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Abstract: The digital economy is a fundamental feature of sustainability. The economic, social, and
environmental dimensions of sustainability stand up for digitalization and digital transformation
projects. In order to understand and practice the digital economy, the goal of our paper is to
evaluate accurate variables regarding fintech scope for discussing the efficient implication of these
projects. The principal component analysis is used to investigate and evaluate the sustainable digital
economy indicators. An empirical case from health care services in Africa from World Bank projects
discusses this challenge. Results help produce an effective understanding of how the digital
economy enables facing fintech challenges in Africa.
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1. Introduction

The digital economy has significantly accelerated the digital transformation across various
industries, including agriculture, industry, and services. This transformation has had a profound
impact on the development of these sectors. In order to capitalize on the opportunities presented by
the digital economy, companies are increasingly investing in digital technologies to empower their
employees and drive profitability [1].

When organizations establish a digital infrastructure, it becomes imperative to consider how
employees perceive these digital technologies. This perception is closely linked to several important
aspects such as work environment satisfaction [1], job satisfaction [2], job involvement [3], firm
performance [4], and work-life balance [5]. Employee satisfaction is widely recognized as a critical
outcome in the digital workplace. Companies assess job satisfaction as it is closely associated with
performance ratings based on factors such as individual productivity improvement, error reduction,
absenteeism, turnover, and more.

FinTech can improve both financial stability and access to services [6]. According to Hanaysha
[7], there exists a strong correlation between satisfaction with digital technology and job satisfaction
regarding access to services. In the digital era, where digital platforms have permeated almost all
industries, the experience of using these technologies has become an integral part of employees'
overall work experience. When employees are satisfied with the digital technology they use, they are
better equipped to adapt to the ever-changing work conditions imposed by the digital landscape,
ultimately leading to enhanced job satisfaction [8].

Therefore, it can be inferred that satisfaction with digital technology has the potential to
positively influence overall job satisfaction relying on Fintech scopes, as depicted in Figure 1.
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Figure 1. Adopted research framework from User-Task-Technology fit. (Source: adapted from [1] (p.
343))

Digital technologies have the capability to enable employees to handle complex tasks while
reducing the burden of tedious and repetitive tasks. Moreover, satisfaction with digital technology
can enhance users' sense of control over their work, leading to improved firm performance by
generating benefits such as cost savings, increased connectivity, and greater agility and adaptability
in complex and competitive environments [9]. To fully leverage the potential of digital technologies
and achieve optimal firm performance, it is crucial to align technology with the specific task
requirements and the work environment of individual users [10]. Task-technology fit (TTF) refers to
the alignment between the tasks performed and the technology utilized [11], while user-task-fit
technology extends the TTF theory by considering employees' needs for both immediate task
accomplishment and work environment satisfaction, which contributes to ensuring work-life balance
[12] (see Figure 1(a)). Given that jobs constitute a significant part of people's lives, companies must
strive to maintain work-life balance, which is the harmony between job satisfaction and life
satisfaction [5], as depicted in Figure 1(b).

Building upon these findings, this research aims to make two primary contributions. Firstly, it
seeks to identify common factors influencing the digital economy from the perspectives of both
managers and employees. Secondly, it aims to illustrate the interrelationships among the
requirements of the digital economy. Consequently, this paper addresses the following research
questions:

How can variables be selected to represent the three dimensions of sustainability in the context
of the digital economy?

How can dependency be evaluated at different stages of a digital economy project under fintech
scope?

To address these questions, we employ Principal Component Analysis (PCA) to identify the key
requirements of the digital economy within a digital environment.

The rest of this research paper is planned as follows. After presenting an overview of the digital
economy regarding social, economic, and environmental dimensions in section 1; In Section 2, we
present our research methodology. Section 3 explores the digital economy of health care services in
Africa leading by the World Bank. We conclude the paper in Section 4.

2. Materials and Methods

This paper aims to assess the current state of digital economy development through virtual
organized projects. It selects key indicators from three dimensions: science, technology, economy,
and environment. The principal component analysis (PCA) method is used to evaluate the quality of
the digital economy at two stages of digital transformation, namely the investment and development
phases. Additionally, the paper explores the interactions that exist within the development process


https://doi.org/10.20944/preprints202305.1873.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 May 2023 do0i:10.20944/preprints202305.1873.v1

of the digital economy. The PCA analysis is conducted on relevant factors derived from World Bank
projects in Africa, specifically in the context of healthcare services. The analysis is implemented and
performed using the R software.

The primary goal of the World Bank in Africa is to digitize healthcare services. The project aims
to ensure sustainable development through financial investment with blockchain solution (IN) and
emphasizes development lending (AD). In this paper, we utilize PCA to illustrate the requirements
for AD and IN in the digital transformation process, focusing on three sustainability perspectives:
economic (such as costs for technology investment, including software and hardware, and costs for
employee training), environmental (including ratings for environmental satisfaction, job satisfaction,
and job involvement), and social (evaluating work-life balance and performance ratings). Therefore,
a total of ten observed variables were considered, covering 700 categories of healthcare services across
Africa.

As shown in Table 1, the p-value <2.2 e-16 rejects the null hypothesis at the critical value a=0.05,
indicating a significant distribution between actual and forecast observations. This suggests that
certain activities within the projects are in the digitalization phase, while others are in the digital
transformation stage.

Table 1. Descriptive analysis.

Var. Mean Sd p-value Obs.
type
Project type F - - - 2
DT N - - - -
Project cost N 137714386 836417787 <2.2e-16 700
Hardware N 58192 86 374664 64 <2.2e-16 700
Software N 67652629 110124388 <2.2e-16 700
Total costs N 72764771 112045596 <2.2e-16 700
Training costs N 3665771 13365251 <2.2e-16 700
Environment N 2.7085714 1.1261926 <2.2e-16 700
satisfaction
Job satisfaction N 2.7314286 1.1140336 <2.2e-16 700
Job Involvement N 27171429 0.7216202 <2.2e-16 700
Work life balance N 27485714 07273018 <2.2e-16 700
Performance N 3.1628571 0.3694993 <2.2e-16 700
rating

Note: N=Number, F=Factor

3. Results

This paper investigates three models in the line of the two projects categories (AD and IN). First,
PCA considers both categories of projects to analyze the trends of each variable (project cost,
hardware, software, training cost, total cost of hardware and software, environment satisfaction, job
satisfaction, job involvement, work-life balance, performance rating).

3.1. Model 1: AD and IN

Based on Figure 2, the ten variables are depicted with a significantly positive coordinate on the
axis for certain individuals, while others are represented by a notably negative coordinate on the axis
(located to the left of the graph). This visualization highlights the labeled variables that are most
effectively represented on the map, and these variables contribute to the construction of the Principal
Component Analysis (PCA) plan. The figure demonstrates that the PCA plan is built based on Job
Satisfaction, training costs, performance rating, and variables with high values such as software and
total costs. Additionally, Project cost, Work-Life Balance, and hardware exhibit strong coordination.
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Figure 2. Variables’ factor map.

3.2. Model 2: AD without IN

Based on an estimation of the optimal number of axes for interpretation, it is suggested to focus
the analysis on describing the first axis. These axes exhibit a higher amount of inertia compared to
what would be expected from random distributions at the 0.95-quintile level (34.6% versus 26.82%),
as depicted in Figure 3. This finding indicates that the real information is primarily conveyed by this
axis. Consequently, the description of the data will be based on these axes.

In this particular model, the most significant investments are directed towards software and
hardware. This emphasis on software and hardware can be attributed to the total costs and project
cost dedicated to the development and maintenance of the technology infrastructure.
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Figure 3. Variables’ factor map

Note that project cost, software, and total costs variables exhibit high correlations with this
dimension, with respective correlation coefficients of 0.98, 0.97, and 0.98. These variables can
effectively summarize the characteristics of dimension one, as illustrated in Table 2. The strong
correlations indicate that these variables play a crucial role in shaping the first dimension. The project
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cost represents the overall investment required for the digital transformation process, while software
and total costs reflect the specific expenditures related to technology infrastructure. Consequently,
these variables provide a comprehensive overview of the financial aspects associated with the digital
economy and underscore their significance in driving the digital transformation initiatives.

Table 2. Correlation matrix

correlation p-value
Total costs 0.9834795 1.414754e-18
Project cost 0.9780937 3.5636449e-17
Software 0.9733558 3.284126e-16
Work Life Balance 0.4046043 4.483796¢e-02

3.3. Model 3: IN witout AD

In this particular model, the focus is on IN projects, where investments are allocated towards
technology and employees. This model is reflected in the hierarchical classification of three distinct
clusters, as illustrated in Figure 4.

The first cluster consists of variables such as training costs and hardware, which represent the
convergence of human capital and technology infrastructure. This cluster signifies the importance of
investing in employees' skills and competencies, as well as providing them with the necessary
technological resources to support their work in the digital economy. Cluster 2 is characterized by
the Performance Rating variable, which indicates that the World Bank evaluates the outcomes and
results of its investments in the health care services sector. This variable serves as a measure of
effectiveness and allows the World Bank to track its efforts and assess the impact of its initiatives in
improving health care services.

On the other hand, the third cluster comprises variables such as software, total costs, and Project
cost. This cluster emphasizes the significance given by the World Bank to equipping health care
services employees with appropriate work tools and promoting their well-being. The inclusion of
software, total costs, and Project cost variables highlights the organization's commitment to
enhancing the digital infrastructure and supporting employees' effectiveness and satisfaction in their
work.
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Figure 4. Ascending hierarchical classification of variables

4. Discussion and conclusions

In the context of fintech, it is important to consider that the digital transformation process within
the financial technology industry (fintech) also requires the development of employees' expertise,
skills, and competence to ensure a satisfactory work environment and job satisfaction. Fintech
encompasses the use of digital technologies and innovation to transform financial services, and
organizations operating in this domain must invest in employee training and adapt their technology
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infrastructure to align with the specific requirements of fintech. By doing so, they can enhance their
performance, deliver improved financial services, and achieve successful digital transformation
outcomes.

Consequently, the World Bank, along with other stakeholders in the fintech industry,
emphasizes investing in employee training to support their professional growth and enhance the
overall digital transformation endeavors within the fintech scope.

The findings in figure 2 demonstrate how important is to incorporate the fintech scope into the
analysis by considering specific indicators to the fintech industry: fintech investment, adoption of
fintech solutions, integration of financial services with digital platforms and customer satisfaction
with fintech services. These variables provide insights into the unique aspects of digital
transformation within the financial technology sector.

As the model 2 and 3 reveals strong dependencies with economic perspectives, the correlation
analysis attempt to emphasize the dependency degree between variables within the two types of
Word Bank projects AD and IN. Figure 5 (a, b) shows a strong correlation among four variables
regarding social and environmental dimensions of the digital economy in Africa and stronger
regarding IN. This situation is mostly explained by the investment of the World Bank in employees
training. Also, it reveals that the performance rating is less correlated than other variables, which is
explained that the project is still under the digitalization process (see Figure 5(c, b)).
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Figure 5. Correlation graphs

The primary objectives of this study are twofold: first, to propose and test an integrated model
that enhances and improves the understanding and evaluation of the digital economy in practical
settings, and second, to explore the phenomenon of digital transformation and digitalization in Africa
within the context of an international corporation under fintech scope. Additionally, the study aims
to extract valuable lessons from the empirical findings that can inform and enhance digital economy
practices.

To achieve these objectives, the models have identified several key lessons. Firstly, results
emphasize the importance of focusing the evaluation of digital economy projects on social and
environmental aspects, taking into account the interests of stakeholders who have a close
involvement in the project. This approach ensures that sustainability considerations are effectively
incorporated into the evaluation process.

Secondly, the results highlight the need to differentiate between projects based on their unique
goals, objectives, and constraints before evaluating digital transformation and digitalization. By
recognizing the specific characteristics of each project, the evaluation process becomes more
meaningful and enables a deeper understanding of the implications and outcomes of the digital
economy initiatives.
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Finally, practitioners can improve their digital economy practices and make informed decisions
regarding digital transformation and digitalization initiatives under fintech solution in healthcare
services.

Furthermore, fintech innovations such as blockchain-based platforms for secure transactions or
digital payment systems can contribute to greater transparency, efficiency, and accountability within
investment projects. These advancements can streamline financial operations and contribute to more
reliable performance rating assessments.

By integrating financial fintech insights, organizations can leverage the power of technology to
optimize financial management, improve decision-making, and mitigate risks in investment projects.
This integration enables a more comprehensive evaluation framework that encompasses both
financial and technological aspects, enhancing the overall understanding and effectiveness of the
digital economy in the African context.
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