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The goal of this paper is to prove the necessity for amore thorough consideration andmore
active use of the modern ICTs for the technological support for the practical
implementation of the SDGs’ ecological block in the aspect of the increase of energy
efficiency and environmental pollution control. The originality of this paper is as follows: it
develops a proprietary methodology of evaluating the technical readiness (level of the
development of ICTs) for implementing the ecological block of the SDGs, which envisage
the increase of energy efficiency and the growth of environmental pollution control. The
highest (but moderate) technological readiness to implement the ecological block of the
SDGs among developed countries has been shown by Canada (14.42 points) and
Denmark (11.03 points), among developing countries—China (7.72 points). As a result,
it has been proved that UCTs are a perspective tool of the practical implementation of the
ecological block of the SDGs, stimulating the increase of energy efficiency and improving
the environment pollution control. For developed countries, it is recommended to increase
the use of Big data and AI analytics by 90.36% and increase the use of ICTs in
E-government by 89.74%. This will allow achieving the growth of energy efficiency by
8.28% and the decrease of environmental pollution by 28.41%. In developing countries, it
is recommended to increase world robots distribution by 14.17% and increase the use of
ICTs in E-government by 76.74%. This will allow increasing the energy efficiency by
16.77% and decreasing the level of environmental pollution by 15.54%. This paper’s
contribution to literature (innovative aspect of research) consists in filling the gap of the
uncertainty (underdevelopment) of the tools for practical implementation of the SDGs
ecological block. This paper has demonstrated the substantial potential of ICTs in the
stimulation of the growth of energy efficiency and reduction of environmental pollution in
developed and developing countries.
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INTRODUCTION

For most of the SDGs, the tools of their implementation are very clear, especially for the SDGs of
the social block. For example, the implementation of SDG 4 envisages the increase of state
financing of education at all levels of the educational system, i.e., the creation of additional state-
financed openings in educational establishments and the popularization of life-long learning.
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Similarly, the mechanism of implementing SDG 5, which is
connected to the creation of gender-neutral jobs and an
increase in the number of women in various professions
and science, is obvious.

The problem is the uncertainty as to the provision of the
practical implementation of the ecological block of the SDGs,
which includes SDG 7, which envisages the increase of energy
efficiency of the economy, and SDG 12, SDG 13, SDG 14, and
SDG 15, which envisage the decrease of production waste. The
tightening of ecological standards is a fragmentary measure,
which ensures a partial, insufficient result for the above SDGs
of the ecological block. Achievement of the full-scale result is
impossible without proper ecological control.

The modern information and communication technologies
(ICTs), which are based on the leading capabilities of the digital
economy and Industry 4.0, allow achieving prominent results in
implementing the SDGs of the ecological block (Popkova and
Sergi, 2020). In the aspect of energy efficiency, digital sensors
allow for a timely (in real-time) detection and liquidation of
energy loss during its transportation (e.g., Smart Grid)
(Dorokhova al., 2021). Energy-saving technologies stimulate
the reduction of energy intensity of households and
productions (Dhahri et al., 2021).

Alternative (“clean”) energy was given a new push for
development due to the expansion of automatization based on
smart technologies, which allow—in the autonomous regime
(without human participation)—switching between different
sources of energy (depending on the current accessibility of
renewable energy) (Magazzino et al., 2021; Ouyang and You,
2021; Overen et al., 2021).

This allows using “clean” energy when it is possible (when it is
available) and during other periods—to prevent the energy deficit
or automatically switch to non-renewable energy (Ghodbane
et al., 2021; (Omri et al., 2021; Wang and Sun, 2021). This
allows implementing alternative energy where its supply is
unstable (e.g., unstable weather during the use of wind and
solar energy). (Arif et al., 2021; Barış-Tüzemen et al., 2020;
Murshed, 2020).

In the aspect of environmental pollution control, new ICTs
ensure the continuous and wide monitoring of waste treatment at
sanctioned dumps and the detection of unsanctioned dumps with
the help of machine vision (based on the Internet of
Things—IoT). Implementation of artificial intelligence (AI)
allows companies to reduce production waste and learning
new methods of their safe utilization. The wide use of ICTs in
society (e.g., smartphones) also detecting the signs of violation of
law in the sphere of environmental pollution and translating
them into society, as well as passing them to the government via
the e-government system (Bhujabal et al., 2021).

Based on the above, the following hypothesis (H0) is tested:
ICTs are a perspective tool of the practical implementation of

the ecological block of the SDGs, stimulating the increase of
energy efficiency and improving the environment pollution
control.

This paper is to fill the gap of the uncertainty (lack of
formation) of the tools for practical implementation of the
SDGs ecological block. The purpose of this paper is to prove

the necessity for a more thorough consideration and more active
use of the modern ICTs for the technological support for the
practical implementation of the SDGs ecological block in the
aspect of the increase of energy efficiency and environmental
pollution control.

The novelty of the research consists in the consideration and
specification of the differences in using ICTs for increasing energy
efficiency and environmental pollution control in developed and
developing countries, the experience of which has been studied
only partially and not systemically, which does not allow
determining and taking into account the differences between
them. The scientific and practical value of the paper and its
contribution to literature consists in a previse quantitative
measuring of the contribution of various ICTs to the increase
of energy efficiency and environmental pollution control and
selection of the most perspective ones to support the practical
implementation of the SDGs ecological block.

The originality of this paper is due to the proprietary
methodology of evaluating the technical readiness (level of the
development of ICT) for implementing the ecological block of the
SDGs, which envisage the increase of energy efficiency and the
growth of environmental pollution control. The methodology’s
usefulness consists in the possibility to perform a national
monitoring and international comparisons of the levels of the
development of ICTs as a factor of energy efficiency and
environmental pollution control.

The paper’s uniqueness is due to the modelling (forecasting) of
alternative scenarios of implementing the SDGs ecological block
and developing the applied recommendations for the practical
implementation of the optimistic scenario based on the use of
ICT separately for developed and developing countries because of
their specifics. After this introduction, the literature review is
conducted, the methodology is described and the empirical basis
of the research is given. The results include the following:

− Evaluation of the technological readiness of developed and
developing countries to implement the ecological block of the
SDGs;
− Scenario analysis of energy efficiency and environmental
pollution in developed and developing countries for the period
until 2030;
− Development of policy implications to optimize energy
efficiency and environmental pollution control with the
help of ICT in developed and developing countries for
sustainable development.

The discussion section generalizes the research results and
shows its contribution to policymaking. The article ends with a
conclusion, where practical results, limitations and prospects for
future scientific research are noted.

LITERATURE REVIEW

In general, the research problem has been studied in sufficient
detail and is presented in the available scientific literature. The
SDGs of the ecological block in many existing publications are
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considered separately from the SDGs of other blocks. However,
the ecological block of the SDGs is studied inconsistently. Thus,
energy efficiency issues are covered in the works of Li and Du
(2021), Ma et al. (2021), Murshed and Alam (2021), Rubio et al.
(2021), Touzani et al. (2021), Zeraibi et al. (2021). Pollution
control issues have been investigated by scientists such as Azam
et al. (2021), Du et al. (2021), Han et al. (2021), Rehman et al.
(2021), and Wu et al. (2021).

At the same time, there is no holistic understanding of the
SDGs of the ecological block as a scientific concept, which is a
research gap. Also, the tools for the practical implementation of
the environmental block of the SDGs are poorly studied and
clearly not defined, which another gap in the literature is.

Certain issues of using ICT for sustainable development, in
particular, for the implementation of some of the SDGs of the
ecological block, are considered in the publications of Adam et al.
(2020), Arshad et al. (2020), Murshed et al. (2020), Ruscio et al.
(2021), Wen et al. (2021). However, the overall contribution of
ICTs to the implementation of the SDGs of the ecological block
and its features in developed and developing countries are not
well understood, which also serves as a research gap. It should
also be noted that the replicability of the results obtained in
previous studies is difficult due to the reliance on “narrow” and
inaccessible national statistics.

All the noted research gaps are comprehensively filled in this
article, where ICT is considered as a potential tool for ensuring
energy efficiency and environmental pollution control—that is,
the implementation of the SDGs of the environmental block—in
the interests of sustainable development with an in-depth
(separately) study of the experience and prospects of
developed and developing countries.

METHODS

The Methodology of Regression Analysis
Used During the Research
The methodological apparatus of this study, which ensures
the verification of the hypothesis put forward, is based on
regression analysis—the most reliable and accurate method
of economic statistics. The set goal has predetermined the
logic and structure of this research. In the first part,
regression analysis is used to determine the contribution
of various ICTs to the provision of energy efficiency and
environmental pollution control. The indicator of energy
efficiency is the Energy Trilemma Index, which is calculated
by World Energy Council (2021), and the indicator of
environmental pollution control is the pollution index,
which is calculated by Numbeo (2021). The perspective
ICTs, which potentially stimulate the growth of energy
efficiency and improvement of environmental pollution
control are as follows.

First, the general level of the use of ICTs in society (level of
development of information society and E-Participation). Here
we speak of widely accessible and popular user ICT: computer
technology, smartphones, and the Internet. A high level of the use
of ICTs on society allows—in case of the interested public

detecting the cases of violation of ecological law (e.g., energy
disasters/catastrophes such as oil or gas leaks, or unsanctioned
dumps or unsafe utilization of production and consumption
waste) gathering digital data on these violations (photo, audio,
and video) and translating these data via the Internet. The data
could be transferred to the state regulator in the sphere of
ecological control via the websites of online feedback and the
representative of civil society, as well as wide groups of population
(via specialized websites of responsible consumption, social
networks, etc.); Second, robotization of production in the
economy (World robots distribution). Robotized productions
could use energy-saving technologies. In this case, robotization
might even decrease the energy intensity of productions as
compared to mechanization or manual labour. In addition to
this, robot technologies allow for continuous and total control of
energy consumption. In the aspect of production waste,
robotization allows developing an automatized secure
utilization of waste that is deeply built-in business processes.

Third, the use of Big data and AI analytics (Use of Big data
and analytics). Together with the Internet of Things (IoT),
these ICTs allow forming cyber-physical systems at
responsible productions. Being unified in one complex of
machine vision, the above ICTs provide a systemic
automatized monitoring of energy consumption and
production waste in entrepreneurship. In addition to this,
the technologies of Big data and AI analytics allow for the
automatic formation of corporate ecological reports, in
particular, with information on energy efficiency and
production waste, and sending it to controlling bodies and
posting on the Internet for wide review.

Fourth, the level of E-government development.
E-government allows for the automatized ecological
monitoring and control. Based on e-government, the rankings
of companies’ contribution to the implementation of the SDGs
ecological block in the aspect of their energy efficiency and
production waste could be formed. Also, intellectual analysis
of corporate ecological reports with the use of AI could be
performed, as well as electronic acceptance of feedback from
interested parties and companies regarding the violations of
environmental law.

Fifth, the level of using (readiness to use) drones
(Autonomous Vehicle Readiness Index). Unmanned
transport includes drones, which allow for remote
ecological monitoring and control. This could be useful for
the independent control of energy efficiency and
environmental pollution by the representatives of civil
society and the bodies of government ecological control, as
well as for corporate ecological reports. For example, in the
activities of hazardous productions, which are automatized
(to avoid risks for employees’ health), unmanned transport
allows collecting data on energy efficiency and environment
pollution and forming a digital database of managerial data.

Regression analysis is to determine regression equations
that reflect the positive influence of ICTs on energy efficiency
and environmental pollution control. For this, the circle of
independent variables is narrowed down, and the variables
with negative influence are removed.
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The Proprietary Methodology of Evaluating
the Technical Readiness (for Implementing
the Ecological Block of the SDGs)
This paper develops and uses a proprietary methodology of
evaluating the technical readiness (level of the development of
ICTs) for implementing the SDGs ecological block, which
envisages the increase of energy efficiency and the growth of
environmental pollution control. The methodology is based on
T.L. Saaty’s hierarchy process and envisages the following
sequence of actions:

1. Calculating weight coefficients separately for developed and
developing countries. Weight coefficient is the ratio of the sum
of regression coefficients of both resulting variables with the
set factor variable to the total sum of all weight coefficients
(sums’ absolute values are used). The sum of weight
coefficients (measured in fractions of 1) for each category
of countries equals 1;

2. Calculating the ratio of the indicator’s factual value for a
country to the maximum possible value;

3. Calculating weighted sums as a product of ratios to the
maximum and weight coefficients;

4. Calculating hierarchical synthesis as a sum of weighted sums.

The above methodology is used to evaluate the technological
readiness of developed and developing countries for
implementing the ecological block of the SDGs.

The Empirical Basis of the Research
A sample of eight developed and eight developing countries, for
which the values of the above indicators are available, has been
formed for the research.

At the second stage of the research, the scenario analysis of energy
efficiency and environmental pollution in developed and developing
countries for the period until 2030 is performed. The monte Carlo
method is used to compile the forecasts of energy efficiency and
environmental pollution in developed and developing countries for
the period until 2030. The third stage includes the development of
policy implications to optimize energy efficiency and environmental
pollution control with the help of ICT in developed and developing
countries for sustainable development. The polycriterial
optimization with the help of the simplex method is conducted.

RESULTS

Evaluation of the Technological Readiness
of Developed and Developing Countries to
Implement the Ecological Block of the SDGs
As a result of multiple repeats of the automatic compilation of
regression equations, all factor variables with negative
influence are eliminated, and the following final regression
equations are obtained:

EEddc � 86.04 − 0.54ict3−0.16ict4 (1)

According to the above regression equation, an increase of
the level of use of Big data and AI analytics by 1 position leads
to an increase of energy efficiency of developed countries by
0.54 points. An increase of the use of ICTs in E-government by
1 position leads to an increase of energy efficiency of developed
countries by 0.16 points.

PLddc � 20.94 + 0.93ict3 (2)

According to the obtained regression equation, an increase
of the level of use of big data and AI analytics by 1 position
leads to a decrease of the volume of environment pollution in
developed countries by 0.93 points.

EEdgc � 85.63 − 0.08ict2−0.37ict4 (3)

According to the obtained regression equation, an increase of
world robots distribution by position leads to an increase of
energy efficiency of developed countries by 0.08 points. An
increase of the use of ICTs in E-government leads by 1
position leads to an increase of energy efficiency of developed
countries by 0.16 points.

PLdgc � 53.10 + 0.34ict4 (4)

According to the obtained regression equation, an increase of
the use of ICTs in E-government by 1 position leads to a decrease
of the volume of environment pollution in developing countries
by 0.34 points.

Thus, the sum (in absolute value) of regression coefficients in
equations for developed countries equals (0.54 + 0.93)+0.16 �
1.47 + 0.16 � 1.63. The weight coefficient for ict3 � 1.47/1.63 �
0.90, and for ict4 � 0.16/1.63 � 0.10. The sum (in absolute value)
of regression coefficients in equations for developing countries is
0.08+(0.37 + 0.34) � 0.08 + 0.71 � 0.79. Weight coefficient for ict2
� 0.08/0.79 � 0.10, and for ict4 � 0.71/0.79 � 0.90.

All selected (which positively influence the resulting variables)
factor variables are measured in positions from 1 to 63. That’s
why the maximum values in all cases equal 63. Since for the values
of the selected factor variables, the “the lower the better” rule is
true when calculating the ratio to the maximum it is expedient to
calculate the ratio of the maximum (63) to factual values.

Thus, for example, in Russia, ict2 � 32. Ratio to the
maximum: 63/32 � 1.97; ict4 � 33. Ratio to the maximum:
63/33 � 1.91. Weighted sum for ict2 � 1.97*0.10 � 0.20; for ict4
� 1.91*0.90 � 1.72. Hierarchical synthesis: 0.20 + 1.72 � 1.92
(low readiness). The detailed calculation of hierarchical
synthesis for all countries of the sample is performed in
Supplementary Table S1. Its results are demonstrated in
Figure 1.

As shown in Figure 1, developed countries demonstrate
higher technological readiness to implement the ecological
block of the SDGs. Thus, the highest value of hierarchical
synthesis is observed in Canada (14.42 points—moderate
readiness), Denmark (11.03 points—moderate readiness),
and Norway (9.93 points—moderate readiness). Among
developing countries, the highest readiness is
demonstrated by China (7.72 points—moderate readiness).
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Scenario Analysis of Energy Efficiency and
Environmental Pollution in Developed and
Developing Countries for the Period Until
2030
For the scenario analysis of energy efficiency and environmental
pollution in developed and developing countries, the forecasts of
the corresponding indicators for the period until 2030 are created.
According to materials from Table 1, arithmetic means (xmd) and
standard deviations (sd) are calculated:

− in developed countries for EE xmd � 78.81, sd � 4.93; for PL
xmd � 30.54, sd � 14.61;
− in developing countries for EE xmd � 68.74, sd � 5.82; for PL
xmd � 66.59, sd � 11.97.

With a normal distribution, 100 random numbers according
to the obtained arithmetic means and standard deviations are
received for each (Supplementary Table S2). The histograms of
the normal distribution of the forecast EE and PL values in
developed and developing countries for the period until 2030 are

FIGURE 1 | Assessment of the technological readiness of developed and developing countries to implement the ecological block of the SDGs in 2020, points 1–63.

TABLE 1 | Energy efficiency, environment pollution, and the ICTs factors that potentially influence them in developed and developing countries in 2020.

Category of
countries

Country Results in the sphere of
energy efficiency and
environmental pollution

Factors of ICTs that potentially contribute to the increase of energy efficiency and
environmental pollution control

Energy
trilemma
indexa,
points
1–100

Pollution
indexb,
points
0–200

E-Participationb,
position
1–63

World robots
distributionb,

position
1–63

Use of big
data and
analyticsb,
position
1–63

E-Governmentb,
position
1–63

Autonomous
vehicle

readiness
indexa,

points 0–100

EE PL ict1 ict2 ict3 ict4 ict5

Developed
countries (ddc)

United States 79.8 38.89 1 4 9 9 23.99
Singapore 70.5 33.16 6 15 10 11 25.45
Denmark 84.0 20.40 9 30 12 1 21.21
Sweden 84.2 18.44 35 18 7 6 23.17
Netherlands 76.6 25.28 9 21 20 10 25.22
South Korea 73.4 61.85 1 3 15 2 22.71
Norway 80.5 18.14 18 42 6 13 24.25
Canada 81.5 28.13 16 13 4 26 20.68

Developing
countries (dgc)

United Arab
Emirates

69.7 50.44 16 53 2 21 22.23

China 67.0 81.47 9 1 8 40 16.42
Saudi Arabia 67.0 64.13 51 52 24 38 22.23
Chile 71.7 78.96 28 48 56 31 11.28
Russia 73.8 62.32 26 32 33 33 11.45
Mexico 69.6 61.24 35 10 51 50 7.42
India 56.2 79.62 28 12 32 59 6.95
Brazil 74.9 54.53 18 17 58 47 5.49

Created by the authors based on IMD (2021), KPMG (2020), Numbeo (2021), and World Energy Council (2021).
aThe higher the indicators’ value, the better.
bThe lower the indicator’s value, the better.
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shown in Supplementary Figures S2–S4. Based on these
histograms, the values of energy efficiency (EE) and
environment pollution (PL) are calculated for the following
scenarios (forecast values with the probability exceeding 5%):

− pessimistic scenario, at which energy efficiency is the lowest
(EE→min), and environment pollution is the highest
(PL→max);
− realistic scenario, at which the values of energy efficiency
(EE) and environment pollution (PL) with the highest
probability are used;
− optimistic scenario, at which energy efficiency is the highest
(EE→max), and environment pollution is the lowest
(PL→min);

The results of the scenario analysis are demonstrated in
Table 2.

Table 2 shows that in the pessimistic scenario, energy
efficiency will decrease in developed countries by 8.98% until
2030, as compared to the 2020 level, and in developing countries -
by 6.26%. The level of environmental pollution will grow in
developed countries by 64.31%, and in developing countries - by
32.78%. In the realistic scenario, energy efficiency in developed
countries will grow by 5.84% until 2030, and in developing
countries, it will decrease by 1.66%. The level of
environmental pollution will grow in developed countries by
31.50%, and in developing countries - by 0.57%, i.e., it will remain
almost unchanged.

In the optimistic scenario, energy efficiency will grow in
developed countries by 11.76% until 2030, and in developing
countries—by 16.77%. The level of environmental pollution will
decrease in developed countries by 66.93% and in developing
countries by 15.54%. This scenario is the most favourable and
desirable one. However, taking into account its low probability
(6–9%), one should not expect its implementation in practice
without the adoption of special managerial measures.

Policy implications to optimize energy efficiency and
environmental pollution control with the help of ICT in
developed and developing countries for sustainable development.

For the regulatory support for the practical implementation of
the optimistic scenario of energy efficiency and environmental
pollution in developed and developing countries for the period
until 2030 based on regression Eqs 1–4, the simplex method is
used to obtain the optimal values of the ICT factors in developed
and developing countries (Figure 2).

The results obtained in Figure 2 allow offering the following
policy implications to optimize energy efficiency and
environmental pollution control with the help of ICTs in
countries for sustainable development. In developed countries,
it is recommended to increase the use of Big data and AI analytics
by 90.36% and the use of ICTs in E-government by 89.74%.

For the two above indicators, developed countries should have
the first position in the world. However, even in this case, the
optimistic scenario will not be implemented fully—an increase of
energy efficiency by 8.28% (instead of 11.76%) and a decrease of
environment pollution by 28.41% (instead of 66.93%) will be
achieved.

In developing countries, it is recommended to increase world
robots distribution by 14.17% (up to 24.14th position) and the use
of ICTs in E-government by 76.74% (up to 9.29th position). This
will allow for the full implementation of the optimistic scenario
through managing the development of ICTs.

Thus, the results obtained revealed serious differences between
the contribution of ICTs to the implementation of the SDGs of
the ecological block in developed and developing countries. The
results also made it possible to form different management
approaches to the implementation of the SDGs of the
ecological block in both considered categories of countries on
the basis of flexible regulation of ICT development. For the first
time, the contradictory influence of ICT in the implementation of
the SDGs of the ecological block was proved, and the features of
developed and developing countries were clarified.

DISCUSSION

Thus, the results of the performed research have proved the
hypothesis (H0) and conformed that ICTs are a perspective tool of

TABLE 2 | Scenarios of energy efficiency and environmental pollution in developed and developing countries for the period until 2030.

Scenario Indicator Developed
countries

Developing
countries

EE PL EE PL

Basic value in 2020, points 78.81 30.54 68.74 66.59

Pessimistic Probability of the scenario, % 5 17 19 6
Value according to the scenario, points 71.73 50.18 64.44 88.42
Growth of the value according to the scenario as compared to the value in 2020, % −8.98 64.31 −6.26 32.78

Realistic Probability of the scenario, % 17 32 23 23
Value according to the scenario, points 83.41 40.16 67.60 66.97
Growth of the value according to the scenario as compared to the value in 2020, % 5.84 31.50 −1.66 0.57

Optimistic Probability of the scenario, % 6 6 7 9
Value according to the scenario, points 88.08 10.10 80.27 56.24
Growth of the value according to the scenario as compared to the value in 2020, % 11.76 −66.93 16.77 −15.54
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the practical implementation of the ecological block of the SDGs,
stimulating the increase of energy efficiency and improving the
environment pollution control.

However, it has been determined that not all ICTs
contribute to implementing the ecological block of the
SDGs, and most perspective ICTs differ in developed and
developing countries. In both cases, the contribution is due
to the use of ICTs in E-government, which is a universal tool
for implementing the ecological block of the SDGs. In addition
to it, a perspective tool in developed countries is the use of Big
data and AI analytics, and in developing
countries—robotization. The highest (but moderate)
technological readiness to implement the ecological block of
the SDGs among developed countries is demonstrated by
Canada (14.42 points) and Denmark (11.03 points), and
among developing countries—China (7.72 points).

The necessity for a more thorough consideration and more
active use of modern ICTs for the technological support for the
practical implementation of the ecological block of the SDGs is
explained by the fact that without implementing special
managerial measures by 2030, energy efficiency in developed
countries might not grow, and in developing countries—decrease
by 1.66%, while in developed countries there is a high probability

of the growth of environmental pollution by 31.50% (realistic
scenario).

To avoid this and to implement the less probable optimistic
scenario in developed countries, it is recommended to increase
the use of Big data and AI analytics by 90.36% and increase the
use of ICTs in E-government by 89.74%. This will allow achieving
an increase of energy efficiency by 8.28% and a decrease of
environment pollution by 28.41%. In developing countries, it
is recommended to increase world robots distribution by 14.17%
and increase the use of ICTs in E-government by 76.74%. Due to
this, energy efficiency will grow by 16.77%, and the level of
environmental pollution will reduce by 15.54%.

This paper’s contribution to literature consists in filling the
gap of the uncertainty (underdevelopment) of the tools for
practical implementation of the SDGs ecological block. This
paper has demonstrated the substantial potential of ICTs in
the stimulation of the growth of energy efficiency and
reduction of environmental pollution in developed and
developing countries. The practical significance of the results
obtained is to clarify the prospects and develop empirical
recommendations for state regulation of the implementation
of the SDGs of the ecological block in developed and
developing countries.

FIGURE 2 | The optimal influence of the ICT factors to increase energy efficiency and environmental pollution control in the period until 2030.
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CONCLUSION

Thus, the proposed hypothesis (H0) received scientific
confirmation. The results of this article proved that ICT is a
promising tool for the practical implementation of the
environmental block of the SDGs, stimulating energy
efficiency and improving environmental pollution control. The
policy implications and results of this study include:

• Justification of the need to apply different management
approaches to the implementation of the SDGs of the
ecological block in developed and developing countries;

• Proposal and justification of the advisability of using certain
applied ICT tools for the implementation of the SDGs of the
environmental block in developed and developing countries;

• The risks of using ICT in developed and developing
countries were identified and applied recommendations
were proposed for managing these risks in the interests
of a balanced implementation of the SDGs of the
environmental block in both categories of countries.

The advantage of the study is complete and free replicability
due to the reliance on official international statistics from open
sources - all data are given in the tables of this article.

However, the research has shown that in developed countries,
the existing large perspectives of increase of energy efficiency and
decrease of environmental pollution cannot be fully implemented
with the foundation only on ICTs. This show the limited
capabilities of ICTs in the stimulation of implementation of

the SDGs ecological block developed countries, which is a
research limitation. In future studies, it is expedient to pay
attention to the search for additional tools for developed
countries.
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