
level. The taxonomic method is based on
standard selection and its optimal parameter
(coordinates) comparison with the parameters
of vectors of all other research objects. Object
ranking is based on the Euclidean distance,
where the lowest distance corresponds to the
highest object ranking. When applying the
taxonomic indicator, a data matrix composed
of  standardized features was  used.
Standardization eliminates the dimensionality
of both the cost and natural indicators (Bavar
et al., 2023).

The taxonomic indicator can acquire a
value in the interval [0; 1] and is interpreted
as follows: the closer the taxonomic indicator
value is to 1, the greater the development
level of an individual object (process,
phenomenon). With the help of such an
indicator, it is possible to assess the average
level of the statistical item value
characterizing a phenomenon or process
achieved in a certain period or at a certain
moment (Syrvetnyk-Carij and Duljaba, 2019)
as well as to compare certain objects (in this
study, with reference to the periods when the
country was characterized by a certain
development value of the components of
readiness to use I[IMTs).

The taxonomically calculated synthetic
indicators for each component of a country's
readiness for [IMTs applications are summarized
in the overall readiness index using the
arithmetic mean (Fig.1).

The scale needs to be determined when
considering the qualitative characterization of the
obtained synthetic indicator values (high,
medium, and low). One approach is to use the
golden mean method, in which all changes occur
at 38.2% and 61.8%, respectively. The scale was
generated by successively multiplying the
difference between the maximum and minimum
scale values (component 1) by 0.382 and 0.618,
respectively, and then subtracting each of the
resulting sums from the maximum. This enables
to obtain the scale value where changes are most
likely to occur according to the golden mean
method.
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Step 1: Formation of output data matrices regarding the components of macro-readiness to use the IMITs

v
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| |
| [ Human capital and | [ ICT availability and utilization, | | Financial resources and Institutional and !
|| research indicators | | digital data security and privacy | | financial development business environment | |
l indicators indicators indicators |
| |

|

Human capital and research indicators:
Stimulators: gross coverage ratio of primary and tertiary education; gross percentage of graduates from first-level
higher education programs; number of researchers per 1 million population; gross R&D expenditures, % of GDP;
public expenditures on education (% of GDP); public expenditures on education (% of public expenditures);
publications in scientific and technical journals; high-tech exports (% of industrial exports)

ICT availability and utilization, digital security and data privacy indicators:

Stimulators: percentage of population covered by at least 3G mobile networks; mobile cellular subscriptions;
international Internet bandwidth; percentage of households with Internet access; persons using the Internet;
number of fixed broadband Internet subscriptions; mobile cellular subscriptions; mobile broadband Internet
traffic; secure Internet servers; ICT services exports; active mobile broadband subscriptions; fixed broadband
Internet traffic; annual investments in ICT.

Destimulators: fixed broadband Internet access costs

Financial resources and financial development indicators:
Stimulators: number of bank accounts per 1,000 adults; number of bank branches per 100,000 adults; loans to the
private sector by domestic deposit corporations; assets of deposit companies; deposits of deposit corporations;
volume of syndicated loans issued; bank net interest margin; return on bank assets; return on bank capital; bank
loans ratio to bank deposits; liquid assets ratio to deposits and short-term funding.
Destimulators: bank overheads on total assets (%); bank expenses ratio to profits (%); stock price volatility.

Institutional and business environment indicators:
Stimulators: political stability; efficiency of governance; quality of regulation; rule of law; ease of doing business

Reference vector consists of the maximum indicator values being stimulators and the minimum indicator values
being destimulators

Step 5: Determination of the distance between individual variables and the reference vector, and formation of
taxonomic indicators

Step 7: Determination of the taxonomic indicators
scale intervals by the components of readiness and the
general synthetic indicator by the golden mean
method

Step 6: Calculation of the synthetic indicator of
readiness to use IIMTs as an arithmetic mean of
taxonomic indicators by components

Y

Fig. 1. Sequence of building a synthetic indicator of the country's macro-readiness to apply
the IIMTs.
Source: developed by the authors.
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Thus, the range of [0; 0.382] corresponds
to a low level, the range of [0.382; 0.618]
corresponds to a medium level, and the range of
[0.618; 1] corresponds to a high level of the
country’s readiness to use I[IMTs both for each
component and as a whole.

According to the scheme presented in Fig.
1, the first stage implies building a matrix of
indicators by the readiness components: human
capital and research; ICT availability and use,
digital security and data privacy; financial
resources and  financial  development;
institutional and business environment.

Then, according to the defined taxonomic
analysis algorithm, a standardized matrix is
created. The standardization procedure is used
in many multivariate statistical methods and
involves input data normalization in order to
make factor measurement attributes
dimensionless (Syrvetnyk-Carij and Duljaba,
2019). As a result, the average values for each
studied attribute are zero and the variance is one

().

Yij=Yi
=" 1)

where Zj is the standardized value;
yij is the average value; §S; is the standard
deviation.

At the next stage of the taxonomic method
application, the procedure of attribute
stimulators and destimulators differentiation is
carried out.

This differentiation is the basis for the
construction of a developmental standard
representing the point Py, with coordinates:
Z()], Z()z, cens Zon.

This approach allows revealing whether
the development is evenly carried out, which
indicators are stable and which are less stable,
what is the gap between the reference value and
other indicators (2-3).

The distance between the individual point-
one and the point Py which represents the
development standard, is denoted as Cj, and is
calculated by the formula (4).

Zos = MAX Zys, When S € 1, 2)

Zys = min z,.g, when S € 1, 3)

Where 1 is the set of stimulants, Zrs is
the standardized value of trait S for unit r.

Cio = [Z?:l(zis - Zos)z]E: (4)
(i=1,....w).

The obtained distances serve as initial
values for calculating the local indicators level
(5-8):

g =G
LG, (%)
Co = Co + 35,
(6)
w
1 2
So = WZ(CL'O = Co) (7
i=1

Where w is the number of objects,
Cj is the distance from the i-th object to the
reference,
C, 1s the average distance between the
objects and the reference,
S, is the standard deviation of distances,
di" is the taxonomic indicator of the
development level.

— 1
Co = = Xi=1 Cio>

v ®)

In practice, the modified index (9) is more
often used, increasing at large values of
stimulators and decreasing at small ones:

di=1—%=1—d;‘ 9)
0

5. Results.

The components of macro-readiness for
the IIMTs application are human capital and
research; ICT availability and use, digital
security and data privacy; financial resources
and financial development; and institutional
and  business  environment.  Individual
indicators for assessing these components are
found in global indices and rankings.
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Thus, the human capital and research
component is represented by the corresponding
sub-index in the Global Innovation Index (GII)
and the Global Talent Competitiveness Index
(GTCI). The ICT availability and use, digital
security and data privacy is reflected in the
Global Innovation Index (GII) and the Network
Readiness Index (NRI). Financial development
is characterized by the Financial Development
Index (FDI), while crediting and investment
are separate components of the Global
Innovation Index, which also includes
assessments of the institutional and business
environment component.

The macro-readiness for the IIMTs
implementation was evaluated in compliance
with the international indices using the
example of China (Table 1), which continued
its movement towards the top 10 innovators in
2022, reaching the 11th place in the world
(Dutta et al., 2022).

Based on the above data, it can be
observed that over the past four years, China
has improved its position in the human capital
and research sub-index of the Global
Innovation Index in terms of both point
appraisal and ranking, rising from the 25th to
the 20th place.

Meanwhile, its greatest strengths are its
score in the Program for International Student
Assessment in Reading, Mathematics and
Science (PISA) and its QS World University
Ranking positions. Low academic mobility is
one of its weaknesses. The Global Talent
Competitiveness Index also reflects the
country's strengthening position, with China
rising from 45th to 36th during the period
examined. In 2022, China's Global Talent
Competitiveness Index had its highest-ever
score of 51.04. Talent development is the
biggest strength driven by the formal education
quality and the wunderstanding of the
importance of lifelong learning. At the same
time, there is a need to improve further such
index components as talent attraction, which is,
in particular, possible through labour migration
(Hutsaliuk et al., 2020). This is caused by the
country's low external openness, adversely
affecting its attractiveness to businesses and
people.

The overall ICT sub-index of the Global
Innovation Index, considering both access to
and use of ICTs, demonstrates positive
dynamics. The score has increased from 74.5 in
2019 to 86.7 in 2022, and the rank has
increased by 26 positions.

Table 1. China's IIMTs macro-readiness indicators by international indices.

Indicator / sub-index / index 2019 2020 2021 2022
rate rank rate rank rate rank rate rank
Human capital and research component
GII Human Capital and Research 476 25 49 4 21 506 21 531 20
sub-index ’ ’ ’ ’
%’:}f‘l Talent Competitiveness 45,44 45 49,64 42 45,84 37 51,04 36
ICT availability and use, digital security and data privacy component
GILICT sub-index 74,5 46 75,8 45 79,4 34 86,7 20
Network Readiness index 57,63 41 58,44 40 65,62 29 68,83 23
Financial resources and financial development component
Financial Development Index 0,629 n/a 0,672 n/a n/a n/a n/a n/a
GII Credit indicator 453 43 53,1 25 51,7 26 44,7 25
GII Investment indicator 22 64 37,1 66 35,9 44 28,7 26
Institutional and business environment component

GII Institutions sub-index ‘ 64,1 | 60 ‘ 64,6 ‘ 62 ‘ 64,4 ‘ 61 ‘ 64,8 ‘ 42

Source: based on Dutta et al. (2019, 2020, 2021; 2022, Dutta and Lanvin (2019, 2020, 2021; 2022);
Lanvin and Monteiro (2019, 2020, 2021, 2022) and The World Bank (2022).
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China shows a steady improvement in the
Network Readiness Index from 57.63 in 2019 to
68.83 in 2022, indicating increasing levels of
technology, ICT use, governance, and impact on
the economy and living standards. Continuous
improvements in these components indicate that
the country's readiness for a digital economy
and networked society is strengthening. The
weakest element in a country's ICT
development is the governance component
stipulated by weak legislative privacy protection
and ICT regulatory environment development.

Regarding the Financial Development
Index, it should be noted that it is calculated by
the International Monetary Fund for the period
from 1980 to 2020, and the indicators for 2021-
2022 are not available in the database. The
overall trend shows a gradual improvement in
China's financial development, from 0.258 in
1982 to 0.672 in 2020. Meanwhile, one
weakness is its access to financial markets and
institutions, which could be an impetus to
develop appropriate managerial influences to
improve this area.

Judging by the GII crediting and
investment indicator dynamics, China continues
to develop its financial system by increasing its
credit volumes. However, investment
assessments reveal fluctuations and volatility,
which may indicate the need for more
investments to stimulate economic development
and support innovative projects. One can also
use suggestions (Prokopenko et al., 2021) to
refocus investment flows to achieve sustainable
development goals.

The institutional environment in China is
developing steadily, resulting from the country's
movement from 60th place in 2019 to 42nd
place in 2022. Simultaneously, the regulatory
environment shows a slight decrease in rates,
which may indicate regulatory challenges and
complexities. The ease of setting up a business
and the bankruptcy procedure reflect some
fluctuations in rates, but they generally show an
upward trend.

In general, in terms of all components of
[IMTs application readiness, it can be stated that
its level in the country is sufficient. To obtain a
generalized evaluation of macro-readiness to
use [IMTs, a synthetic indicator was developed,
the value of which can be used to determine its
level and trace its dynamics.

For this purpose, a list of separate
indicators characterizing the components of
readiness was defined: human capital and
research, ICT availability and wuse, digital
security and data privacy, financial resources
and financial development, and institutional and
business environments.

The readiness component indicators were
formed mainly from those used in international
indices and supplemented with indicators from
the World Bank database, UNESCO Institute
for Statistics (2022) online database, and World
Telecommunication/ICT Indicators Database
(ITU, 2022). The  most  significant
characteristics reflecting the state of the IIMTs
application readiness components were selected
while ensuring compliance with the criteria of
complete and adequate information display. In
this case, preference was given to quantitative
indicators that had a lower level of subjectivity
compared to qualitative indicators and
indicators obtained from the surveys. The only
exception was the institutional and business
environment component because it is impossible
to quantitatively evaluate political stability,
governance efficiency, and quality of regulation,
as well as the rule of law and ease of doing
business. Therefore, survey data presented in
the World Bank database were used.

The availability of indicators was of great
importance in the indicator systems formation,
as not all indicators are available in international
databases, making calculations impossible.
There is also the issue of processing missing
data. According to the approach used in the
construction of most international indices, an
indicator with unavailable data is excluded from
the evaluation (Dutta et al., 2019; Dutta et al.,
2020; Dutta et al., 2021; Dutta et al., 2022;
Lanvin and Monteiro, 2019; Lanvin and
Monteiro, 2020; Lanvin and Monteiro, 2021;
Lanvin and Monteiro, 2022). At the same time,
data from previous years were often used to
construct the 2022 rankings.

For example, in the 2022 Global
Innovation Index, the estimates of expenditure
on education, number of researchers, and
expenditure on R&D are based on the 2020
data, while enrollment in higher education and
entry mobility in higher education are based on
the 2019 data (the Global Innovation Index,
2022).
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In the 2022 Network Readiness Index,
annual investments in telecommunication
services as well as the number of secure
Internet servers were considered for 2020, and
online access to financial accounts was
considered for 2017 (Dutta and Lanvin,
2022).1 t is more correct to form synthetic

indicators based on the generalization of the
relevant individual indicators for the same
period. Taking into account the
abovementioned, the following list of
indicators of the country's readiness to use
I[IMTs was formed in the context of the
components for 2016-2020 (Table 2).

Table 2. List of indicators by components of China's readiness to use the IIMTs.

Representation
Indicator by readiness component in international 2016 2017 2018 2019 2020
index/database
Human capital and research component
Tertiary education inbound mobility rate (%) GII 0,313 0,356 0,397 0,428 0,448
Tertiary education outbound mobility ratio (%) UIS 1,975 2,104 2,220 2,256 2,167
Gross enrolment ratio, primary to tertiary education (%) UIS 77,456 78,793 80,274 82,533 85,316
Gross graduation ratio from first degree programs in UIS 31,323 32,944 33,658 33,576 35,293
tertiary education (%)
Number of researchers per million inhabitants GII, GTCI 1196,688 | 1224,782 | 1307,121 | 1471,254 | 1584,865
GERD as a percentage of GDP GII 2,100 2,116 2,141 2,245 2,407
Government expenditure on education (% of GDP) GII 3,794 3,667 3,542 3,540 3,570
Government expenditure on education (% of government WDI 11,885 11,589 10,759 11,230 10,530
expenditure)
Scientific and technical journal articles GTCI, WDI | 436078,81 | 468045,33 | 531109,87 | 610458,55 | 669744,30
High-technology exports (% of manufactured exports) GTCI, WDI 30,243 30,907 31,545 30,817 31,276
ICT availability and use, digital security and data privacy component
Percentage of the population coverage with minimum 3G|  GIL ITU 98 98 99 100 100
mobile networks
Mobile cellular telephone subscriptions GIL ITU  |1364934000{1469882500{1649301700|1746238000{1718411000
International internet bandwidth (bit/s) per internet user GII, ITU 15000 28000 29000 35000 44000
Percentage of households with internet access GIL ITU 56 60 65 72 78
Individuals using the Internet (% of population) GII, WDI 53,2 54,3 59,2 64,08 70,05
Fixed broadband internet subscriptions per 100 inhabitants ITU 23 28 29 32 34
Mobile cellular subscriptions (per 100 people) WDI 97,363867 | 104,22659 | 116,3882 | 122,81329 | 120,596188
Mobile broadband internet traffic NRI, ITU 9,6 21 53 33 120
Secure Internet servers (per 1 mln people) NRI, WDI | 47,596538 | 207,64925 | 443,51279 |729,738696 | 948,458649
ICT services exports (% of service exports, BoP) NRI, WDI 12,203465 | 12,606755 | 12,854228 |14,3016972|17,0321612
Active mobile broadband access subscriptions ITU 973558000 |1177694000{1334229000|1386740700|1364966000
Fixed broadband internet traffic (GB per subscription) ITU 430 3100 1800 1300 2700
Fixed-broadband Internet package cost (PPP §) ITU 28 79 79 7,2 7,1
Annual investment in telecommunication services, $ bn NRI, ITU 66 49 50 53 59
Financial resources and financial development component
Bank accounts per 1,000 adults GFD, FDI 22,25 25,55 29,18 33,21 36,45
Bank branches per 100,000 adults GFD, FDI 8,81 8,81 8,88 8,86 8,79
Private credit by domestic deposit money banks, (% of GDP) GFD, FDI 156,22 154,88 157,81 165,39 182,87
Deposit money banks' assets, % of GDP GFD, FDI 179,28 181,11 186,57 196,54 218,74
Financial system deposits, % to GDP GFD, FDI 56,04 56,87 52,05 50,56 53,40
Syndicated loan issuance volume, % of GDP GFD, FDI 1,43 1,16 0,94 4,53 1,24
Bank net interest margin (%) GFD, FDI 2,28 2,33 2,15 2,23 2,30
Bank overhead costs to total assets (%) GFD, FDI 0,88 0,87 0,81 0,82 0,80
Bank return on assets (%, after tax deduction) GFD, FDI 0,96 0,99 0,90 0,90 0,85
Bank return on equity (%, after tax deduction) GFD, FDI 13,21 13,45 11,71 11,21 10,25
Bank cost to income ratio (%) GFD, FDI 33,43 32,13 31,53 30,80 30,32
Bank credit to bank deposits (%) GFD, FDI 278,78 272,36 303,19 327,09 342,44
Liquid assets to deposits and short-term funding (%) GFD, FDI 13,94 12,38 19,28 20,55 19,63
Stock price volatility GFD, FDI 36,42 17,76 13,10 19,95 20,09
Institutional and business environment component

Political stability GII, WGI -0,50 -0,23 -0,30 -0,26 -0,33
Governance efficiency GII, WGI 0,38 0,44 0,52 0,56 0,68
Quality of regulation GII, WGI -0,30 -0,16 -0,22 -0,29 -0,19
Rule of law GII, WGI -0,31 -0,24 -0,17 -0,24 -0,08
Ease of doing business DB 63,10 64,60 65,20 74,00 77,90

Explanation of indicators: GII — the Global Innovation Index; UIS — UNESCO Institute for Statistics; GTCI — the Global Talent
Competitiveness Index; WDI — World Development Indicators (World Bank, 2022); ITU — World Telecommunication/ICT Indicators Database; NRI —
Network Readiness Index; FDI — Financial Development Index; GFD — Global Financial Development Database (World Bank); WGI — The
Worldwide Governance Indicators (World Bank); DB — Ease of Doing Business Index (Doing Business (World Bank)).

Source: based on The World Bank (2022); UNESCO Institute for Statistics (2022); ITU (2022).
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readiness
taxonomic method as well as the general
synthetic indicator of China's readiness to

The values of synthetic indicators by
components calculated by the

implement the integrated innovative
management technologies and their qualitative
level are presented in Table 3, the dynamics
of values is shown in Fig. 2.

Table 3. Values and levels of the synthetic indicator and components of China's
readiness to use the IIMTs.

Year Synthetic indicator by readiness components General | Level
Human | Level |ICT availability | Level | Financial | Level | Institutional | Level| synthetic
capital and and use, digital resources and business indicator
research security and data and financial environment
privacy development
2016] 0,243 L 0,367 L 0,205 L 0,310 L 0,281 H
2017] 0,424 M 0,517 M 0,305 L 0,572 M 0,454 M
2018 0,485 M 0,638 H 0,365 L 0,651 H 0,534 M
2019 0,605 M 0,758 H 0,519 M 0,625 H 0,627 H
2020 0,647 H 0,920 H 0,451 M 0,876 H 0,723 H

Explanation of indicators: H— high; M — medium; L — low.

Based on the calculations performed,
the examined period showed a significant
change in the qualitative level of a country's
readiness to adopt and use IIMTs. Thus, in
2016, all components were characterized by a
low development level. In 2017, it
transformed into a medium level for all
components except the financial component,
and in 2018-2020, the medium level changed
to a high level.

The graph shows that during the
examined period, the country's readiness to
apply IIMTs increased by components and
general.
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The most developed component during
the entire study period was ICT. This means
that the availability and coverage of internet
connections and digital services will ensure
the effective functioning of IIMTs. The
weakest part of [IMTs' application readiness
is financial development, which increased
slightly in 2019 and reached a medium level
but declined in 2020, likely caused by the
COVID-19 pandemic. Simultaneously, this
level is sufficient for I[IMT applications. As
shown in Fig. 3, almost all components had
values higher than the threshold for the high
level in 2020.
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Fig. 2. Dynamics of synthetic indicator and indicators of China’s readiness to use IIMTs.
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Fig. 3. Development level of the components of China's readiness to use the IIMTs in 2020.

Based on the calculated synthetic
indicator, it is possible to draw conclusions
concerning the development of the components
of the country's readiness to use [IMTs by one
generalized attribute, which shows the direction
and scale of changes in the processes described
by a set of input attributes characterizing the
readiness development status and level.

6. Conclusions.

Therefore, considering the suggested
components of macro-readiness for the
application of IIMTs (human capital and
research; ICT availability and wuse, digital
security, and data privacy; financial resources
and financial development; institutional and
business  environment) will enable a
comprehensive  evaluation of  countries'
readiness for the introduction and application of
innovative management technologies.

Based on the analyzed international
indices and rankings, we can see the following
trends in terms of the components of China's
readiness to apply [IMTs:

1. There is a sufficient macro-readiness
level in human capital development evidenced
by the strengthening of the country's position
both in the Global Innovation Index and the
Global Talent Competitiveness Index, according
to which China has risen from 45th to 36th
place and obtained the highest rate of 51.04 in
2022 in the last four years.
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2. The availability and use of information
and communication technologies have improved
significantly, and the Network Readiness Index
rose from 57.63 in 2019 to 68.83 in 2022. The
country has achieved high access to ICTs and
the effective use of these technologies,
promoting the development of a digital society
and improving the interaction between the
government, citizens, and businesses. The need
to improve the legislative protection of privacy
and to develop an ICT regulatory environment
requires further attention.

3. The country shows positive dynamics
in financial institutions and financial market
functioning, with the Financial Development
Index increasing from 0.258 in 1982 to 0.672 in
2020. This indicates the need for significant
effort to create an efficient and sustainable
financial system. The weakness is poor access
to financial markets and institutions, which
could be an impetus to developing appropriate
management influences to improve this area.

4. There are positive trends in the
institutional ~ and  business  environment
stemming from the country's movement from
60th place in 2019 to 42nd place in 2022 with
regard to the Institutions sub-index of the
Global Innovation Index. Simultaneously, the
business environment is improving, which is
reflected in easier start-up and bankruptcy
procedures. This contributes to the development
of entrepreneurship and attracts investments.
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Synthetic indicators of macro-readiness to
apply integrated innovative  management
technologies in China in terms of components are
characterized by positive dynamics. Thus, the
synthetic human capital and research indicators
changed from low (0.243) in 2016 to high (0.647)
in 2020. The same trend is inherent in the
synthetic indicator of ICT availability and use,
which increases from 0.367 to 0.92, and the
institutional and  business environment
development indicator, which increases from
0.310 to 0.876. Although the synthetic indicator of
financial resources and development has
improved from 0.205 to 0.451, it is yet to reach a

The suggested procedure for assessing
macro-readiness to apply integrated IIMTs is
based on constructing a synthetic readiness
indicator that combines human, digital,
financial, and institutional taxonomic indicators.
This implies the determination of the macro-
readiness qualitative levels according to the
golden mean rule, and enables the identification
of the actual level of the country’s readiness to
support the introduction of the latest
management technologies. The procedure for
evaluating China's readiness to apply IIMTs
revealed considerable positive changes in the
country’s readiness level.

high level.
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