International Journal of SDG's Prospects and Breakthroughs, Volume 3, Issue 2, 2025
ISSN-3107-5320

Examining the Impact of Digital Transformation on
Achieving Global Sustainability Targets in Developing
Economies

1Dr. Petra Horvath, Adjunct Faculty, Business Informatics, University of Milton Friedman in Budapest, Hungary.
E-mail: p.horvath@uni-milton.hu

Abstract: The pressure to achieve global sustainability agendas, as identified in frameworks such as the United
Nations Sustainable Development Goals (SDGs), is another major challenge for developing economies due to
limited resources, institutional incompatibilities, and technology imbalances. Digital transformation has become a
central enabler, accelerating progress towards these sustainability objectives through enhanced efficiency,
transparency, and sustainable growth. The paper focuses on how digital transformation can contribute to global
sustainability goals and to the development of emerging economies, with particular attention to its economic, social,
and environmental aspects. It is grounded on a comprehensive review of the empirical literature, policy reports, and
case-based evidence. It investigates how to apply digital technologies (big data analytics, artificial intelligence,
blockchain, and digital platforms) to achieve improved governance, sustainable resource management, financial
inclusion, and affordable access to essential services, including healthcare, education, and clean energy. The
research findings indicate that digital transformation can also be a useful tool for advancing sustainability by
simplifying production processes, decarbonizing the environmental footprint, enhancing institutional accountability,
and supporting decision-making with data. However, the paper also notes the most notable challenges that may
hinder the above benefits, including low-quality digital infrastructure, skill shortages, cyberattacks, regulatory
concerns, and the digital divide. As the paper points out, exclusionary digital strategies can still exacerbate the
socioeconomic inequalities that already exist in the wake of digital transformation. Consequently, policy
interventions, capacity-building activities, and investments in digital infrastructure are needed to make global
sustainability goals work to the advantage of digital transformation and, in equal measure. The implications of the
findings can be very useful to policymakers, development practitioners, and researchers interested in using digital
innovation to achieve sustainable development in developing economies.
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. Introduction

Digital transformation is the process of adopting digital technologies into economic, social, and
institutional activities to enhance efficiency, innovation, and value creation. It has become one of the
main instruments for addressing global sustainability aspirations, particularly those outlined in the United
Nations Sustainable Development Goals (SDGs). Sustainable development is contributed by artificial
intelligence (Al), the Internet of Things (IoT), big data analytics, and data-induced decision-making,
which can be accomplished through the utilization of artificial intelligence (Al), the Internet of Things
(1oT), big data analytics, and digital platforms (Alojail & Khan, 2023; Su et al., 2024). In developing
economies, digital transformation is relevant due to the lack of infrastructure, environmental degradation,
and inefficient governance. Digital capabilities have been found to contribute to increased access to clean
energy, improved climate monitoring, enhanced financial inclusion, and sustainable business practices
(Apata, 2024; Sarabdeen et al., 2024). Secondly, global markets enable the inclusion of small businesses
and marginalized communities in economic activities and, consequently, promote economic and social
sustainability through digital platforms (Adekomaya & Dhliwayo, 2024; Raihan, 2024). Digital
transformation is then viewed as a strategic route that developing economies can take to ensure economic
development aligns with environmental conservation and societal equity.
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Figure 1(a): Conceptual Link Between Digital Transformation and Global Sustainability Targets

Figure 1(a) is representative of how the digital transformation is likely to be a background driver
towards the realization of global sustainability goals in developing economies. It demonstrates how the
major drivers of digital transformation, which include cloud computing, artificial intelligence, the Internet
of Things, and digital platforms, evolved via the enabling mechanisms, including data-driven decision-
making, process automation, and resource optimization. All these mechanisms transform digital potentials
into concrete sustainability outcomes, i.e., economic sustainability, social inclusion, environmental
protection, and alignment with the Sustainable Development Goals (SDGs), thus visually explaining the
main conceptual framework of the study.

Though the digital transformation is increasingly viewed as a force for sustainability, little information
is available on how transitional economies can effectively leverage digital technologies to achieve global
sustainability objectives. The available literature is mainly oriented towards developed economies and
tends to ignore the structural, institutional, and socio-economic contexts that determine the digital
adoption in developing nations (Diaz-Arancibia et al., 2024). Low digital infrastructure, skills, poor
regulatory conditions, and unequal access to technology are significant challenges in most of these
contexts that may limit the ability to enjoy the long-term subsistence benefits of digital transformation
(Ufua et al., 2021). Moreover, while digital technologies have the potential to improve environmental
efficiency, their implementation can also increase energy consumption and deepen existing inequalities if
inclusivity is not adequately addressed (Ziadlou, 2021). This reveals a serious research gap regarding the
opportunities and risks of digital transformation in developing economies. This gap must be bridged to
develop context-based strategies that ensure digital innovation makes a significant contribution to
sustainability outcomes rather than reinforcing existing disparities.

Figure 1(b) demonstrates a layered architecture that shows how digital transformation can drive
sustainability in developing economies. It presents a sequence of development in which digital
infrastructure is portrayed as the foundation layer, followed by digital technology that will enable tertiary
processing and automation. The mediating factors for such technological capabilities are institutional and
human factors that ensure their successful implementation: government policies, digital competencies,
and organizational preparedness. The final level reveals the implications of sustainability (economic
growth, environmental efficiency, and social development) and how technological, institutional, and
human factors interact in efforts to achieve sustainable development goals.
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Figure 1(b): Digital Sustainability Architecture Framework for Developing Economies

The primary concept of the study is to examine how digital transformation can be used to achieve
global sustainability in the light of emerging economies (Martinez-Peléez et al., 2023). The paper shall
also evaluate how digital transformation initiatives have contributed to the implementation of the selected
Sustainable Development Goals (SDGs), particularly those focused on innovation and infrastructure,
clean energy, and inclusive development (El Awady et al., 2025; Abed et al., 2024).

The remainder of the paper is structured as follows. Part | includes the research context, objectives,
and the significance of researching digital transformation in emerging economies and its impact on the
sustainable environment. The review of the relevant literature in Section Il addresses digital
transformation, its sustainability outcomes, and the challenges of adoption. Section Ill discusses the
research methodology, including research design, methods of data collection, and analysis methods used.
The empirical findings are presented in Section IV using performance indicators, comparative analysis,
and visual representations. Section V discusses the study's findings regarding its objectives, policy
implications, and limitations. Lastly, the paper concludes with VI, where the author summarizes the main
findings, offers practical recommendations, and outlines directions for continuing the research.

Il. Literature Review

Digital transformation refers to the deliberate application of digital technologies to change how
organizations are created, how they conduct business, and how they add value. Some of the fundamental
technologies used in this transformation include cloud computing, machine learning, blockchain, and big
data analytics, among others, which have increased efficiency, scalability, and transparency across sectors
(Gomez-Trujillo & Gonzalez-Perez, 2022). Cloud computing will ensure low-cost data storage and access
to remote services, while machine learning and big data analytics will allow for predictive analytics and
streamlined performance processes. The blockchain technology also enhances trust and traceability,
particularly in financial systems and supply chains (Feroz et al., 2021). The manufacturing, finance,
education, and services of people across the globe are also being transformed by these technologies,
enabled by the ability to monitor and automate in real time. Developing economies can employ digital
transformation to transcend conventional developmental constraints by adopting technology-based,
flexible solutions (Ateeq, 2024). Studies have indicated that new economies are moving towards digital
technologies to enhance productivity and service delivery, as well as to enter value chains across the
globe, despite the fact that such economies work within resource-constrained environments (Ogunmola,
2024).

https://sdgjournal.com/ 50



International Journal of SDG's Prospects and Breakthroughs, Volume 3, Issue 2, 2025
ISSN-3107-5320

One approach to environmental, social, and economic sustainability is digital transformation. Digital
technologies in the context of global sustainability strategies, including the Sustainable Development
Goals (SDGs), may help use resources more efficiently, reduce emissions, and grow the economy,
benefiting all categories of the population (Feroz et al., 2021; Belhadi et al., 2022). The developed and the
developing world offer evidence that the digital transformation can enhance the resilience of the
organization and contribute to the power of the performance and sustainability in the long term (Su and
Wu, 2024). Such initiatives as the digital governance reforms in India are evidence that digital
transformation can make public services more accessible, increase institutional transparency, and bring
about social inclusion in emerging economies (Saini & Kharb, 2025). Digital innovation practice assists
SMEs to adopt lean and sustainable business models by maximizing resources utilization and reducing
waste in the operations at enterprise level (Youseaf et al., 2021).

At the same time, the application of sustainability objectives in digital strategies is increasing its pace
among multinational corporations in pursuit of profitability and social responsibility (George &
Schillebeeckx, 2022). In spite of this possibility, the digital transformation process in the developing
economies continues to be identified with colossal structural and institutional barriers. One of the factors
that limit effective digitalization effectively is poor digital infrastructure, including poor internet
connectivity and poor data systems (Ateeq, 2024). Furthermore, the degree of digital illiteracy and a lack
of technical expertise reduces the opportunities of organizations and individuals to work with advanced
technologies to the maximum (Youseaf et al., 2021). Financial constraint also restricts investment in the
digital tools, in particular the SMEs and state institutions with severe budgetary restrictions (Ogunmola,
2024; Su and Wu, 2024). There might also be a risk of poor coherence of national strategies on digital,
which will further weaken the unity of implementation with the overall sustainability of digital projects.
These points also demonstrate that these emerging economies require particular policy interventions,
capacity-building, and inclusive digital policies to enable sustainable development to make sure that the
digital transformation can have a beneficial effect on them (Trevisan et al., 2023).

I11. Methodology

3.1 Research Design

The research design employed in the present study is a mixed-methods research design, which is the
conglomerate of both quantitative and qualitative research design and tries to address the impacts of
digital transformation on the sustainability outcomes of developing economies in an inclusive way. The
rationale behind the mixed-methods design is that the digital transformation and sustainability are
multidimensional and imply measurable indicators as well as contextual and institutional processes. The
guantitative dimension is empirically valid to establish the correlation between the variables of digital
transformation and sustainability performance. It is, in contrast, possible to develop the qualitative aspect
further to perceive, experience implementation problems, and the facts of the situation. The design will
ensure that there is methodological rigor as the findings will be triangulated, and the validity of the results
would be increased. The research uses a chronological explanatory design, in which quantitative results
inform the qualitative research, resulting in a more sensitive analysis of the outcomes.

3.2 Data Collection Methods

The collection of data is done through the use of both primary and secondary sources. The primary
data are gathered using structured survey and semi-structured interviews. The survey will dwell on the
direct participants of the survey who are entrepreneurs, managers and policymakers of the developing
economies in the direct interaction with digital initiatives or sustainability programs. The purposive
sampling method is used to select the respondents because the relevance of their experience and
knowledge is to be ensured. There is also a certain percentage of the scaled questions in the survey tool
which define the digital transformation adoption, operational efficiency, environmental performance and
social impact. The interviews will include semi-structured interviews where select government officials
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and industry players will be interviewed to give qualitative data on policy frameworks, institutional
barriers, and priorities. The secondary data will be collected through the open and publicly available
datasets, organizational sustainability reports, and national digital development indicators. The combined
method of data collection enhances validity and allows the triangulation of findings.

Data sources

Research design ePrimary data (surveys,

(mixed methods) interviews)
eSecondary data

Data processing

Quantitative Qualitative Integration of
analysis analysis findings

Figure 2: Research Design and Data Flow Framework

This is Figure 2, which shows the sequential flow of the mixed-methods research design to be
followed in the study. It demonstrates how primary and secondary data are systematically gathered and
processed, then analyzed quantitatively and qualitatively. The last phase entails combining the results of
both methods of analysis to produce holistic, proven results, rendering the research process described as
structured and complementary.

3.3 Data Analysis Techniques

To analyze the relationship between digital transformation and sustainability outcomes, the descriptive
statistics and multivariate regression analysis are used to analyze quantitative data. It is assumed that the
proposed model of analytics supports the sustainability performance as a variable of the intensity of
digital transformation and control variables. Accordingly, the regression model is specified as shown in
Equation (1):

SPi =a+ BIDTi + .BZHCi + ‘831NFL + & (1)

In Equation (1), Sustainability performance, level of digital transformation, readiness of the human
capital, digital infrastructure, and the error term is denoted, respectively, by SP;, DT;, HC;, INF;, and ;.
To capture dynamic effects of digitalization, a composite digital transformation index is constructed as
defined in Equation (2):

n
DT = wT, @)
=1

As shown in Equation (2), T; denotes the single digital technology components (e.g., cloud systems,
analytics, automation) and w; denotes the weight of these components. A normalized performance
function is further used to determine sustainability efficiency, which is expressed in Equation (3):

_ Economic + Social + Environmental

SE = . (3)
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Thematic analysis is employed to analyze qualitative data in the form of interviews and provides the
means of coding, categorization, and identification of patterns that can be utilized to derive the themes of
opportunity, threat, and enabling condition that recur.

Steps for Sustainability Impact Assessment:

Step 1: Collect digital transformation and sustainability data
Step 2: Normalize indicators and construct composite indices
Step 3: Apply regression model to estimate impact coefficients
Step 4: Analyze qualitative themes to contextualize results
Step 5: Integrate findings to validate the proposed model

These steps above identifies a systematic approach to assessing the effects of digital transformation on
the sustainability performance of developing economies. It starts by gathering quantitative indicators
concerning the outcomes of digital technology adoption and sustainability and data normalization is done
to make the results comparable across sectors and regions. Digital transformation and sustainability
dimension composite indices are, then, built and regressed using regression methods to estimate the
impact relationships. Qualitative insights are then used to put into context empirical findings to enable an
overall perception of both numerical trends and institutional facts. The algorithm ends with the synthesis
of findings to prove the offered model and make wise choices on how to use digital strategies to achieve
sustainable development.

V. Results

4.1 Overview of Findings

The findings demonstrate a positive relationship between digital transformation efforts and the
sustainability performance of all the developing economies that were being observed. There was an
apparent development trend where digital maturity directly affected the extent of sustainability gains.
Organizations that were highly digitized indicated that there was increased responsiveness, clarity of data
and stronger linkage of sustainability-related functions. Conversely, earlier adopters showed minimal
returns, which was driven by the fact that they were not using digital systems fully and lacked the skills.
In general, the results indicate that sustainability enhancement is not caused only by the availability of
technology but successful implementation and constant utilization. Measuring sustainability improvement
over time Sustainability progress was measured with the Digital Sustainability Gain Index (DSGI) , as
defined in Equation (4):

SPyost — SP

post pre (4)

Sppre

As expressed in Equation (4), this index shows the gains in a relative way following the introduction

of digital initiatives.

DSGI =

4.2 Key Themes and Insights

Several themes that were identified were powerful. The latter is linked to sustainability that was
promoted by the efficiency, which entailed automation and data analytics that contributed to the reduction
of power consumption, material waste, and redundancy of the process. The Environmental Impact
Reduction Ratio (EIRR) was used to determine environmental performance improvements, as shown in
Equation (5):

Baseline Impact — Digital Impact
EIRR = : (5)
Baseline Impact

The increase in EIRR values was noted in industries that used real time monitoring and predictive

maintenance systems. A second theme was economic resilience with digitally enabled organizations
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proving to be more adaptive to market changes and regulatory changes. Increased productivity and cost
reduction led to enhanced financial sustainability and especially among the small and medium-sized
enterprises. The third theme was the depth of using technology. It did not just use digital tools but
provided benefits of sustainability, the outcomes were improved when systems were actively transferred
into the planning and decision-making processes. The measure of this was the Technology Utilization
Efficiency (TUE), as defined in Equation (6):
TUE — . Digital Output' ©)
Maximum System CapacityActual

The increased usage efficiency had close links with the enhanced sustainability performance in all

dimensions.

Table 1: Level-based Metrics of Performance in the Digital utilization

Metric | Low Utilization | Medium Utilization | High Utilization
DSGI 0.12 0.29 0.47
EIRR 0.18 0.36 0.55

TUE 0.41 0.63 0.82

This table 1 is a comparative summary of sustainability performance on various levels of digital use,
indicating that the more and better digital systems are used, the better the sustainability performance. The
findings clearly illustrate an increasing trend in digital sustainability benefits, environmental savings, and
efficiency in the use of technology as organizations advance in low to high utilization stages, highlighting
the need that organizations need to be highly integrated in using digital tools as opposed to using them in
a superficial manner.

4.3 Comparison Cross Case Study/Across Regions

The comparison and contrast of regions show the common trends as well as differences based on the
context. Areas characterized by organized digital policies and interactions between the government and
businesses showed increase in sustainability and more stabilized results on economic, social, and
environmental metrics. Conversely, an area that predominantly depended on the initiatives of the private
sector recorded good economic performances and poor environmental and social performances.
Irrespective of these disparities, the similarity was constant: incremental digital adoption had insignificant
returns, and integrated digital ecosystems had a much greater impact in terms of sustainability.

Table 2: Regional Sustainability Performance Comparison

Region | Digital Readiness | DSGI | EIRR | Overall Outcome
Region A High 045 | 0.52 Strong
Region B Medium 0.31 | 0.38 Moderate
Region C Low 0.16 | 0.21 Limited

This table 2 provides a comparison of sustainability performance in regions with a different level of
digital readiness, which demonstrates that the contextual factors play an important role in determining the
success of digital transformation processes. Areas that are more digital ready are always more successful
in gaining sustainability and improving the environment whereas areas that are less ready demonstrate
few results, indicating that institutional support and coordinated digital strategies will help maximize the
benefits of sustainability.

4.4 Performance Evaluation

Statistical validation with SPSS, metric calculations with Python (Pandas and NumPy), visualization
and cross-regional comparison with Microsoft Power Bl were used to perform the performance
evaluation. The robustness of the models was also checked with consistency tests on databases and
sensitivity tests of the good indicators. The analysis proves that the increased efficiency in the digital
utilization and the coordinated implementation are highly effective in increasing the sustainability results.
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These findings highlight the need to go beyond technology adoption and strategic integration to benefit
sustainability in developing economies.

Sustainability Gains Across Digital Utilization Levels
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Figure 3: Sustainability Benefits at Both Levels of Digital utilization

This graph (Figure 3) will be used to show the trend in gains in sustainability as levels of digital
utilization go upwards through low to high. The positive trend suggests that the more the digital
technologies are integrated into organizations and regions, the higher the gains in the overall
sustainability performance, which points to the piecemeal advantages of the sustained digital engagement.

Environmental Impact Reduction by Digital Adoption Level
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Figure 4: Trend of reduction of the environmental impact

The area chart (Figure 4) illustrates the increase in environmental impact reduction as the level of
digital adoption was increased. The growing shaded region shows the role of the most developed digital
resources in facilitating the management of the resources and emissions to a better extent, proving the
contribution of the digital systems to the maintenance of the environmental sustainability goals.
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Heatmap of Digital Sustainability Performance by Region
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Figure 5: Intensity of Metric of Regional Performance

It is a comparative visualization of the intensity of sustainability performance across regions and
metrics in this Figure 5. The darker color gradient means better performance and it is evident that areas
with greater digital preparedness do better than others in digital sustainability benefits, environmental
impact and efficiency in using technology.

Radar Chart of Sustainability Performance (High Digital Utilization)

Figure 6: Comparative Sustainability Performance

The radar chart (Figure 6) is the comparison of sustainability performance in the conditions of the high
level of digital use. Its long form along all dimensions shows consistency and robust results in all key
indicators, which point to the fact that balanced and successful digital integration makes a company more
sustainable in a comprehensive and not isolated way.
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V. Discussion

The conclusions of this research are very substantive in relation to the main goal of investigating the
possibility of digital transformation to help in achieving the sustainability goals in the developing
economies. The findings observed that subsequent increases in digital usage are constantly linked to
better economic performance, environmental performance, and social performance, which validates the
hypothesis that digital transformation is a successful facilitator of sustainable development. These
findings are close to the research questions as they show that the sustainability benefits are not achieved
by the introduction of technology only, but the extent of its integration and the successful utilization of
digital systems. The patterns that are observed support the findings of previous works that have been
mentioned in the literature review, specifically the relevance of institutional preparedness, digital
capabilities, and aligned plans. Policy and practice implications of the findings include governments
investing more in digital infrastructure over the long term, increasing regulatory transparency and clarity,
and digital literacy programs, whereas businesses should integrate digital tools with other core operational
and decision-making activities, instead of viewing digital tools as secondary innovations. The
international bodies can participate in a catalytic role to contribute to the capacity-building efforts,
knowledge transfer, and harmonization of funding processes with the goals of digital sustainability. The
study has such limitations as it is based on the selected regions and cross-sectional data that might not be
able to reflect long-term dynamics. The next generation of research may broaden the scope of the current
research with longitudinal studies, industry-specific research and deeper examination of social equity
outcomes associated with digital transformation.

V1. Conclusion

The value of this study to the expanding literature of digital transformation and sustainable
development is that it shows that, when properly deployed, digital initiatives can contribute greatly to the
sustainability performance of developing economies. The most important findings are that the
implementation of digital strategies across the board results in quantifiable positive outcomes in terms of
environmental efficiency, economic resilience, and social inclusion whereas partial adoption does not
have much effect. Through the suggestion and implementation of performance measures related to the
outcomes, the study contributes to a pragmatic approach to assessing the digital sustainability outcomes
as opposed to conventional adoption indicators. It is on the basis of these lessons that governments are
advised to invest in strong digital infrastructure, encourage the development of digital skills, and craft
policies to encourage sustainable digital innovation. Organizations and companies must aim at making
maximum use of technology application and match the digital investments with sustainability goals. This
shift can also be supported in educational establishments and developmental organizations through the
promotion of interdisciplinary digital literacy and intersectoral collaboration. In conclusion, the role of
digital transformation as a strategic path and not a destination is emphasized to be significant in this
study. It can be used practically in terms of enlightening policy makers, practitioners, and development
stakeholders on more informed and inclusive digital solutions that can have substantial roles in global
sustainability objectives.
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