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Introduction

Environmental economics andmanagement in themodernmarket economy is largely

determined by context. The COVID-19 pandemic has shifted priorities from

environmental protection to social programs and measures to stimulate economic

growth (Almars et al., 2022; Balakesava Reddy et al., 2022; Lim and Abdul Ghani,

2022; Liu et al., 2022; Soomro et al., 2022). The problem is that insufficient attention and

lack of funding threaten an environmental crisis, which implies the high relevance of

studying as well as finding ways to prevent the latter today (Chen et al., 2022; Congjuan

et al., 2022; Popkova, 2022; Robinson et al., 2022; Wang et al., 2022).

The important role of artificial intelligence (AI) theory in studying its impact on the

ecological economics of management is emphasized in the works of Bartmann (2022),

Bolton et al. (2021), Ghermandi et al. (2022), Gooroochurn et al. (2022), Hernandez et al.

(2022), Ligozat et al. (2022), Mao et al. (2022), Nost and Colven (2022), Tuia et al. (2021),

and Zhang (2022).

The existing interpretation of sustainable AI defines it as smart technology for

maintaining stable and balanced development of economic systems (Popkova et al.,

2020; Sætra, 2021; Minkkinen et al., 2022; Osipov et al., 2022). Threats to healthcare have

become more acute in the context of a pandemic; therefore, based on the existing

interpretation, medicine has become the main area of application of sustainable AI

(Astobiza et al., 2021; Bolton et al., 2021; Choi et al., 2021; Visvizi, 2022; Wilson and van

der Velden, 2022). The advantage of the current interpretation is that it allows flexibly

rebuilding a stable AI, applying it in the most demanded areas (Popkova et al., 2022a;

Popkova et al., 2022b; Popkova and Sergi, 2022).

But a serious drawback of the existing interpretation is that it directs sustainable AI to

combat only current threats, which does not prevent future threats. From the point of

view of environmental protection, reliance on the existing interpretation causes high risks

of an environmental crisis and does not allow us to unlock the potential of sustainable AI

in overcoming it (Su et al., 2021; Aman et al., 2022; Yu et al., 2022; Zhou et al., 2022).
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Consequently, the existing interpretation of sustainable AI does

not correspond to the development priorities of environmental

economics and management and needs to be revised.

The article attempts to solve the problem of environmental

crisis management through the increasing use of artificial

intelligence (AI) in environmental economics and

management. The motivation of the article and its relevance

lies in the fact that the article seeks to most fully and reliably

determine the potential of AI to protect the environment. Eco-

efficiency is an important and integral criterion for any modern

innovation, which includes AI. The purpose of the article is

related to the study of current trends and post-COVID prospects

for the development of environmental economics and

management based on sustainable AI. The article consistently

solves the following three tasks:

→ To rethink the essence of sustainable AI from the

perspective of environmental economics and management;

→ To identify current trends in environmental economics

and management and determine the features of its

development both before the pandemic and in the

conditions of the COVID-19 pandemic;

→ To determine the advantages and identify the post-COVID

perspective of using sustainable AI in environmental

economics and management based on international

experience.

The contribution of the article to the literature consists of

rethinking AI from the standpoint of environmental economics

and management and revealing the ecological nature of AI. The

novelty and originality of the article consist of the authors’

concept of sustainable AI, under which it is offered to

understand the use of AI in the interests of environmental

protection. Based on the new concept, the contribution of

sustainable AI to environmental economics and management

is clarified. The article also takes into account the unique

experience of sustainable AI’s contribution to environmental

economics and management in the context of the COVID-19

pandemic.

Sustainable AI: Rethinking from the
perspective of environmental economics
and management

This article is based on the theory of environmental

economics and management and the latest research which has

been published by Astadi et al. (2022), Cui et al. (2022), Fontoura

and Coelho (2022), He et al. (2022), Li et al. (2022), Rathore et al.

(2022), Su (2022), and Yaoteng and Xin (2022).

The existing interpretation aims AI at combating crisis

phenomena in economic systems; therefore, it is most

appropriate to call it anti-crisis AI (Benaben et al., 2020; De

Nicola et al., 2020; Wang et al., 2020; Prahl and Goh, 2021;

Shakira Fathima and Dilshad Begum, 2021; Hernandez et al.,

2022; Simeonovski et al., 2022; Wang, 2022). The concept of

“sustainability,” in turn, is rooted in environmental protection, to

which most of the UN SDGs are devoted (Buonomano et al.,

2022; Carayannis et al., 2022; Maheshwari et al., 2022; Úbeda

et al., 2022). Therefore, from the standpoint of environmental

economics and management, a new interpretation of sustainable

AI as a “smart” environmental protection technology is

proposed.

The advantage of the authors’ interpretation is that, first, it

clarified the classification of the directions of AI usage; in

particular, it clearly identified the socio-economic (anti-crisis

AI) and environmental (sustainable AI) directions. Second, the

new interpretation considers the use of AI in environmental

economics and management as a preventive measure to combat

the environmental crisis, allowing preventing it from arising.

Current trends in environmental
economics and management and features
of its development both before the
pandemic and in the conditions of the
COVID-19 pandemic

The applied use of AI reflects the number of academic-

corporate peer-reviewed AI publications. Figure 1 shows the

current (over the past 10 years) trends in the development of

environmental economics and management in the world’s

leading countries by the number of these publications in 2021.

The sample was formed based on the works of Aqeel et al. (2022),

Li et al. (2021), Moradi et al. (2021), and Rahmat et al. (2022).

The sample is sufficient to reflect the target (considered on

the scale of the world economic system) population, as it covers

both developed and developing countries from different parts of

the world. America in the sample is represented by the

United States and Canada (developed countries); Asia—China

and India (developing countries); Japan and South Korea

(developed countries); Europe—Great Britain, Germany,

France, the Netherlands, Switzerland, Spain, and Italy

(developed countries).

The methodology of the study is based on the application of

the trend analysis method, which is used to study the ten-year

trend in the environmental efficiency of the economy. The choice

of methodology is based on the works of Farzadfar et al. (2022),

Local Burden of Disease (2021), and Paulson et al. (2021).

Figure 1 shows wide variations in AI sustainability even

among the leading countries in its development in 2021. The

ten-year trend of the Environmental Performance Index is

positive in most countries and is most pronounced in China

(+8.4%) and Switzerland (+8.6%). In India, it is zero, and in

Japan, it is negative (−0.5%). According to the calculations of the

World Bank (2022), total natural resource rent has demonstrated
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great volatility over the past years. In 2009, it was 2.8%; in 2011, it

increased to 4.9%; in 2016, it decreased to 1.5%; in 2019, it was

2%; and in 2020, it decreased to 1.9%. In this regard, the COVID-

19 pandemic did not lead to an aggravation of the environmental

crisis, but it also did not make a significant contribution to

overcoming it, as it diverted attention from environmental

economics and management.

Advantages and post-COVID perspective
of using sustainable AI in environmental
economics and management based on
international experience

In 2020–2021, in the context of the COVID-19 pandemic,

artificial intelligence was widely used in healthcare around the

world. In China and Australia, AI has been used to diagnose

COVID-19; in the United States, Apple has launched an

application for “smart” screening of COVID-19; and in

Germany, DOCYET has created a chatbot for remote “smart”

support for consultations of COVID-19 patients (Roscongress,

2022). According to the Institute of Statistical Research and

Knowledge Economics of the National Research University

Higher School of Economics (HSE) (2022), AI has become the

core of digital solutions of the COVID-19 era: in 2020, 17.9% of

digital practical solutions in the OECD countries in COVIDTech

were realized through the use of AI. In the context of the COVID-

19 pandemic in 2020 in Russia, the demand for AI increased by

30.5%, and the supply increased by 23.9%.

New technological contours of the implementation of the

federal project “Artificial Intelligence” of the national program

“Digital Economy” have already been planned in Russia in the

post-COVID perspective. Preparations are already underway to

use sustainable AI for automatic (“smart”) analysis of satellite

images to identify violations of environmental legislation. In

particular, control and monitoring of changes in the movement

of objects in the environment will be carried out: identification in

real-time of facts of illegal economic activity (development of the

territory of specially protected natural areas, logging outside the

provided cutting area, mining outside the boundaries of the

approved mining allotment, etc.); identification of potentially

fire-hazardous areas and fires; soil bonification; identification of

categories and habitat classes according to Earth remote sensing

data (Rospatent, 2022).

Based on the works of KPMG (2022), the following

promising areas of application of sustainable AI and the

advantages that it can provide for environmental economics

and management in the post-COVID perspective (in the

period up to 2030) are identified:

→ Development of green finance through the connection of the

availability and cost of credit resources with the ESG initiatives of

loan recipients using smart analytics (following the example of

the German Landesbank Baden-Wuerttemberg);

→ Using sustainable AI for automated (more complete,

transparent, efficient, and mass) standardized disclosure of

financial information on combating climate change based on

the experience of France (based on CDP, CDSP, IIRC, GRI,

and SASB standards), as well as on the experience of Russia

(Moscow Exchange: TCFD-reporting for the utility sector);

→Automated (fair, efficient, and open) allocation of emission

quotas (production and consumption waste) according to the

experience of the European Union;

→ Smart environmental monitoring and automated

calculation of ESG indices, as well as the compilation of

sustainable development ratings.

FIGURE 1
The Environmental Performance Index in 2020, its ten-year trend, and the number of educational and corporate peer-reviewed AI publications
in 2021. Source: OECD AI Policy observatory (2022), Yale Center for Environmental Law and Policy, Center for International Earth Science
Information Network, The McCall MacBain Foundation (2022).
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The proposed directions are not exhaustive, but they

demonstrate the great contribution that sustainable AI can

and should make to environmental economics and

management from the post-COVID perspective.

Discussion

The article contributes to the development of the concept of

environmental economics and management by substantiating the

new role that AI should play in its framework. Unlike Astobiza

et al. (2021), Bolton et al. (2021), Choi et al. (2021), Minkkinen

et al. (2022), Osipov et al. (2022), Popkova et al. (2020), Sætra

(2021), Visvizi (2022), and Wilson and van der Velden (2022), it

has been proved that the existing interpretation of sustainable AI

does not allow to unlock the potential of AI to fight new global

challenges and therefore needs to be revised. Distinctive features of

the proposed new authors’ interpretation are:

→ The transition from the practice of flexible redirection of AI

from one industry to another (for example, in healthcare, in

the context of the COVID-19 pandemic) to a fixed, stable, and

long-term application of sustainable AI in environmental

economics and management;

→ Sustainable AI should be given a new role related to

preventive environmental crisis management (as opposed

to dealing with current threats, which is a characteristic of

the existing interpretation).

The authors’ interpretation of sustainable AI clearly defined

the boundaries of the ecological direction (in environmental

economics and management) and separated it from the anti-

crisis direction, and thereby, it clarified the classification of the

directions of AI usage. The new interpretation made it possible to

classify the types of AI more precisely, as it identified anti-crisis

AI and sustainable AI.

The contribution of this study is that it allowed us to

reconsider the experience of the pandemic from the

standpoint of environmental economics and management.

Environmental implications of COVID-19 in contrast to

Aqeel et al. (2021), Ge et al. (2022), and NeJhaddadgar et al.

(2020) turned out to be neutral. The value of the obtained results

for academic purposes lies in the fact that they showed that even

in the context of a pandemic and lockdown, humanity continued

to inflict damage on the environment and did not advance in

decarbonization issues.

In this regard, radical measures are needed, among which an

important place is occupied by the development of sustainable AI

recommended in the article in environmental economics and

management. The post-COVID perspective of combating

climate change and developing sustainable communities and

territories is associated with the full-scale implementation of

AI and its active use for sustainable development.

Conclusion

Thus, the article revealed the current trends in the

development of environmental economics and management

related to the increase in environmental performance and the

reduction of total natural resource rents and also pointed to the

insignificant role of sustainable AI in achieving these results. The

main conclusion obtained in the article is related to the fact that

sustainable AI has a significant potential for the development of

environmental economics and management, but this potential

has not yet been discovered. Also, the post-COVID perspective of

environmental economics and management is associated with a

fuller disclosure of the potential of sustainable AI.

The main results of the study are as follows: first, sustainable

AI is rethought from the standpoint of environmental economics

andmanagement, and its new interpretation is proposed as smart

technology for protecting the environment.

Second, modern trends in environmental economics and

management have been identified: 1) a positive ten-year trend

in the Environmental Performance Index and 2) high volatility of

total natural resource rents. Because of this, in contrast to Chen

et al. (2022), Congjuan et al. (2022), Popkova (2022), Robinson

et al. (2022), and Wang et al. (2022), substantiated that the

COVID-19 pandemic did not have a critical impact on the

environment due to ecological AI economics and management.

Third, based on the international experience of the OECD

countries and Russia, the advantages and post-COVID prospects

of using sustainable AI in environmental economics and

management are substantiated: 1) development of ESG

initiatives of loan recipients using smart analytics; 2)

disclosure of financial information on combating climate

change; 3) automated allocation of carbon credits; and 4)

smart environmental monitoring and automated calculation of

ESG indices.

The theoretical significance of the article is that it offers the

authors’ interpretation of sustainable AI, which allows for

increasing its role and importance in environmental

economics and management. The practical significance of the

results of the study is that the authors’ recommendations allow us

to fully reveal the potential of sustainable AI in the field of

environmental crisis management from the post-COVID

perspective. Policy implications lie in the usefulness of

expanding the use of AI in the interests of protecting the

environment in such areas as AI-green finance, smart climate

reporting, intelligent support for the allocation of emission

quotas, as well as smart environmental monitoring.

Restrictions

Although the article reveals the successful international

experience of using sustainable AI in the practice of

environmental economics and management, the proposed
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recommendations are general in nature and require more

detailed analysis before applying them practically. In future

scientific research, it is advisable to provide an in-depth study

of each proposed promising direction of using sustainable AI

separately in environmental economics and management.

The limitation of the current study is also the isolated

consideration of AI for the most in-depth study of its

environmental nature in support of sustainable development of

the economy and management. A promising direction for future

research is a comprehensive study of the experience and prospects

for using advanced digital technologies—not only AI but also the

Internet of Things (IoT), robots, etc.—in environmental

economics and management to achieve a “synergy effect” in the

form of accelerating the pace of sustainable development.

Author contributions

SL and AB contributed to the conception and design of the

study. AA organized the database. SL wrote the first draft of the

manuscript. AB and AA wrote sections of the manuscript. All

authors contributed to manuscript revision, read, and approved

the submitted version.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors, and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Almars, A. M., Gad, I., and Atlam, E.-S. (2022). Applications of AI and IoT in
COVID-19 vaccine and its impact on social life. Stud. Comput. Intell. 1005,
115–127. doi:10.1007/978-3-030-91103-4_7

Aman, J., Shi, G., Ain, N. U., and Gu, L. (2022). Community wellbeing under
China-Pakistan economic corridor: Role of social, economic, cultural, and
educational factors in improving residents’ quality of life. Front. Psychol. 12,
816592. doi:10.3389/fpsyg.2021.816592

Aqeel, M., Rehna, T., Shuja, K. H., and Abbas, J. (2022). Comparison of students’
mental wellbeing, anxiety, depression, and quality of life during COVID-19’s full
and partial (smart) lockdowns: A follow-up study at a 5-month interval. Front.
Psychiatry 13, 835585. doi:10.3389/fpsyt.2022.835585

Aqeel, M., Shuja, K. H., Rehna, T., Ziapour, A., Yousaf, I., Karamat, T., et al.
(2021). The influence of illness perception, anxiety and depression disorders on
students mental health during COVID-19 outbreak in Pakistan: A web-based cross-
sectional survey. Int. J. Hum. Rights Healthc. 14, 17–30. doi:10.1108/ijhrh-10-2020-
0095

Astadi, P., Kristina, S., Retno, S., Yahya, P., and Agni Alam, A. (2022). The long
path to achieving green economy performance for micro small medium enterprise.
J. Innov. Entrep. 11 (1), 16. doi:10.1186/s13731-022-00209-4

Astobiza, A. M., Toboso, M., Aparicio, M., and Lopez, D. (2021). AI ethics for
sustainable development goals. IEEE Technol. Soc. Mag. 40 (29445792), 66–71.
doi:10.1109/MTS.2021.3056294

Balakesava Reddy, P., Ramasubbareddy, S., and Govinda, K. (2022). AI-based
medical voice assistant during COVID-19. Innovations Comput. Sci. Eng. 385,
119–126. doi:10.1007/978-981-16-8987-1_13

Bartmann, M. (2022). The ethics of AI-powered climate nudging—how much AI
should we use to save the planet? Sustain. Switz. 14 (9), 5153. doi:10.3390/
su14095153

Benaben, F., Fertier, A., Montarnal, A., Jiang, Z., Truptil, S., Bidoux, L., et al.
(2020). An AI framework and a metamodel for collaborative situations: Application
to crisis management contexts. J. Contingencies Crisis Manag. 28 (3), 291–306.
doi:10.1111/1468-5973.12310

Bolton, M., Raven, R., and Mintrom, M. (2021). Can AI transform public
decision-making for sustainable development? An exploration of critical Earth
system governance questions. Earth Syst. Gov. 9, 100116. doi:10.1016/j.esg.2021.
100116

Buonomano, A., Barone, G., and Forzano, C. (2022). Advanced energy
technologies, methods, and policies to support the sustainable development of
energy, water and environment systems. Energy Rep. 8, 4844–4853. doi:10.1016/j.
egyr.2022.03.171

Carayannis, E. G., Dezi, L., Gregori, G., and Calo, E. (2022). Smart
environments and techno-centric and human-centric innovations for
industry and society 5.0: A quintuple helix innovation system view towards
smart, sustainable, and inclusive solutions. J. Knowl. Econ. 13 (2), 926–955.
doi:10.1007/s13132-021-00763-4

Chen, J., Wang, Q., and Li, Q. (2022). A quantitative assessment on ecological
compensation based on water resources value accounting: A case study of water
Source area of the middle route of south-to-north water transfer project in China.
Front. Environ. Sci. 10, 854150. doi:10.3389/fenvs.2022.854150

Choi, S.-W., Lee, E.-B., and Kim, J.-H. (2021). The engineering machine-learning
automation platform (emap): A big-data-driven ai tool for contractors’ sustainable
management solutions for plant projects. Sustain. Switz. 13 (18), 10384. doi:10.
3390/su131810384

Congjuan, L., Abulimiti, M., Jinglong, F., and Haifeng, W. (2022). Ecologic
service, economic benefits, and sustainability of the man-made ecosystem in the
taklamakan desert. Front. Environ. Sci. 10, 813932. doi:10.3389/fenvs.2022.813932

Cui, L., Mu, Y., Shen, Z., andWang,W. (2022). Energy transition, trade and green
productivity in advanced economies. J. Clean. Prod. 361, 132288. doi:10.1016/j.
jclepro.2022.132288

De Nicola, A., Karray, H., Kejriwal, M., and Matta, N. (2020). Knowledge,
semantics and AI for risk and crisis management. J. Contingencies Crisis Manag.
28 (3), 174–177. doi:10.1111/1468-5973.12322

Farzadfar, F., Naghavi, M., Sepanlou, S. G., Saeedi Moghaddam, S., Dangel, W. J.,
Davis Weaver, N., et al. (2022). Health system performance in Iran: A systematic
analysis for the global burden of disease study 2019. Lancet 399, 1625–1645. doi:10.
1016/s0140-6736(21)02751-3

Fontoura, P., and Coelho, A. (2022). How to boost green innovation and
performance through collaboration in the supply chain: Insights into a more
sustainable economy. J. Clean. Prod. 359, 132005. doi:10.1016/j.jclepro.2022.132005

Ge, T., Ullah, R., Abbas, A., Sadiq, I., and Zhang, R. (2022). Women’s
entrepreneurial contribution to family income: Innovative technologies promote
females’ entrepreneurship amid COVID-19 crisis. Front. Psychol. 13, 828040.
doi:10.3389/fpsyg.2022.828040

Ghermandi, A., Depietri, Y., and Sinclair, M. (2022). In the AI of the beholder: A
comparative analysis of computer vision-assisted characterizations of human-
nature interactions in urban green spaces. Landsc. Urban Plan. 217, 104261.
doi:10.1016/j.landurbplan.2021.104261

Gooroochurn, M., Mallet, D., Jahmeerbacus, I., Shamachurn, H., and Sayed
Hassen, S. Z. (2022). A framework for AI-based building controls to adapt passive
measures for optimum thermal comfort and energy efficiency in tropical

Frontiers in Environmental Science frontiersin.org05

Lobova et al. 10.3389/fenvs.2022.951672

https://doi.org/10.1007/978-3-030-91103-4_7
https://doi.org/10.3389/fpsyg.2021.816592
https://doi.org/10.3389/fpsyt.2022.835585
https://doi.org/10.1108/ijhrh-10-2020-0095
https://doi.org/10.1108/ijhrh-10-2020-0095
https://doi.org/10.1186/s13731-022-00209-4
https://doi.org/10.1109/MTS.2021.3056294
https://doi.org/10.1007/978-981-16-8987-1_13
https://doi.org/10.3390/su14095153
https://doi.org/10.3390/su14095153
https://doi.org/10.1111/1468-5973.12310
https://doi.org/10.1016/j.esg.2021.100116
https://doi.org/10.1016/j.esg.2021.100116
https://doi.org/10.1016/j.egyr.2022.03.171
https://doi.org/10.1016/j.egyr.2022.03.171
https://doi.org/10.1007/s13132-021-00763-4
https://doi.org/10.3389/fenvs.2022.854150
https://doi.org/10.3390/su131810384
https://doi.org/10.3390/su131810384
https://doi.org/10.3389/fenvs.2022.813932
https://doi.org/10.1016/j.jclepro.2022.132288
https://doi.org/10.1016/j.jclepro.2022.132288
https://doi.org/10.1111/1468-5973.12322
https://doi.org/10.1016/s0140-6736(21)02751-3
https://doi.org/10.1016/s0140-6736(21)02751-3
https://doi.org/10.1016/j.jclepro.2022.132005
https://doi.org/10.3389/fpsyg.2022.828040
https://doi.org/10.1016/j.landurbplan.2021.104261
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.951672


climates. Lect. Notes Netw. Syst. 359 LNNS, 526–539. doi:10.1007/978-3-030-
89880-9_39

He, R., Baležentis, T., Štreimikienė, D., and Shen, Z. (2022). Sustainable
green growth in developing economies: An empirical analysis on the belt and
road countries. J. Glob. Inf. Manag. 30 (6), 1–15. doi:10.4018/JGIM.
20221101.oa1

Hernandez, D., Cano, J.-C., Silla, F., Calafate, C. T., and Cecilia, J. M. (2022). AI-
enabled autonomous drones for fast climate change crisis assessment. IEEE Internet
Things J. 9 (10), 7286–7297. doi:10.1109/JIOT.2021.3098379

Institute of Statistical Research and Knowledge Economics of the National
Research University Higher School of Economics (HSE) (2022). Artificial
intelligence is the core of digital solutions of the COVID-19 era. Available at:
https://issek.hse.ru/news/457149916.html (data accessed 05 18, 2022).

KPMG (2022). KPMG digest: Operational risks and sustainable development.
Issue #7, January 19, 2021. Available at: https://assets.kpmg/content/dam/kpmg/ru/
pdf/2021/04/ru-ru-ors-digest-07-19012021.pdf (data accessed 05 18, 2022).

Li, C., Sampene, A. K., Agyeman, F. O., Brenya, R., andWiredu, J. (2022). The role
of green finance and energy innovation in neutralizing environmental pollution:
Empirical evidence from the MINT economies. J. Environ. Manag. 317, 115500.
doi:10.1016/j.jenvman.2022.115500

Li, Z., Wang, D., Hassan, S., and Mubeen, R. (2021). Tourists’ health risk threats
amid COVID-19 era: Role of technology innovation, transformation, and recovery
implications for sustainable tourism. Front. Psychol. 12, 769175. doi:10.3389/fpsyg.
2021.769175

Ligozat, A.-L., Lefevre, J., Bugeau, A., and Combaz, J. (2022). Unraveling the
hidden environmental impacts of AI solutions for environment life cycle assessment
of AI solutions. Sustain. Switz. 14 (9), 5172. doi:10.3390/su14095172

Lim, W. J., and Abdul Ghani, N. M. (2022). COVID-19 Mandatory self-
quarantine wearable device for authority monitoring with edge AI reporting &
flagging system. Health Technol. Berl. 12 (1), 215–226. doi:10.1007/s12553-021-
00631-w

Liu, M., Lv, W., Yin, B., Ge, Y., and Wei, W. (2022). The human-AI scoring
system: A new method for CT-based assessment of COVID-19 severity. Technol.
Health Care 30 (1), 1–10. doi:10.3233/THC-213199

Local Burden of Disease, H. I. V. C. (2021). Mapping subnational HIV mortality
in six Latin American countries with incomplete vital registration systems. BMC
Med. 19 (1), 4. doi:10.1186/s12916-020-01876-4

Maheshwari, N., Thakur, I. S., and Srivastava, S. (2022). Role of carbon-dioxide
sequestering bacteria for clean air environment and prospective production of
biomaterials: A sustainable approach. Environ. Sci. Pollut. Res. 29 (26),
38950–38971. doi:10.1007/s11356-022-19393-7

Mao, B., Tang, F., Kawamoto, Y., and Kato, N. (2022). AI models for green
communications towards 6G. IEEE Commun. Surv. Tutorials 24 (1), 210–247.
doi:10.1109/COMST.2021.3130901

Minkkinen, M., Niukkanen, A., and Mäntymäki, M. (2022). What about
investors? ESG analyses as tools for ethics-based AI auditing. Springer: AI and
Society. doi:10.1007/s00146-022-01415-0

Moradi, F., Tourani, S., Ziapour, A., Hematti, M., Moghadam, E. J., and
Soroush, A. (2021). Emotional intelligence and quality of life in elderly
diabetic patients. Int. Q. Community Health Educ. 42 (1), 15–20. doi:10.1177/
0272684X20965811

NeJhaddadgar, N., Ziapour, A., Zakkipour, G., Abolfathi, M., and Shabani,
M. (2020). Effectiveness of telephone-based screening and triage during
COVID-19 outbreak in the promoted primary healthcare system: A case
study in ardabil province, Iran. J. Public Health 29, 1301–1306. doi:10.1007/
s10389-020-01407-8

Nost, E., and Colven, E. (2022). Earth for AI: A political ecology of data-driven
climate initiatives. Geoforum 130, 23–34. doi:10.1016/j.geoforum.2022.01.016

OECD AI Policy observatory (2022). AI index report 2021. Available at: https://
oecd.ai/en/wonk/documents/ai-index-report-2021-chapter-1 (data accessed 05 18,
2022).

Osipov, V. S., Vorozheykina, T. M., Bogoviz, A. V., Lobova, S. V., and
Yankovskaya, V. V. (2022). Innovation in agriculture at the junction of
technological waves: Moving from digital to smart agriculture. Smart
Innovation, Syst. Technol. 264, 21–27. doi:10.1007/978-981-16-7633-8_3

Paulson, K. R., Kamath, A. M., Alam, T., Bienhoff, K., Abady, G. G., Abbas, J.,
et al. (2021). Global, regional, and national progress towards sustainable
development goal 3.2 for neonatal and child health: All-cause and cause-specific
mortality findings from the global burden of disease study 2019. Lancet 398,
870–905. doi:10.1016/s0140-6736(21)01207-1

Popkova, E. (2022). Advanced issues in the green economy and sustainable
development in emerging market economies (elements in the economics of

emerging markets). Cambridge: Cambridge University Press. doi:10.1017/
9781009093408

Popkova, E., Alekseev, A. N., Lobova, S. V., and Sergi, B. S. (2020). The theory of
innovation and innovative development. AI scenarios in Russia. Technol. Soc. 63,
101390. doi:10.1016/j.techsoc.2020.101390

Popkova, E. G., Bogoviz, A. V., Lobova, S. V., Sozinova, A. A., and Sergi, B. S.
(2022a). Changing entrepreneurial attitudes for mitigating the global pandemic’s
social drama. Humanit. Soc. Sci. Commun. 9 (1), 141. doi:10.1057/s41599-022-
01151-2

Popkova, E. G., De Bernardi, P., Tyurina, Y. G., and Sergi, B. S. (2022b). A theory
of digital technology advancement to address the grand challenges of sustainable
development. Technol. Soc. 68, 101831. doi:10.1016/j.techsoc.2021.101831

Popkova, E. G., and Sergi, B. S. (2022). Digital public health: Automation based on
new datasets and the Internet of Things. Socio-Economic Plan. Sci. 80, 101039.
doi:10.1016/j.seps.2021.101039

Prahl, A., and Goh,W.W. P. (2021). Rogue machines” and crisis communication:
When AI fails, how do companies publicly respond? Public Relat. Rev. 47 (4),
102077. doi:10.1016/j.pubrev.2021.102077

Rahmat, T. E., Raza, S., Zahid, H., Mohd Sobri, F., and Sidiki, S. (2022). Nexus
between integrating technology readiness 2.0 index and students’ e-library
services adoption amid the COVID-19 challenges: Implications based on the
theory of planned behavior. J. Educ. Health Promot. 11 (1), 50. doi:10.4103/jehp.
jehp_508_21

Rathore, S. S., Babu, S., Shekhawat, K., Yadav, S., Singh, V. K., Singh, C., et al.
(2022). Designing energy cum carbon-efficient environmentally clean production
system for achieving green economy in agriculture. Sustain. Energy Technol.
Assessments 52, 102190. doi:10.1016/j.seta.2022.102190

Robinson, N., Barnett, D. T., Jones, K. D., Stanish, L. F., and Parker, S. M. (2022).
Multiple dimensions of resilience: How NEON supports ecology and the research
community in the face of compounding disasters. Front. Environ. Sci. 10, 653666.
doi:10.3389/fenvs.2022.653666

Roscongress (2022). Robots, AI, 3D printing, blockchain and digital
tourism – what new business niches have emerged in the world during the
pandemic. Available at: https://roscongress.org/news/roboty-ii-3d-pechat-
blokchejn-i-tsifrovoj-turizm-kakie-novye-nishi-dlja-biznesa-voznikli-v-mire-vo-v/
(data accessed: 05 18, 2022).

Sætra, H. S. (2021). A framework for evaluating and disclosing the esg related
impacts of ai with the SDGs. Sustain. Switz. 13 (15), 8503. doi:10.3390/
su13158503

Shakira Fathima, H., and Dilshad Begum, M. (2021). The role of AI in battling
against COVID-19 crisis n India. Adv. Parallel Comput. 39, 127–132. doi:10.3233/
APC210132

Simeonovski, K., Fidanoski, F., Petkovski, M., and Sergi, B. S. (2022). Debt-growth
link after an economic crisis: The case of Central and Southeast Europe. Post-
Communist Econ. 34, 409–422. doi:10.1080/14631377.2021.2006492

Soomro, T. A., Zheng, L., Afifi, A. J., Yin, M., and Gao, J. (2022). Artificial
intelligence (AI) for medical imaging to combat coronavirus disease (COVID-19):
A detailed review with direction for future research. Artif. Intell. Rev. 55 (2),
1409–1439. doi:10.1007/s10462-021-09985-z

Su, L. (2022). The impact of coordinated development of ecological environment
and technological innovation on green economy: Evidence from China. Int.
J. Environ. Res. Public Health 19 (12), 6994. doi:10.3390/ijerph19126994

Su, Z., McDonnell, D., Cheshmehzangi, A., Abbas, J., Li, X., and Cai, Y. (2021).
The promise and perils of Unit 731 data to advance COVID-19 research. BMJ Glob.
Health 6 (4), e004772. doi:10.1136/bmjgh-2020-004772

Tuia, D., Roscher, R., Wegner, J. D., Zhu, X., and Camps-Valls, G. (2021). Toward
a collective agenda on AI for earth science data analysis. IEEE Geosci. Remote Sens.
Mag. 9 (29456877), 88–104. doi:10.1109/MGRS.2020.3043504

Úbeda, F., Forcadell, F. J., Aracil, E., and Mendez, A. (2022). How sustainable
banking fosters the SDG 10 in weak institutional environments. J. Bus. Res. 146,
277–287. doi:10.1016/j.jbusres.2022.03.065

Visvizi, A. (2022). Artificial intelligence (AI) and sustainable development goals
(SDGs): Exploring the impact of AI on politics and society. Sustain. Switz. 14 (3),
1730. doi:10.3390/su14031730

Wang, B., Yang, Z., Xuan, J., and Jiao, K. (2020). Financial crisis prediction model
of listed companies based on statistics and AI. Sci. Program. 1, 1–10. doi:10.1155/
2022/1118023

Wang, M., Li, Y., and Liao, G. (2022). Spatial spillover and interaction between
high-tech industrial agglomeration and urban ecological efficiency. Front. Environ.
Sci. 10, 829851. doi:10.3389/fenvs.2022.829851

Wang, Y. (2022). Financial Crisis Prediction Model of Listed Companies Based on
Statistics and AI, 2022, 1118023. doi:10.1016/j.egyai.2020.100013Sci. Program.

Frontiers in Environmental Science frontiersin.org06

Lobova et al. 10.3389/fenvs.2022.951672

https://doi.org/10.1007/978-3-030-89880-9_39
https://doi.org/10.1007/978-3-030-89880-9_39
https://doi.org/10.4018/JGIM.20221101.oa1
https://doi.org/10.4018/JGIM.20221101.oa1
https://doi.org/10.1109/JIOT.2021.3098379
https://issek.hse.ru/news/457149916.html
https://assets.kpmg/content/dam/kpmg/ru/pdf/2021/04/ru-ru-ors-digest-07-19012021.pdf
https://assets.kpmg/content/dam/kpmg/ru/pdf/2021/04/ru-ru-ors-digest-07-19012021.pdf
https://doi.org/10.1016/j.jenvman.2022.115500
https://doi.org/10.3389/fpsyg.2021.769175
https://doi.org/10.3389/fpsyg.2021.769175
https://doi.org/10.3390/su14095172
https://doi.org/10.1007/s12553-021-00631-w
https://doi.org/10.1007/s12553-021-00631-w
https://doi.org/10.3233/THC-213199
https://doi.org/10.1186/s12916-020-01876-4
https://doi.org/10.1007/s11356-022-19393-7
https://doi.org/10.1109/COMST.2021.3130901
https://doi.org/10.1007/s00146-022-01415-0
https://doi.org/10.1177/0272684X20965811
https://doi.org/10.1177/0272684X20965811
https://doi.org/10.1007/s10389-020-01407-8
https://doi.org/10.1007/s10389-020-01407-8
https://doi.org/10.1016/j.geoforum.2022.01.016
https://oecd.ai/en/wonk/documents/ai-index-report-2021-chapter-1
https://oecd.ai/en/wonk/documents/ai-index-report-2021-chapter-1
https://doi.org/10.1007/978-981-16-7633-8_3
https://doi.org/10.1016/s0140-6736(21)01207-1
https://doi.org/10.1017/9781009093408
https://doi.org/10.1017/9781009093408
https://doi.org/10.1016/j.techsoc.2020.101390
https://doi.org/10.1057/s41599-022-01151-2
https://doi.org/10.1057/s41599-022-01151-2
https://doi.org/10.1016/j.techsoc.2021.101831
https://doi.org/10.1016/j.seps.2021.101039
https://doi.org/10.1016/j.pubrev.2021.102077
https://doi.org/10.4103/jehp.jehp_508_21
https://doi.org/10.4103/jehp.jehp_508_21
https://doi.org/10.1016/j.seta.2022.102190
https://doi.org/10.3389/fenvs.2022.653666
https://roscongress.org/news/roboty-ii-3d-pechat-blokchejn-i-tsifrovoj-turizm-kakie-novye-nishi-dlja-biznesa-voznikli-v-mire-vo-v/
https://roscongress.org/news/roboty-ii-3d-pechat-blokchejn-i-tsifrovoj-turizm-kakie-novye-nishi-dlja-biznesa-voznikli-v-mire-vo-v/
https://doi.org/10.3390/su13158503
https://doi.org/10.3390/su13158503
https://doi.org/10.3233/APC210132
https://doi.org/10.3233/APC210132
https://doi.org/10.1080/14631377.2021.2006492
https://doi.org/10.1007/s10462-021-09985-z
https://doi.org/10.3390/ijerph19126994
https://doi.org/10.1136/bmjgh-2020-004772
https://doi.org/10.1109/MGRS.2020.3043504
https://doi.org/10.1016/j.jbusres.2022.03.065
https://doi.org/10.3390/su14031730
https://doi.org/10.1155/2022/1118023
https://doi.org/10.1155/2022/1118023
https://doi.org/10.3389/fenvs.2022.829851
https://doi.org/10.1016/j.egyai.2020.100013
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.951672


Wilson, C., and van der Velden, M. (2022). Sustainable AI: An integrated
model to guide public sector decision-making. Technol. Soc. 68, 101926. doi:10.
1016/j.techsoc.2022.101926

World Bank (2022). Total natural resources rents (% of GDP). Available at:
https://data.worldbank.org/indicator/NY.GDP.TOTL.RT.ZS?view=chart (data
accessed 05 18, 2022).

Yale Center for Environmental Law & Policy (Yale University), Center for
International Farth Science Information Network (Columbia University),
The McCall MacBain Foundation (The Mullion Group) (2022).
Environmental Performance Index 2020 Global metrics for the
environment: Ranking country performance on sustainability issues.
Available at: https://epi.yale.edu/downloads/epi2020report20210112.pdf
(data accessed: 05 18, 2022).

Yaoteng, Z., and Xin, L. (2022). Research on green innovation countermeasures of
supporting the circular economy to green finance under big data. J. Enterp. Inf.
Manag. 35 (4-5), 1305–1322. doi:10.1108/JEIM-01-2021-0039

Yu, S., Draghici, A., Negulescu, O. H., and Ain, N. U. (2022). Social media
application as a new paradigm for business communication: The role of COVID-19
Knowledge, social distancing, and preventive attitudes. Front. Psychol. 13, 903082.
doi:10.3389/fpsyg.2022.903082

Zhang, H. (2022). AI and big data in water environments. ACS Est. Water 2,
904–906. doi:10.1021/acsestwater.2c00203

Zhou, Y., Draghici, A., Mubeen, R., Boatca, M. E., and Salam, M. A. (2022). Social
media efficacy in crisis management: Effectiveness of non-pharmaceutical
interventions to manage COVID-19 challenges. Front. Psychiatry 12 (1099),
626134. doi:10.3389/fpsyt.2021.626134

Frontiers in Environmental Science frontiersin.org07

Lobova et al. 10.3389/fenvs.2022.951672

https://doi.org/10.1016/j.techsoc.2022.101926
https://doi.org/10.1016/j.techsoc.2022.101926
https://data.worldbank.org/indicator/NY.GDP.TOTL.RT.ZS?view=chart
https://epi.yale.edu/downloads/epi2020report20210112.pdf
https://doi.org/10.1108/JEIM-01-2021-0039
https://doi.org/10.3389/fpsyg.2022.903082
https://doi.org/10.1021/acsestwater.2c00203
https://doi.org/10.3389/fpsyt.2021.626134
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.951672

	Sustainable AI in environmental economics and management: Current trends and post-COVID perspective
	Introduction
	Sustainable AI: Rethinking from the perspective of environmental economics and management
	Current trends in environmental economics and management and features of its development both before the pandemic and in th ...
	Advantages and post-COVID perspective of using sustainable AI in environmental economics and management based on internatio ...

	Discussion
	Conclusion
	Restrictions

	Author contributions
	Conflict of interest
	Publisher’s note
	References


