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The purpose of the article is to study the current experience and prospects of the humani-

zation of FinTech in the economy of artificial intelligence. The research methodology is based

on the use of the method of structural equation modeling (SEM). The study analyzes sta-

tistics for 2021–2022 (annual indicators). The sample included 118 countries. As a result, the

modern international experience of FinTech humanization in the economy of artificial intel-

ligence has been studied and the causal relationships of FinTech humanization in the

economy of artificial intelligence through the integration of blockchain into ESG finance have

been identified. The article proposes an economic and legal approach to the humanization of

FinTech in the economy of artificial intelligence by integrating blockchain into ESG finance to

ascertain the economic and political implications. The article contributes to the literature by

clarifying the scientific provisions of the concept of the humanization of the economy. The

theoretical significance of the obtained results is that the developed model (SEM) and the

detailed regression equations have formed a comprehensive understanding of the patterns of

humanization of FinTech. The resulting econometric model can be used to predict prospects

for the development of blockchain-based ESG finance, as well as high-precision planning of

state economic policy. The practical significance of the authors’ conclusions and recom-

mendations is that they have formed a clear idea of modern barriers (“market failures” and

“institutional traps”) and prospects (improvement of the institutional environment through

the application of an economic and legal approach) to the humanization of FinTech in the

economy of artificial intelligence through the integration of blockchain into ESG finance.
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Introduction

F inance permeates the entire economy, playing an important
infrastructural role in it. The decisions on financing deter-
mine which investment projects will be developed and

implemented in practice. It is advisable to consider the con-
sequences of these decisions in terms of risks. These risks are
associated with so-called errors of the first kind, due to which
socially significant projects do not receive the necessary invest-
ment support and lack funding. This leads to the fact that they
can be implemented at a slow pace, have a small scale or be
postponed for the indefinite future. (Keynejad et al., 2021).

Examples of socially significant projects include the installation
of more advanced treatment facilities at industrial enterprises, the
transfer of industrial facilities outside cities to dedicated and
specially equipped industrial zones, the launch of circular pro-
duction, the development of transport and logistics networks, as
well as improving the industrial safety in a workplace (Popkova
and Sergi, 2021).

Risks also imply errors of the second kind, due to which
projects that carry a potential danger to society can receive
funding and be implemented (Yue, 2022). Examples about this
could be the construction of new industrial facilities in close
proximity to residential buildings in cities, an increase in the scale
of activities of irresponsible employers, etc.

The reasons for these risks lie in the imperfection of the
practice of making investment decisions. Most financial resources
are concentrated in the hands of shareholders, investors and
specialized financial organizations—subjects of making key
investment decisions. When the latter are guided primarily by
economic criteria, these risks increase. The economic criteria
include the payback period, return on investment, the effective-
ness of the investment project in comparison with alternative
ones (NPV).

The adoption of the Sustainable Development Goals (SDGs)
served as an impetus for the widespread application of not only
economic, but also social and environmental criteria for making
investment decisions. Non-economic criteria include con-
sequences for employees, consumers, society and the environ-
ment. Taking into account non-economic criteria in guiding
investment decisions contributes to the humanization of finance.
But the “Decade of Action” is unique and notable not only for the
popularization of non-economic criteria, but also for the auto-
mation of investment decision-making processes.

The Fourth Industrial Revolution led to the formation of
Industry 4.0, in which high-tech finance is actively developing:
FinTech. Modern FinTech practice includes numerous examples
of intellectual support for investment decision-making, including
scoring in banks, AI-based brokerage applications, digital
investment platforms, smart assistants and chatbots of financial
organizations, as well as smart technologies used to provide
financial security (Popkova et al., 2021).

The above causes the high relevance of the analysis of modern
experience and determining the prospects for the humanization
of FinTech in the economy of artificial intelligence, which is the
purpose of this article. The originality of the research lies in the
development of a new economic and legal approach to the
humanization of FinTech in the economy of artificial intelligence
through the integration of blockchain into ESG finance.

This paper’s contribution to the literature is the clarification of
the cause-and-effect relationships of the humanization of FinTech
based on ESG finance. Owing to this, the paper fills the gaps at
the intersection of high-tech and sustainable development of
finance in the AI economy. The practical significance of the paper
is due to the developed authors’ approach allowing for the sys-
temic improvement of not only regulatory-legal and institutional
support but also organization and management of the process of

FinTech humanization. For this, a promising measure of state and
corporate management of FinTech—integration of blockchain
into ESG finance—is proposed. The goal is achieved through the
solution of the following four research tasks:

1. Analysis of the influence of state regulation factors on the
development of ESG finance;

2. Assessment of the impact of the widespread use of
blockchain technologies in society on the development of
ESG finance;

3. Identification of the influence of government regulation
factors on blockchain finance;

4. Identification of the benefits of ESG finance for sustainable
development (17 UN SDGs).

Literature review
The central category of this research is FinTech, which is treated
as high-tech finance—electronic payments with the use of the
leading automation tools (Ai et al., 2023; Awais et al., 2023;
Campanella et al., 2023; Irimia-Diéguez et al., 2023; Li et al., 2023;
Tut, 2023).

The article is based on the scientific provisions of the concept
of the humanization of the economy. According to this concept,
the humanization of FinTech means the development of sus-
tainable (ESG) finance that simultaneously meets two conditions:
(1) do not cause negative consequences for society (S-component)
and the environment (E-component) (Li et al., 2022); (2) provide
benefits for society (S-component) and the environment (E-
component) (Long and Blok, 2021). It should be emphasized that
economic efficiency is taken into account using the G-component
(Popkova et al., 2022).

And although non-commercial investment projects, in parti-
cular, obviously unprofitable ones, may relate to FinTech, in most
cases, humanistic FinTech projects assume at least a payback, and
ideally a return on investment. In this article, attention is focused
on break-even projects, since only they fully comply with ESG
principles (Patel et al., 2022). The international experience of the
humanization of FinTech is described in the works by Hudaefi
et al. (2023), Joia and Proença (2022), Lisha et al. (2023), Molla
and Biru (2023), Nugraha et al. (2022), Wang et al. (2022) and
Wang et al. (2023).

In the economy of artificial intelligence, the prospects for the
development of FinTech are associated with the further expansion
of the use of distributed ledger technology (blockchain), which
has already become quite widespread today. Natanelov et al.
(2022) in their paper describe the advantages of concluding smart
contracts based on blockchain technology for supply chain
financing, and also gives an example of mapping the innovative
potential in beef supply chains in Australia and China.

In their paper, Zheng et al. (2022) consider an example of the
use of blockchain technology for the exchange of corporate credit
information in supply chain financing. Guo et al. (2022) give an
example of a lean structure based on blockchain and the Internet
of Things to ensure transparency of information in supply chain
financing. Dang et al. (2022) point to the advantages of risk
assessment and forecasting of small and medium-sized enter-
prises in supply chain financing using blockchain technology and
a deep learning model.

As a result of the literature review, a high degree of elaboration
of the fundamental issues of this study has been revealed, as well
as a high level of formation of the categorical apparatus. Never-
theless, the uncertainty of the causal relationships of the huma-
nization of FinTech in the economy of artificial intelligence
remains. This is a gap in the literature that this article aims to fill.
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To this end, the authors pose the following four research
questions (RQ).

RQ1: How (on the basis of what determining factors) does the
humanization of finance take place (development within the
framework of ESG principles)? In their works Gillan et al. (2021),
Weston and Nnadi (2021) propose a socio-economic approach to
the humanization of finance based on corporate social responsi-
bility. Based on the works of Ben Fatma and Chouaibi (2021),
Jamali et al. (2020), which note the importance of the institutional
environment for the development of corporate social responsi-
bility, this article puts forward the hypothesis H1 that public
institutions (factors of state regulation) largely determine the
development of ESG finance.

RQ2: How (on the basis of what determining factors) does ESG
finance develop in the FinTech in the framework of the economy
of artificial intelligence? In their works, Chang et al. (2022), Kim
and Li (2021) suggest that the development of ESG finance is a
natural market process that occurs spontaneously due to auto-
mation in the economy of artificial intelligence.

Based on the research materials of Chang et al. (2021), Zeidan
(2022), which indicate the complexity, as well as the contradictory
nature of market trends in the field of financial automation, this
article puts forward the H2 hypothesis that the spread of block-
chain technologies in society makes a limited (moderate) con-
tribution to the development of ESG finance. This means that the
favorable influence of market factors, which consist in the for-
mation of the economy of artificial intelligence and the spread of
advanced technologies, is not sufficient for the development of
FinTech.

RQ3: What influence do public institutions (factors of state
regulation) have on blockchain finance as one of the key com-
ponents of modern FinTech? In their publications Ibrahim and
Truby (2021), Takanashi (2020), Truby et al. (2022) indicate that
strong public institutions and the favorable influence of govern-
ment regulation factors (rule of law, economic freedom, high
quality of government regulation, political and business stability,
high level of development of the e-government system, as well as
high efficiency of government regulation) have a positive (sti-
mulating) impact on blockchain finance.

Based on the works of Peláez-Repiso et al. (2021), Tokarieva
et al. (2021), who cite as a scientific argument an insufficiently
strong regulatory framework for blockchain financing (for
example, government restrictions on the use of cryptocurrencies),
this article puts forward the hypothesis H3 that state institutions
(factors of state regulation) can have a negative impact on
blockchain finance: to retard their development even in a highly
developed institutional environment.

RQ4: What advantages (regarding the SDGs implementation)
does the humanization of finance (ESG-based development)
provide? The existing literature reveals the advantages of ESG
finance for individual SDGs. For example, in the work of Wu
(2022) the advantages of the green blockchain for the sustainable
development of green reverse logistics based on blockchain are
noted, which supports the practical implementation of SDG 12.
In their work, Chin et al. (2022) proposed using blockchain
technology for green innovations in ecosystem-based business
models as a dynamic capability of values appropriation in support
of the practical implementation of SDG14-15.

In their publication, Lasla et al. (2022) presented GreenPoW,
an energy-efficient blockchain Proof-of-Work consensus algo-
rithm, to support the practical implementation of SDG 7. In their
work, Bai et al. (2021) gave an example of blockchain-based trust
management for agriculture (crop production) and proposed a
game-theoretic approach to support the practical implementation
of SDG 2. Jiang and Zheng (2021) presented a coupling
mechanism of green building industry innovation ecosystem

based on blockchain Smart City in support of the practical
implementation SDG 11.

Based on the works of Aravindaraj and Rajan Chinna (2022),
Backes and Traverso (2022), which substantiate the systemic
relationship of the 174 UN SDGs, this article puts forward the H4

hypothesis that the development of ESG finance provides com-
plex implications for sustainable development, spreading to all 17
UN SDGs at once.

In order to fill the identified gap in the literature, search for
answers to the research question posed and test the hypotheses
put forward, this article examines in detail the causal relation-
ships of the humanization of FinTech in the economy of artificial
intelligence through the integration of blockchain into ESG
finance.

Methods
The research methodology is based on the use of economic and
mathematical apparatus to obtain the most accurate and reliable
results. Given the complexity of the cause-and-effect relationships
of FinTech humanization in the economy of artificial intelligence,
the structural equation modeling (SEM) method was chosen for
their study, which allows taking into account both direct and
inverse relationships of indicators, as well as the most complete
representation of multiple relationships of various groups of
indicators. The SEM method is widely used, in particular, for
studying FinTech and sustainable finance. The mentioned
advantages of the SEM methods are described by Adediran and
Ali (2021), Yan et al. (2022), and Zhu et al. (2019).

The study is based on statistics for 2021–2022 (annual indi-
cators). The sample includes 118 countries of the world, for which
all the necessary statistics are available (i.e., there are no gaps in
the data). Firstly, the indicator of the use of blockchain finance in
2021: percentage of crypto owners of the population (%) from
Triple A materials (2022) is designated as bcn. Secondly, the
indicator of the humanization of the economy in 2021: ESG Index
from the materials of Risk Indices (2022) is designated as ESG.
Thirdly, the indicators of the development of public institutions
(factors of state regulation) in 2021:

Rule of law (Government’s online service): WIPO indicator
(2022), designated as gr1;
Index of economic freedom: The Heritage Foundation (2022),
designated as gr2;
The quality of state regulation (Regulatory quality): the WIPO
indicator (2022), designated as gr3;
Political and operational stability: the WIPO indicator (2022),
designated as gr4;
Effectiveness of state regulation (Government effectiveness):
the WIPO indicator (2022), designated as gr5;
The level of development of the electronic government system
(Government’s online service): the WIPO indicator (2022),
designated as gr6.

The values of the listed factors of state regulation are taken in
points from 0 to 100 from the materials of the dataset “Huma-
nization of economic growth in the global economy: Big Data and
Digital Modeling—2022” (Institute of Scientific Communications,
2022). Fourth, the performance indicators for the 17 UN SDGs
(Goals scores) for 2022 from the UN materials (2022) are
designated as SDG 1–17, respectively. The empirical base of the
study is given in the Microsoft Excel table attached to this article.
The economic and geographical structure of the sample
(according to the UN classification, 2022) is shown in Fig. 1.

As can be seen from Fig. 1, OECD countries predominate in
the sample (37 countries, 31%). The share of Africa countries is
18% (21 countries), E. Europe & C. Asia: 15% (18 countries), East
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& South Asia: 14% (16 countries), LAC: 12% (14 countries),
MENA: 10% (12 countries). The representation of countries from
all economic and geographical groups of the world indicates the
validity of the sample. Each of the four research tasks is solved
separately in a given order using the methods of correlation and
regression analysis. The concept of the study is given in Table 1.

The reliability of regression models is checked using the F-test.
To form a complete picture, the obtained results of regression and
correlation analysis are combined into a general model of struc-
tural equations (SEM), which also takes into account errors.

Results
Analysis of the influence of government regulation factors on
the development of ESG finance. As part of the first task of the
study, the ESG= F(gr1-6) function was created based on the
available sample to determine the influence of government reg-
ulation factors on the development of ESG finance using the
regression analysis method. This made it possible to obtain a
model of multiple (six-factor) linear regression (1), the reliability
of which is checked in Table 2.

ESG ¼ 65:5809� 0:0140*gr1 þ 0:3558*gr2 � 0:4268*gr3�
�0:2214*gr4 � 0:1651*gr5 þ 0:0189*gr6

ð1Þ

The resulting model (1) indicates that ESG finance is
developing under the influence of an increase in the level of
economic freedom and the progress of the e-government system.

However, the increase: (1) guarantees of the rule of law; (2) the
quality of government regulation; (3) political and business
stability, and (4) the effectiveness of government regulation
hinders the development of ESG finance.

As shown in Table 2, model (1) corresponds to the highest level
of significance α= 0.01. At a given significance level, the critical
F-value is 2.99. The observed F exceeds the critical one
(68.08 > 2.99), therefore, the F-test is passed, and the model is
reliable. This confirmed the H1 hypothesis and proved that
government regulatory factors largely determine the development
of ESG finance, although the influence of these factors is not
always positive, and may be constraining.

Assessment of the contribution of the spread of blockchain
technologies in society to the development of ESG finance. As
part of the second task of the study, the ESG= F(bcn) function
was created based on the available sample to determine the
contribution of the spread of blockchain technologies in society to
the development of ESG finance using the regression analysis
method. This made it possible to obtain a model of simple (one-
factor) linear regression (2), the reliability of which is checked in

E. Europe & C. Asia

15%

Africa

18%

LAC

12%

OECD

31%

MENA

10%

East & South Asia

14%

Fig. 1 Economic and geographical structure of the sample. Share of the
categories of countries, according to the UN (2022), in the structure of the
sample that was created for this research.

Table 1 Research concept.

Research question (RQ) Research hypothesis (H) The task of the study The mathematical expression
of the component of the
research model

RQ1: What factors are driving
the development of ESG
finance?

H1: factors of state regulation largely
determine the development of ESG
finance.

Analysis of the influence of
government regulation factors on the
development of ESG finance

ESG= F(gr1-6)

RQ 2: What factors are driving
the development of ESG finance
in FinTech?

H2: The spread of blockchain
technologies in society makes a
moderate contribution to the
development of ESG finance.

Assessment of the contribution of the
spread of blockchain technologies in
society to the development of ESG
finance

ESG= F(bcn)

RQ3: What impact do
government regulatory factors
have on blockchain finance?

H3: government regulatory factors can
have a negative impact on blockchain
finance.

Identification of the influence of
government regulation factors on
blockchain finance

bcn= F(gr1-6)

RQ4: What benefits for SDGs
do ESG finance provide?

H4: ESG finance provides comprehensive
implications for all 17 UN SDGs.

Identifying the benefits of ESG finance
for sustainable development (17
UN SDGs)

SDG1–17= F(ESG)

Source: developed by the authors.

Table 2 Details of regression analysis in the model
ESG= F(gr1-6).

Regression
statistics

Multiple R 0.8867
R-square 0.7863
Adjusted R-square 0.7748
Standard error 6.2480
Observations 118.0000

Analysis of
variance

Significance F 6.4*10−35

Significance level 0.01
Critical F-valuea 2.99
Observed F 68.0800

t-statistics Constant 8.2371
Rule of law −0.1562
Index of Economic Freedom 2.3202
Quality of state regulation −4.0746
Political and operational stability −2.2559
The level of development of the
e-government system

−3.4818

Effectiveness of state regulation 0.1501

aAt n= 118; m= 6; k1=m= 6; k2= n –m – 1= 118 – 6 – 1= 112.
Source: calculated and compiled by the authors.
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Table 3.

ESG ¼ 36:0120þ 0:7650*bcn ð2Þ

The resulting model (2) indicates that when the percentage of
crypto owners of the population increases by 1%, the ENG Index
increases by 0.7650 points.

As shown in Table 2, model (2) corresponds to the significance
level α= 0.1. At a given significance level, the critical F-value is
3.24. The observed F exceeds the critical one (3.46 > 3.24),
therefore, the F-test is passed, and the model is reliable. This
confirmed the H2 hypothesis and proved that the spread of
blockchain technologies in society contributes to the development
of ESG finance, although this contribution is still moderate at the
current intermediate stage of the Fourth Industrial Revolution
(most likely, this contribution will increase in the coming years).

Identification of the influence of government regulation fac-
tors on blockchain finance. As part of the third task of the study,
the function bcn= F(gr1-6) was created to determine the influ-
ence of government regulation factors on blockchain finance
using the regression analysis method based on the available
sample. This made it possible to obtain a model of multiple (six-
factor) linear regression (3), the reliability of which is checked in
Table 4.

bcn ¼ 4:4215� 0:0249*gr1 � 0:0491*gr2 � 0:0218*gr3�
�0:0287*gr4 þ 0:0440*gr5 þ 0:0544*gr6

ð3Þ

The resulting model (3) indicates that the development of
blockchain finance depends on improving the efficiency of
government regulation and the progress of the e-government
system. However, the increase in: (1) guarantees of the rule of law;
(2) the level of economic freedom; (3) the quality of government
regulation; (4) political and business stability hinders the
development of blockchain finance.

As demonstrated in Table 2, model (2) corresponds to the
significance level α= 0.2, at which the F-test cannot be
performed. This indicates a reduced and limited reliability of
the model (3). This confirmed the H3 hypothesis and proved that
government regulatory factors can have not only a positive, but
also zero and even negative impact on blockchain finance.

Identifying the benefits of ESG finance for sustainable devel-
opment (17 UN SDGs). As part of the fourth task of the study,
SDG1-9= F(ESG) functions were created using the regression

analysis method based on the available sample to identify the
benefits of ESG finance for sustainable development (17 UN
SDGs). Regression coefficients and other parameters of regression
models, as well as verification of their reliability, are shown in
Tables 5 and 6.

According to Tables 5 and 6, most of the obtained regression
models correspond to the highest level of significance α= 0.1 and
have successfully passed the F-test (except for the SDG14=
F(ESG) function), that is, they are reliable. However, most
regression coefficients have a negative sign. This confirmed the
H4 hypothesis and proved that ESG finance has a complex impact
on all 17 UN SDGs, but this impact is negative in most cases
(except SDG 12 and SDG 13).

Discussion
To form a systematic view that most fully and reliably reflects the
cause-and-effect relationships of the humanization of FinTech in
the economy of artificial intelligence through the integration of
blockchain into ESG finance, all the results obtained are pre-
sented in the form of a general SEM model (Fig. 2).

The SEM model in Fig. 2 demonstrated a stable systemic
relationship of FinTech humanization in the economy of artificial
intelligence through the integration of blockchain into ESG
finance. The theoretical significance of the created SEM model is
that is comprehensively reflects the influence of a wide range of
legal and economic factors on the humanization of FinTech. This
allowed overcoming the fragmentary character of the existing
views (reflected in the literature) on the influence of separate
factors on the considered process.

The model also has large prospects of practical application. The
usefulness for practice is as follows: based on the compiled SEM
model, the subjects of state and corporate management of Fin-
Tech humanization will be able to select the most effective
managerial measures with the highest precision. This will allow
raising the effectiveness of state policy and corporate manage-
ment of FinTech, thus accelerating its humanization. The model
summarized the obtained quantitative results. Their qualitative
interpretation in comparison with the existing literature is given
in Table 7.

The article contributes to the literature by clarifying the sci-
entific provisions of the concept of the humanization of the
economy. Unlike Gillan et al. (2021), Weston and Nnadi (2021),
it has been proved that the development of ESG finance does not
occur directly due to corporate social responsibility, but it is

Table 3 Details of regression analysis in the model
ESG= F(bcn).

Regression
statistics

Multiple R 0.1702
R-square 0.0290
Adjusted R-square 0.0201
Standard error 13.0290
Observations 118

Analysis of
variance

Significance F 0.06532
Significance level 0.1
Critical F-valuea 3.24
Observed F 3.4622

t-statistics Constant 21.1083
Percentage of crypto owners of the
population

1.8607

aAt n= 118; m= 1; k1=m= 1; k2= n –m–1= 118 – 1 – 1= 116.
Source: calculated and compiled by the authors.

Table 4 Details of regression analysis in the model
bcn= F(gr1-6).

Regression
statistics

Multiple R 0.2718
R-square 0.0739
Adjusted R-square 0.0238
Standard error 2.8947
Observations 118

Analysis of
variance

Significance of F 0.1931
Significance level 0.20

t-statistics Constant 1.2364
Rule of law −0.5995
Index of Economic Freedom −0.6915
Quality of state regulation −0.4484
Political and operational stability −0.6310
The level of development of the
e-government system

2.0034

Effectiveness of state regulation 0.9330

Source: calculated and compiled by the authors.
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largely (correlation: 88.67%) mediated by factors of state regula-
tion. The stability of public institutions directly contributes to the
development of ESG finance, and certain government regulatory
measures stimulate corporate social responsibility, thereby
indirectly supporting the development of ESG finance. Although
at present, in general, the institutional environment and the
influence of factors of state regulation largely inhibit the devel-
opment of ESG finance and therefore needs to be improved.

Unlike Chang et al. (2022), Kim and Li (2021), it has been
proved that the spread of blockchain technologies in society
makes a limited (moderate correlation of 17.02%) contribution to
the development of ESG finance. This means that the favorable
influence of market factors, which consist in the formation of the
economy of artificial intelligence and the spread of advanced
technologies, is not sufficient for the development of FinTech.

Contrary to the position expressed by such authors as Ibrahim
and Truby (2021), Takanashi (2020), Truby et al. (2022), it has
been proved that public institutions (factors of state regulation)
can have a negative impact on blockchain finance: to retard their
development even in a highly developed institutional environ-
ment. Thus, the increase in: guarantees of the rule of law, the level
of economic freedom, the quality of government regulation and
political and operational stability, instead of the expected support,
hinders the development of blockchain finance. At the same time,
the cumulative impact of state regulation factors is estimated at
27.18%. This requires a serious adjustment of the institutional
environment and the approach to state regulation of blockchain
finance.

In contrast to Bai et al. (2021), Chin et al. (2022), Jiang and
Zheng (2021), Lasla et al. (2022), Wu (2022), it has been proved

that the development of ESG finance provides complex implica-
tions for sustainable development, spreading to all 17 UN SDGs
at once. The impact of ESG finance on the results of the 17 UN
SDGs is strong in most cases (the correlation is close to 90%), but
negative, except for SDG 12 and SDG 13 with a positive link and
SDG 14 with a zero link.

Conclusion
The conducted research made it possible to analyze the modern
international experience of FinTech humanization in the econ-
omy of artificial intelligence and to identify the systemic nature of
the causal relationships of FinTech humanization in the economy
of artificial intelligence through the integration of blockchain into
ESG finance. The main conclusions in accordance with the four
tasks of the study are as follows:

1. The development of ESG finance to a large extent
(correlation: 88.67%) is mediated by factors of state
regulation. But at present, in general, the institutional
environment and the influence of factors of state regulation
largely inhibit the development of ESG finance and
therefore needs to be improved.;

2. The spread of blockchain technologies in society makes a
limited (moderate correlation of 17.02%) contribution to
the development of ESG finance. This means that the
favorable influence of market factors, which consist in the
formation of the economy of artificial intelligence and the
spread of advanced technologies, is not sufficient for the
development of FinTech. To overcome the identified
“market failure”, it is necessary to form and maintain a
favorable institutional environment;

3. Public institutions (factors of state regulation) can have a
negative impact on blockchain finance: to retard their
development even in a highly developed institutional
environment. The cumulative impact of state regulation
factors is estimated at 27.18%. It is established that the
increase in: guarantees of the rule of law, the level of
economic freedom, the quality of government regulation
and political and operational stability, instead of the
expected support, hinders the development of blockchain
finance, which creates “institutional traps” that need to be
overcome.

4. The development of ESG finance provides comprehensive
implications for sustainable development, spreading to all
17 UN SDGs at once. The impact of ESG finance on the
results of the 17 UN SDGs is strong in most cases (the
correlation is close to 90%), but negative, except for SDG 12
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Fig. 2 SEM model of humanization of FinTech in the AI economy. The
SEM model, which provides a systematic representation of the cause-and-
effect relationships of FinTech humanization in the artificial intelligence
economy through the integration of blockchain into ESG. finance.

Table 7 Contribution of the article to the literature.

Research question (RQ) Existing literature The new results obtained in the
article

Scientific provisions Sources

RQ1: What factors are driving the
development of ESG finance?

Mainly due to corporate social
responsibility factors

Gillan et al. (2021), Weston and
Nnadi, M. (2021)

Also largely due to factors of state
regulation

RQ 2: What factors are driving the
development of ESG finance in
FinTech?

Due to market factors: natural,
spontaneous market process

Chang et al. (2022), Kim and Li
(2021)

A “market failure” that needs to be
overcome through government
regulation

RQ3: What impact do government
regulatory factors have on blockchain
finance?

Exceptionally positive influence Ibrahim and Truby (2021), Takanashi
(2020), Truby et al. (2022)

Controversial: both positive and
negative influences

RQ4: What benefits for SDGs do ESG
finance provide?

Advantages for individual SDGs Bai et al. (2021), Chin et al. (2022),
Jiang and Zheng (2021), Lasla et al.
(2022), Wu (2022)

Complex and contradictory impact
on all 17 UN SDGs

Source: developed and compiled by the authors.
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and SDG 13 with a positive link and SDG 14 with a
zero link.

Thus, the article answered all the research questions posed and
confirmed all the hypotheses put forward. As an economic policy
implication, an economic and legal approach to the humanization
of FinTech in the economy of artificial intelligence through the
integration of blockchain into ESG finance is proposed. The
recommended approach is largely based on government regula-
tion and is reduced to improving the institutional support for the
humanization of FinTech.

The theoretical significance of the obtained results is that the
developed model (SEM) and the detailed regression equations
have formed a comprehensive understanding of the patterns of
humanization of FinTech. The resulting econometric model can
be used to predict prospects for the development of blockchain-
based ESG finance, as well as high-precision planning of state
economic policy.

The practical significance of the authors’ conclusions and
recommendations is that they have formed a clear idea of modern
barriers (“market failures” and “institutional traps”) and pro-
spects (improvement of the institutional environment through
the application of an economic and legal approach) to the
humanization of FinTech in the economy of artificial intelligence
through the integration of blockchain into ESG finance.

The social significance of the authors’ conclusions and
recommendations is their support for the practical implementa-
tion of 17 UN SDGs through the humanization of FinTech in the
AI economy. The proposed novel applied solution on the inte-
gration of blockchain into ESG finance will allow raising trans-
parency, predictability, manageability and effectiveness of
FinTech, as well as making it widely accessible in the AI economy.

At the end of this study, it should be noted that it is limited to
general, universal conclusions and recommendations for the world
economic system, which need further in-depth rethinking and
detailing. In particular, the identified negative implications of ESG
finance for the SDGs deserve increased attention in future studies,
since the ESG principles are designed to directly support the SDGs.

The lack of a positive effect indicates contradictions in the
institutional environment and, possibly, a formal approach to the
implementation of ESG principles in FinTech. This requires
serious attention and clarification. In addition, in further scien-
tific research, it is advisable to pay attention to national pecu-
liarities and develop detailed recommendations for the practical
implementation of the economic and legal approach to the
humanization of FinTech in the economy of artificial intelligence
by integrating blockchain into ESG finance, and if necessary, take
into account the characteristics of the selected economic and
geographical regions of the world.

Data availability
All the data used in the article are taken from the following open
sources: 1. Institute of Scientific Communications (2022). Dataset
“Humanization of economic growth in the global economy: Big
Data and digital modeling—2022”. URL: https://datasets-isc.ru/
data2/905-data-set-gumanizatsiya-ekonmicheskogo-rosta-v-
globalnom-khozyajstve-bolshie-dannye-i-tsifrovoe-
modelirovanie-2020 (data accessed: 18.10.2022). 2. Risk Indexes
(2022). ESG Index 2021: Ranking and Scores. URL: https://risk-
indexes.com/esg-index/ (data accessed: 17.10.2022). 3. The
Heritage Foundation (2022). Country Rankings of Economic
Freedom 2021. URL: https://www.heritage.org/index/ (data
accessed: 18.10.2022). 4. Triple A (2022). Cryptocurrency across
the world. URL: https://triple-a.io/crypto-ownership-data/ (data
accessed: 17.10.2022). 5. UN (2022). The Sustainable

Development Goals Report 2022. URL: https://unstats.un.org/
sdgs/report/2022/ (data accessed: 18.10.2022). 6. WIPO (2022).
Global Innovation Index 2021 Economy profiles The following
tables provide detailed profiles for 132 economies. URL: https://
www.wipo.int/edocs/pubdocs/en/wipo-pub-2000-2022-section6-
en-gii-2022-economy-profiles-global-innovation-index-2022-
15th-edition.pdf (data accessed: 18.10.2022).
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