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Preface

Climate change is one of the main threats to human survival, which is especially
urgent today. Throughout the thousands of years of human history, the state
of the environment has defied either its monitoring or its management. In the
twentieth century, against the backdrop of powerful and widespread indus-
trialization and urbanization, climate change began to accelerate. However,
until recently, climate change remained a phantom threat, recognized only in
the academic environment but not in the general population, business, and
government world.

Through media coverage of environmental issues, a progressive and respon-
sible global society has emerged that has opened its eyes to climate change,
ready for multilateral dialogue and solving environmental problems. The
COVID-19 pandemic has been a long-awaited signal for the global commu-
nity to heed environmental issues and rally for solving them. The interests of
saving lives came first and overshadowed the interests of the Consumer Society.

The Fourth Industrial Revolution and the transition to Industry 4.0 deserve
a controversial interpretation from the standpoint of the impact on climate
change. The negative impact is associated with an increase in production
capacity and the acceleration of digital economic growth, increasing the nega-
tive anthropogenic influence on the environment. Automation and technoc-
ratization lead to a critical increase in energy consumption. The information
society is not ready to give up the usual benefits for the sake of saving nature,
at least at the current stage of its development.

The positive impact is that high technologies today allow large-scale moni-
toring of climate change at the level of individual territories and the global
economy using “smart” systems and frameworks. Industry 4.0 technologies
are also helping to reduce the dependence of economic activities on the state
of the environment, a prime example of which are autonomous and “smart”
vertical farms.
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This contradiction has yet to be resolved by humanity in the coming years.
Industry 4.0 will still show itself—either by causing a global environmental
crisis or by overcoming it with the help of technological support for respon-
sible production and consumption. What choices humanity will make, science
cannot predict but it can predict the likely consequences of each of the available
alternatives for the development of Industry 4.0 and offer promising solutions
for using the capabilities of Industry 4.0 to combat climate change.

This book, presented in two volumes, is devoted to these questions. The
first volume reflects the impact of Industry 4.0 on climate change. The second
volume presents a scientific vision of the prospects for combating climate
change in the economy of the future based on Industry 4.0. The book has a
broad scope of the readership, including not only academic scientists studying
the issues of Industry 4.0 and climate change but also business entities making
decisions on using the opportunities of Industry 4.0, taking into account the
problems of climate change, as well as public administration bodies at the level
of territories, countries, and the global economy, regulating the transition to
Industry 4.0 and the fight against climate change.

Elena B. Zavyalova
Economic Policy Department

MGIMO University
Moscow, Russia

Elena G. Popkova
MGIMO University

Moscow, Russia



Climate Change: TheNewReality ofOur

Time in the Context of the Transition to

Industry 4.0

Over the past decades, the acuteness of the problem of global climate change
has been growing, but the opinion that this problem is not serious or refers
to the distant future continues to remain popular. Developed countries were
the first to realize that climate change is indeed happening, but they inter-
preted it as a threat to their national security. Initially, instead of solving the
problem of climate change, the global economy was dominated by the practice
of transferring environmental risks from one country to another.

Within the framework of this practice, the formation of large industrial
economies of developing countries (a vivid example: China) took place, which
became production bases for transnational corporations with headquarters in
developed countries. Developing countries initially focused on the benefits
they gain in the form of massive job creation and accelerated economic growth,
access to advanced technology, and increased global competitiveness. Subse-
quently, they realized the gravity of the burden of the environmental costs
of industrial economic growth and began to take measures (e.g., to tighten
environmental production standards) to protect the environment.

By now, all countries in the world—both developed and developing—
have recognized that climate change is a universal problem for humankind,
and if the environment deteriorates in one part of the world, echoes of this
phenomenon will manifest in other parts. With the international recognition
of comprehensive coverage of climate change, the Global Sustainable Devel-
opment Goals were adopted in 2015, which marked the beginning of a true
solution to this problem by reducing the environmental costs of the global
economy as a whole.

At the same time, over the past five years, national programs for the digital-
ization of the economy and the transition to Industry 4.0 have been launched
and actively implemented. Usually understood as parallel initiatives, the fight
against climate change and the transition to Industry 4.0 are closely related.
The transition to the Fourth Industrial order is a new wave of industrialization
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of the world economy, which, according to the experience of the first wave
(which occurred in the twentieth century), can and most likely presupposes an
increase in the environmental costs of economic systems.

Thus, climate change is the new reality of our time in the transition to
Industry 4.0. The digitalization programs of the economies of the world
countries should be linked to national strategies for sustainable development
to avoid an environmental catastrophe. This first volume of the book “Cli-
mate Change in Industry 4.0” focuses on systemic coverage of the impact of
Industry 4.0 on climate change.

Its first section reflects the impact of climate change on the economy in the
context of the transition to Industry 4.0. The second section is devoted to
the manifestations of climate change at the territorial level in the context of
Industry 4.0. The third section reveals the regulatory framework for managing
climate change issues in the context of Industry 4.0. The fourth section
provides an overview and analysis of ongoing Industry 4.0 initiatives to combat
climate change. The fifth and final section of this first volume of the book
explores the financial implications of climate change combating based on
Industry 4.0.
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CHAPTER 3

Sustainable Development Goal 7 and Sustainable
Development Goal 13: PossibleWays

of Interactions

Alexander M. Solntsev and Roza D. Akshalova

Introduction

15 September 2015 the 2030 Agenda for sustainable development (2030
Agenda) was adopted by UN General Assembly resolution (The 2030 Agenda,
2015). It consists of 17 sustainable development goals and 169 targets.
Among them, we would like to highlight Sustainable Development Goal 7
«Affordable and clean energy» and Sustainable Development Goal 13 “Cli-
mate action”. The object of our article is to analyze the direct and indirect
ways of interactions of these Sustainable Development Goal 7 and Sustainable
Development Goal 13 and how to effectively achieve them together.

The 2030 Agenda stated that the sustainable development goals and its
targets are “complex and indivisible and balance the three dimensions of
sustainable development” (preamble, pg. 1; Declaration, art 5, art.10 etc., the
2030 Agenda, 2015) (the 2030 Agenda, 2015). Most of the sustainable devel-
opment goals are interconnected, and the achievement of the objectives of one
sustainable development goal can lead to the fulfillment or creation of favor-
able conditions for the achievement of other sustainable development goals. It
is repeatedly stated in the text of 2030 Agenda: “The interlinkages and inte-
grated nature of the Sustainable Development Goals are of crucial importance
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in ensuring that the purpose of the new Agenda is realized” (preamble, pg. 2,
the 2030 Agenda, 2015).

This relationship is especially evident through the realization of Sustain-
able Development Goal 7. As the United Nations Secretary General noted
at the High Level Symposium on Global Energy Linkages in 2017, “energy
is the golden thread that links all the Sustainable Development Goals”.1

Renewable energy sources make a significant impact in implementation of the
sustainable development goals and involve all pillars (economic, social, and
environmental) of sustainable development.

Renewable energy sources contribute to ensure that all people, regardless
of social status, have equal rights to access to basic services and clean energy
in particular (Akshalova et al., 2019), especially to electricity (Sustainable
Development Goal 1), double the agricultural productivity and ensure sustain-
able food production systems (Sustainable Development Goal 2), equipping
hospitals with electricity and spare power generators, even in remote parts
of the earth, access to modern energy can significantly support the func-
tioning of health clinics in rural areas (Sustainable Development Goal 3),
equipping preschool, secondary, secondary special and higher educational
institutions with electricity for the improvement the availability of educa-
tional services and increasing the likelihood that children will attend and
finish school (Sustainable Development Goal 4), renewable energy sources
contributes gender equality, have a positive impact on women’s health by
supplying clean cooking solutions, empowering women and girls by reducing
time and labor burdens (United Nations-Women Sustainable Energy for All,
2013) (Sustainable Development Goal 5), “new energy sources improve
access to safe water and sanitation in developing countries” (Karekezi et al.,
2012) (Sustainable Development Goal 6), support the decent job creation,
entrepreneurship, creativity and innovation by development renewable energy
as new sphere of economy and productivity (IRENA Renewable energy and
jobs, 2019) (Sustainable Development Goal 8), “modernization of the infras-
tructure in order to make it more resource-use efficiency and greater adoption
of clean and environmentally sound technologies” (the 2030 Agenda, 2015),
increase the competiveness of industries of developing states by reducing
industrial energy intensity (United Nations Industrial Development Organiza-
tion, 2009) (Sustainable Development Goal 9), reduces inequalities (Sustain-
able Development Goal 10), using clean transport, clean bio-diesel, creation
sustainable cities (Sustainable Development Goal 11), sustainable consump-
tion and rational using of renewable natural resources for generation energy
(Sustainable Development Goal 12), renewable energy sources play consider-
able role in reducing greenhouse-gas emissions and thus mitigating the effects

1 United Nations Secretary-General’s remarks at High Level Symposium on
Global Energy Interconnection: Advancing the Sustainable Development Goals
in 2017. https://www.un.org/sg/en/content/sg/statement/2017-11-01/secretary-gen
erals-remarks-high-level-symposium-global-energy. Accessed 12 August 2020.

https://www.un.org/sg/en/content/sg/statement/2017-11-01/secretary-generals-remarks-high-level-symposium-global-energy
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of climate change (International Energy Agency, 2015) and decreasing the air
pollution (Sustainable Development Goal 13), rational using of oceans and
seas in the production of renewable energy (International Renewable Energy
Agency, 2015) (Sustainable Development Goal 14), sustainably manage forests
(Sustainable Development Goal 15), promotion “the transfer, development
and dissemination of environmentally sound technologies to developing coun-
tries, including technologies of renewable energy sources” (the 2030 Agenda,
2015) (Sustainable Development Goal 17).

The mitigation scenarios envisioned by the Intergovernmental Panel on
Climate Change deal with the promotion of the renewable energy sector to
be key to climate change mitigation (Intergovernmental Panel on Climate
Change, 2011). Moreover, lifecycle assessments for electricity generation indi-
cate that greenhouse-gas emissions from renewable energy technologies are
significantly lower than those associated with fossil fuel options (Farber &
Peeters, 2016).

Methodology

The study includes a system of general scientific (dialectical, historical, induc-
tive, deductive, analytical, synthetic) methods and private scientific methods
(formal legal, comparative legal, interpretative, statistical, procedural, and
dynamic).

Results

Thus, the effectiveness of Sustainable Development Goal 13 depends on the
implementation of the Sustainable Development Goal 7. The target 13.2 on
integration climate change measures into national policies and plans may be
reached through the nationally determined contributions, which should be
prepared in the framework of the Paris Agreement on Climate Change 2015
(The Paris Agreement, 2015). Renewable energy components feature promi-
nently in the first round of nationally determined contributions arising from
the Paris agreement. The nationally determined contributions are at the heart
of the Paris agreement. Communications of new nationally determined contri-
butions every five years are required to represent a progression in terms of
mitigation ambition beyond the previous nationally determined contributions
(Schleussner et al., 2016).

On 28 September 2015, Kazakhstan presented its initial nationally deter-
mined contribution pursuing “a 15% cut in GHG emissions down to the
emissions level of 1990 by 2030, and a 25% cut with the international
community support”.2

2 Intended Nationally Determined Contribution—Submission of the Republic
of Kazakhstan. https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Kazakh
stan%20First/INDC%20Kz_eng.pdf. Accessed 19 August 2020.

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Kazakhstan%2520First/INDC%2520Kz_eng.pdf
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The Russian Federation also presented its initial nationally determined
contribution in 2015. It was agreed that the reduction of GHG emissions
should be taken into account when taking into account the absorbing capacity
of forests.3 The legal framework regulates emissions to combat climate change
until 2020 and envisages limiting greenhouse gas emissions to 75% of the
1990 level (Decree of the President of the Russian Federation of September
30, 2013; Resolution of the Government of the Russian Federation of April
2, 2014 No. 504 –r; Energy Strategy of the Russian Federation; Climate
Doctrine of the Russian Federation).

International Renewable Energy Agency has undertaken an analysis of
current nationally determined contributions (Abashidze et al., 2020). Of the
152 nationally determined contributions that were formally submitted to date
(end-November 2018), some 111, or nearly three quarters, cite specific renew-
able energy targets, while another 34 acknowledge renewables as an important
way to reduce GHG emissions and adapt to climate change impacts (Inter-
national Renewable Energy Agency, 2018). International Renewable Energy
Agency’s analysis suggests that “while renewable energy targets and policies
are indeed critical components of nationally determined contributions, there
is substantial scope for countries to increase their renewable energy ambitions.
This is true not only for the purposes of mitigation, but also to build resilience
in the face of growing climate change impacts” (International Renewable
Energy Agency, 2017).

Moreover, International Renewable Energy Agency drew attention to the
fact that the majority of nationally determined contributions include renew-
able energy targets only for electricity generation. However, 14 countries also
include targets for the production of liquid biofuels, 11 states call for advance-
ment of biogas, and 8 states include the deployment of solar water heaters
(International Renewable Energy Agency, 2017). All states participants of
the UN Framework Convention on Climate Change have the opportunity
to further strengthen their targets for renewables in next round of nation-
ally determined contributions in 2020. To date, second nationally determined
contributions have been submitted by Andorra, Marshall Islands, Republic of
Moldova, Suriname.4

The range of policies and tools being adopted at national and local govern-
ment levels include a provincial carbon tax (Britain Columbia, Canada),
national renewable energy policy (Denmark), a seven-party agreement to reach
a fossil independent transport sector by 2030 and become climate neutral
by 2045 (Sweden), electrified short shipping, setting standards for building,
national carbon tax to cut emissions (Chile), a pilot CO2 trading program

3 Intended Nationally Determined Contribution—Submission of the Russian Federation.
https://www4.unfccc.int/sites/submissions/indc/Submission%20Pages/submissions.aspx.
Accessed 19 August 2020.

4 All NDCs. NDC Registry. https://www4.unfccc.int/sites/NDCStaging/Pages/All.
aspx. Accessed 19 August 2020.

https://www4.unfccc.int/sites/submissions/indc/Submission%2520Pages/submissions.aspx
https://www4.unfccc.int/sites/NDCStaging/Pages/All.aspx
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(China), and the emissions reduction requirement for United States under the
Clean Power Plan (though rescinded by President Trump) (Batruch, 2017).

The United Nations Secretary-General António Guterres has proposed six
climate-positive actions for governments to shape the recovery, some of which
relate to Sustainable Development Goal 7 implementation: green transition,
green economy, green jobs and sustainable growth, invest in sustainable solu-
tions (United Nations Secretary-General’s Message, 2020). Green transition
from fossil fuels, decarbonization of the economy, and development of a green
economy were accompanied by the development and expansion of renewable
energy sources (Sustainable Development Goal 7.2).

The green jobs were created by the closure of coal-fired power plants
and the development of the renewable energy industry. The global renew-
able energy sector employed 11 million people in 2018 (in comparison with
10.3 million people in 2017). Rising output pushed biofuel jobs up 6% to 2.1
million. Employment in wind power supports 1.2 million jobs (International
Renewable Energy Agency Renewable energy and jobs, 2019).

A clearer interaction and relationship between Sustainable Development
Goal 7 and Sustainable Development Goal 13 was traced through the activities
of the Green Climate Fund, which influenced the implementation of Sustain-
able Development Goals 13.4, 7.1, 7.2, 7.3, 7.c. Full functioning of the Green
Climate Fund and its assistance to developing countries to mitigate or combat
climate change contribute to the financing of renewable energy projects,
especially solar, geothermal and hydropower, and “energy efficiency in the
developing countries, least developed countries, small island developing states,
and landlocked developing countries” (the 2030 Agenda, 2015). Renewable
energy projects account for a large part of the measures for mitigation, which
are financed by the Fund Since 2016, the Green Climate Fund approved the
projects for 23 states and 3 projects for region or several countries (FP036 The
Pacific Islands Renewable Energy Investment Program,5 FP020 Sustainable
Energy Facility for the Eastern Caribbean,6 FP027 Universal Green Energy
Access Programme7). For instance, the Green Climate Fund and EBRD
provided funding project Kazakhstan Renewable Framework in October 2017
for a period of five years for supporting the construction of 8–11 renew-
able energy projects in Kazakhstan with a total capacity of 330 MW. This

5 Project FP036 The Pacific Islands Renewable Energy Investment Program, Green
Climate Fund Project. https://www.greenclimate.fund/project/fp036. Accessed 26
September 2020.

6 Project FP020 Sustainable Energy Facility for the Eastern Caribbean, Green Climate
Fund Project. https://www.greenclimate.fund/project/fp020. Accessed 26 September
2020.

7 Project FP027 Universal Green Energy Access Programme, Green Climate Fund
Project. https://www.greenclimate.fund/project/fp027. Accessed 26 September 2020.

https://www.greenclimate.fund/project/fp036
https://www.greenclimate.fund/project/fp020
https://www.greenclimate.fund/project/fp027
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project thus avoiding the emission 12.9 million of the anticipated tones of
CO2 equivalent.8

Therefore, the Global Climate Fund financing of projects for the construc-
tion of renewable energy facilities, especially hydropower and solar energy
(Sustainable Development Goal 7.1 and 7.2), the transition to sustainable
energy (Sustainable Development Goal 7.1), energy efficiency (Sustainable
Development Goal 7.3), investment in renewable energy programs (Sustain-
able Development Goal 7.a) in selected regions and countries (Sustainable
Development Goal 7.b) will contribute to the fulfillment of Sustainable Devel-
opment Goal 7 and all its targets. It’s necessary to be noted, that improving
energy efficiency is crucial to reducing greenhouse gas emissions as the global
climate goal.

In 2017, international government investments to developing countries in
order to spread renewable energy rose to $21.4 billion. This is 13% more than
in 2016 and double the level of 2010. Investment in hydropower projects
represented 46% of 2017 flows, followed by investments in solar (19%), wind
(7%), and geothermal energy (6%). While the progress is encouraging, only
12% of these financial flows reached the least developed countries, which are
the farthest behind in reaching Goal 7 targets. Focused attention is needed
to ensure that financing reaches countries most in need (The United Nations,
2020).

Moreover, if renewable energy programs receive the investment it will
promote investment in renewable energy technologies. Henceforth, this
investment will lead to expand international cooperation to facilitate access
to clean and sustainable energy research and technology, including renewable
energy technologies (Sustainable Development Goal 7.a, the 2030 Agenda,
2015).

We should notice that issues on the promotion and facilitation of environ-
mentally sound technologies regulates by Article 4.5 of UNFCCC 1992.

In 2007, the Bali Action Plan was adopted, which decided to “enhance
action on technology development and transfer to support action on mitiga-
tion and adaptation” (Report of the Conference of the Parties, 2007).

Climate change mitigation technologies include different groups of tech-
nologies divided by area of application. One of them is group of energy supply,
that consist of “the most prominent being wind, geothermal, concentrated
solar energy, biomass/biogas and hydrogen systems”.9 Technologies requiring
significant additional Research & Development, government subsidies or other
support, demonstration include “second-generation biofuels, hydrogen fuel

8 Project FP047 GCF-EBRD Kazakhstan Renewable Framework. https://www.greenc
limate.fund/projects/fp047. Accessed 26 September 2020.

9 Climate Change: Technology Development and Technology Transfer. Background
Paper prepared by the United Nations Department of Economic and Social Affairs for the
Beijing High-level Conference on Climate Change: Technology Development and Tech-
nology Transfer Beijing, China 7–8 November 2008. https://sustainabledevelopment.un.
org/content/documents/1465back_paper.pdf. Accessed 26 September 2020.

https://www.greenclimate.fund/projects/fp047
https://sustainabledevelopment.un.org/content/documents/1465back_paper.pdf
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cells for cars, grid-connected solar photovoltaics, and carbon dioxide capture
and storage”.10 According to World Intellectual Property Organization Global
Challenges Report, key areas for climate change mitigation technology are
biofuels, solar thermal energy, solar photovoltaic energy, wind energy (Helm
et al., 2014).

Thereby, the facilitation of access to renewable energy technology, energy
efficiency, and cleaner fossil-fuel technology will lead not only to implemen-
tation of Sustainable Development Goal 7 and Sustainable Development Goal
13, as well as the international conventions on climate change (Akshalova &
Abaeva, 2020). The 2030 Agenda on Sustainable Development launched a
Technology Facilitation Mechanism (para 70) (the 2030 Agenda, 2015).

Also we should show the progress of the implementation of these sustain-
able development goals. In United Nations Sustainable Development Goals
Report 2020, “the share of renewable energy in total final energy consump-
tion reached 17.3% in 2017, up from 17.0% in 2015 and 16.3% in 2010.
This growth was driven primarily by increased consumption of modern renew-
ables, which rose from 8.6% in 2010 to 10.5% in 2017” (The United Nations,
2020).

In 2017, global primary energy intensity was “5.0 megajoules per dollar
– a 1.7% annual improvement from 2016, however, the progress slow down
significantly, showing the lowest annual improvement since 2010. Preliminary
estimates for 2018 and 2019 are 1.3% and 2.0%, respectively. This suggests
that the improvement rate would reach approximately 2.1% between 2010 and
2019, thus falling below the annual 2.6% target rate” (The United Nations,
2020).

The practical implementation of the SDGs raises questions that can delay
and complicate the process of achieving them. “The COVID-19 pandemic is
highlighting the urgent need for affordable and reliable energy – for hospital
and health facilities to treat patients, for communities to pump clean water and
access vital information and for out-of-school children to learn remotely. At
the same time, the crisis is certain to stymie efforts towards Goal 7. Disrup-
tions in supply chains could wreak havoc on energy services, and declined
incomes could limit people’s ability to pay for them. Besides, deterring oil
prices are likely to discourage growth in renewables” (The United Nations,
2020).

For instance, nearly all countries have adopted various national programs
and concepts to support, develop, and spread the use of renewables (Akshalova
et al., 2019). According to REN-21, 166 countries have national targets
for renewable energy in power (Global Status Report, 2020). Government
subsidies for renewable energy sources have become one of the subjects of

10 Climate Change: Technology Development and Technology Transfer. Background
Paper prepared by the United Nations Department of Economic and Social Affairs for
the Beijing High-level Conference on Climate Change: Technology Development and
Technology Transfer Beijing, China 7–8 November 2008. https://sustainabledevelopment.
un.org/content/documents/1465back_paper.pdf. Accessed 26 September 2020.

https://sustainabledevelopment.un.org/content/documents/1465back_paper.pdf
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trade disputes of the World Trade Organization Dispute Settlement Body.
This impedes the development of clean energy technologies in the context
of fulfilling other World Trade Organization obligations and thus extends
the dependence on fossil fuels and, consequently, the increase in GHG emis-
sions. The practice of settlement the renewable energy sources disputes in the
World Trade Organization Dispute Settlement Body for states will have nega-
tive consequences for the development of renewable energy sources globally,
which may lead to a slowdown in achievement of Sustainable Development
Goal 7 and Sustainable Development Goal 13 and implementation of the goal
of 2015 Paris agreement on climate change to keep the global average temper-
ature much lower than 2 °C above pre-industrial levels (Akshalova et al.,
2020).

Conclusion/Recommendations

On the basis of the above, we conclude that ways of interaction of Sustain-
able Development Goal 7 and Sustainable Development Goal 13 are very
different and interdependent from each other. The achievement of the Sustain-
able Development Goal 7 needs the same actions of state, and results of
these activity will lead to successful implementation of Sustainable Develop-
ment Goal 13, 2030 Agenda and Paris Agreement on Climate Change 2015.
A strong contractual and institutional framework has been created for this
interaction, which operates not only within the framework of the above mech-
anisms, but also takes place in the activity of the Energy Charter Treaty,
IRENA, IEA, World Bank, World Intellectual Property Organization. We
believe that this framework will serve as an excellent coherent framework for
achieving the 2030 Agenda.
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