
Issues in Information Systems 
Volume 25, Issue 1, pp. 221--234, 2024  

 
 

221 

 

DOI: https://doi.org/10.48009/1_iis_2024_119   

 

Data science and digital transformation for sustainability 

 
A Karim Feroz, Middle Georgia State University, karim.feroz@mga.edu  

Myungjae Kwak, Middle Georgia State University, myungjae.knwk@domain.edu  

 

 

Abstract 
 

 

In the age of digital transformation, sustainability is highly relevant and important for organizations. In 

this regard, data science and key digital transformation technologies such as, Bigdata and IoT play 

important roles in enhancing sustainability. This paper employs data science tools, specifically 

VOSviewer, to investigate the correlation between sustainability and digital transformation. Utilizing a 

dataset comprising 14,590 articles sourced from the Web of Science database, the study examines keyword 

co-occurrence patterns related to sustainability and Big Data, and the Internet of Things (IoT). Through 

science mapping of the literature, the analysis reveals a robust connection between sustainability and 

digital transformation, as evidenced by significant keyword correlations. These findings underscore the 

relevance of digital transformation technologies in shaping sustainability agendas, highlighting their 

potential to influence and advance sustainable development initiatives. This study enriches the theoretical 

foundations by providing insights for researchers and scientists seeking to leverage novel digital 

technologies in green business and sustainability endeavors. 
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Introduction  
 

Digital transformation is a process that enables organizations to digitally alter business models, digitalize 

operations, and foster efficiency through conservation of resources and reduction of costs (Belhadi et al., 

2021; Feroz et al., 2023; Ibarra et al., 2018) The main areas of sustainable development and sustainability 

where digital transformation is causing disruptions include, pollution control, waste management, 

sustainable production and, urban sustainability (Feroz et al., 2021). The convergence among sustainability 

and digital transformation and relevant emerging technologies provides a path toward the creation of new 

business models that are focused on generating and capturing green digital value (Cruzara et al., 2020; Del 

Río Castro et al., 2021; Tajudeen et al., 2021). For instance, the use of data science can enable organizations 

to harness the power of data analytics, machine learning, and computational techniques and advance 

sustainability efforts across various domains (Castro et al., 2023; Pennington et al., 2020). By enabling 

organizations to expedite the process of data collection, processing, and analysis of large volumes of diverse 

data types, data science techniques provide valuable insights into complex environmental challenges, such 

as climate change, biodiversity loss, and resource depletion etc. (Gotsch et al., 2023; Kenett et al., 2018). 

 

The creation of business value while enhancing the sustainability of societies is a desired state that is a 

double victory scenario (profit plus perseveration of ecology) for organizations seeking harmony with the 

natural environment. The digitalization of processes associated with sustainability is about merging of 

digital technologies such as, artificial intelligence, big data and analytics, blockchain, IoT, cloud and mobile 

and, social media analytics (Junge, 2019; Sebastian et al., 2017) into the ways to solve sustainability-related 

https://doi.org/10.48009/1_iis_2024_119
mailto:karim.feroz@mga.edu
mailto:myungjae.knwk@domain.edu


Issues in Information Systems 
Volume 25, Issue 1, pp. 221--234, 2024  

 
 

222 

 

problems (Feroz et al., 2021; Gomez-Trujillo & Gonzalez-Perez, 2021). These digital technologies have a 

fundamental role in enabling organizations to bring changes to their business models and core operations 

in radical ways or to create entire new business models and new ways for operations. Particularly, the 

influence of key digital transformation technologies such as, bigdata and analytics and Internet of Things 

(IoT) has seen tremendous growth since they enable transformations in organizations  (Benjamin & Potts, 

2018; Clarke, 2019), the society (Hilbert, 2020) and even at country levels (Feroz et al., 2023). These 

technologies contribute to the promotion of sustainable business practices, bringing about a range of 

benefits such as, operational efficiency and improving the supply chain processes that facilitates the 

implementation of circular economy (Kurniawan et al., 2022; Xu et al., 2023).  

 

Digital transformation and the relevant technologies such as, data science provide previous unavailable 

solutions for addressing sustainability challenges. In this paper, we use data science tools to map scientific 

literature on sustainability and digital transformation. The goal is to understand the complex interplay 

between sustainability and digital transformation, revealing patterns, trends, and connections that may not 

be immediately apparent from the raw data. Using VOSviewer to identify key themes and concepts that are 

central to discussions on sustainability and digital transformation can inform future research directions, 

guide literature reviews, thus, advancing scientific knowledge in the field. The rest of the article is as 

follows; a theoretical background is followed by the research methodology where we provide details on the 

steps undertaken in science mapping. Next, findings are presented and detailed discussions are provided, 

followed by a conclusion section outlining the implications, limitations, and future work directions.    
 

 

Theoretical Background 

 

Digital transformation, the process through which digital technologies enable fundamental changes in 

organizations, value and supply chain processes, and the society (Feroz et al., 2021) is becoming 

increasingly dominant and bringing transformations in society, organizations (Maffey et al., 2015; Vial, 

2019). Digital transformation has brought has changed operations and value chain management (Ibarra et 

al., 2018; Jain & Ranjan, 2020). In the sustainability domain, digital transformation provides opportunities 

for organization to go green and embrace innovation for sustainable development (Demartini et al., 2019; 

ElMassah & Mohieldin, 2020). 
 

The impact of digital transformation on sustainability  

 

The use of digital transformation-related processes and technologies to engage in sustainable development 

centered activities and foster sustainable industries (El hilali et al., 2020; Kunkel & Matthess, 2020) is 

transforming the sustainability domain through the emergence of new business models that preserves the 

natural ecology while creating value (Feroz et al., 2023). Sustainability takes a holistic approach to growth 

and development and, has three dimensions namely, ecological, social and economic (Morandín-Ahuerma 

et al., 2019; Tanimoto, 2013). DT’s in this domain encompass various aspects of life including, education, 

sustainable production, consumption, gender equality, health, industries, infrastructure, economy, energy 

and, water management. Sustainability stresses long-term growth and generational equity rather than short-

sighted approach to social continuity that is driven solely by business gains. Sustainability has gained 

significant attention in the academia due to its relevance in the global political economy and development 

arena (Ghobakhloo, 2020; Saxena et al., 2021).  

 

The impact of bigdata and IoT on sustainability  

 

Big data and analytics enable business organizations, governments, and other institutions to improve 

sustainability (Soroka et al., 2017). Various studies confirm that big data offers unprecedented ways to 
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improve sustainability and reduce environmental impact (Demartini et al., 2019; ElMassah & Mohieldin, 

2020; Hämäläinen & Inkinen, 2019). For example, a big challenge for the environment is the waste 

generated by humans through industrialization, manufacturing processes and building activities (Moss, 

2013). In this regard, big data provides mechanism to identify and manage environmentally harmful 

materials (Gu et al., 2017; Lu et al., 2021). Thus, the intersection between DTTs and sustainability is 

pushing organizations to reconsider the way business and value generating mechanisms can be leveraged 

for solving sustainability challenges in the public and private spheres. This convergence between 

sustainability and digitalization has implications for sustainable development of societies with the objective 

of creating shared values to enhance and improve the well-being of human life while preserving the natural 

environment (Bai et al., 2020; Muthuraman, 2020; Nieddu et al., 2021).  

 

Similarly, the Internet of Things (IoT) has applications in sustainable business and energy consumption 

(Bressanelli et al., 2018), waste reduction and management (Kang et al., 2020; Wen et al., 2018), sustainable 

smart manufacturing (Liu et al., 2020) and, sustainable cities (Martin et al., 2019). It has how pollution is 

controlled, how energy is preserved and, how traditional industries are transformed into smart ones (Kumar 

et al., 2019). In a study (Kang et al., 2020), a smart system based on IoT technology was designed to 

improve household electronic waste in Malaysia. IoT also promotes zero waste manufacturing which can 

support the countries to transition to a circular economy (Kerdlap et al., 2019). Similarly, the applications 

of IoT are well-practiced in food waste management (Logan et al., 2019). IoT can be utilized to develop 

behavioral studies mechanisms in how citizens dispose of waste, providing decision-makers with useful 

insights to allocate resources for waste-collection operations (Jiang et al., 2020). The applications of IoT in 

studying, managing and monitoring air pollution are also being explored by researchers (Idrees & Zheng, 

2020; Kanabkaew et al., 2019). Novel digital technologies like IoT have created new trends in smart waste 

collection and management (Shukla & Shukla, 2017), and hence, new companies are emerging in this sector 

(Kerdlap et al., 2019).  

 

 

Methodology 
 

In this article, we use data science tools to visualize our findings in the selected cases. We employ social 

network analysis (SNA) technique to establish a visual map of sustainability-digitalization convergence in 

the selected countries through VOSviewer.  

 

Data science approach  

 

We used guidelines from the literature (Donthu et al., 2021; Haythornthwaite, 1996; Yousefi Nooraie et al., 

2020) on conducting science mapping analysis. We retrieved a total of 14,590 records from WoS and ran 

them through VOSviewer (McAllister et al., 2021; van Eck & Waltman, 2010) to construct keyword 

network visualization. VOSviewer is a powerful tool for analyzing large sets of scientific literature and 

uncovering patterns and relationships within textual data. Its ability to visualize keyword co-occurrences, 

create network maps, and conduct quantitative analysis makes it particularly well-suited for studying 

complex topics such as digital transformation and sustainability. By leveraging VOSviewer, researchers 

can identify key concepts, track emerging trends, and explore the interconnectedness between digital 

technologies and sustainability principles. Its cross-disciplinary capabilities also facilitate the integration 

of literature from diverse fields, fostering interdisciplinary insights and advancing research in these critical 

areas. VOSviewer (van Eck & Waltman, 2010) is a very useful tool for mapping connections among various 

concepts through keywords. The keyword co-occurrence networks are formed when the keywords (or 

nodes) appearing in the sampled articles co-appear forming a relationship (or link).  
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Table 1: Key words for Science Mapping 

No. Technology/Concept  Keywords used Records analyzed 

1 Bigdata and Sustainability  “Sustainability” AND “Bigdata” 

“Sustainable development” AND “Bigdata” 

“Sustainable” AND “big data” 

“Finland” AND “Sustainable” 

4,990 

2 IoT and Sustainability  “Internet of Things” AND “Sustainability” 

“IoT” AND “Sustainability” 

“IoT” AND “Sustainable” 

4,100 

3 Digital Transformation and 

Sustainability  

 “Digital transformation” AND “Sustainability” 

“Innovation” AND “Sustainable” 

5,500 

 

 

Results and Discussions 

The results from VOSviewer analysis clearly illustrates a strong connection between digital transformation 

and related technologies to sustainability. The two different sets of data run with different minimum 

threshold for keywords provided almost similar results showing sustainability and digital transformation, 

digitalization, and innovation (Figures 1 and 2).  

 
Figure 1: Sustainability and Digitalization Keyword Co-occurrence 
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Results from the two datasets indicate a total strength length of 41,530 for the key words of digital 

transformation, digitalization, innovation, and sustainability with sustainability’s occurrences more than 

1,075 times and over the total strength length of more than three thousand (which is very strong in the given 

datasets). Key terms pertaining to digital transformation includes, artificial intelligence, big data, social 

media, internet of things, smart cities, twitter, cloud computing, data mining, blockchain, digitalization and, 

digital innovation. Keywords pertaining to sustainability and green business emerging from the occurrence 

network include, air pollution, circular economy, industry 4.0, business models, entrepreneurship, emerging 

economies, social sustainability, impact, recycling and, energy etc.  

There are clear links among these keywords indicating a strong relationship among them and their emerging 

roles in influencing one another in various organizational aspects and business practices. Other keywords 

with links to sustainability and digital transformation are performance, growth, and renewable energy. The 

links among these phenomena indicates that as organizations embrace digital technologies to enhance 

efficiency, optimize resource utilization, and drive innovation, they simultaneously advance sustainability 

objectives by reducing environmental impact, promoting renewable energy integration, and fostering 

resilience. The convergence of sustainability and digital transformation not only accelerates economic 

growth and competitive advantage but also facilitates the transition towards a low-carbon economy by 

unlocking new opportunities for renewable energy deployment, smart grid management, and sustainable 

business models. This synergy between sustainability and digital transformation underscores their 

interdependent nature, highlighting the transformative potential of leveraging digital technologies to 

achieve environmental, social, and economic sustainability goals.  

 
Figure 2: Sustainability, Digital transformation and, Innovation Keyword Co-occurrence 



Issues in Information Systems 
Volume 25, Issue 1, pp. 221--234, 2024  

 
 

226 

 

Once the convergence between sustainability and digital transformation was measured through science 

mapping, we did further analysis and mapped sustainability in relation to bigdata. The datasets were run 

through VOSviewer and a total of 5 clusters emerged with total length strength of 20,383. The bigdata 

(Cluster 1 – blue) showed a total link strength of 3,563 and 850 occurrences while the sustainability 

(Cluster 4 – purple) showed a total link strength of 2,135 and 434 occurrences (see Figure 3).   

 

 

 
 

Figure 3: Keyword co-occurrence of Bigdata and Sustainability 

 

 

 

Science Mapping Results for IoT and Sustainability  

 
The mapping of IoT in relation to sustainability yielded almost similar results with a total of six clusters 

showing total length strength of 6,617. The IoT cluster (cluster 4 - yellow) showed a total length strength 

of 841 and occurrences of 247 whereas, the sustainability cluster (cluster 2 – green) showed a length 

strength of 741 and 202 occurrences (see Figure 4).   
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Figure 4. Keyword co-occurrence of IoT and Sustainability 

 

While the results from the keyword co-occurrences network analysis provide a map of the convergence, 

there are macro-level and micro-level factors that are propelling sustainability and digitalization to form a 

union. These factors encompass the global digital race, initiatives like the new digital green deal, the 

promotion of circular economy principles, resource availability, emergence of innovative digital solutions 

for sustainability, sustainability-focused value propositions, development of digital ecosystems, novel 

values, sustainable innovation, and the expansion of global digital platforms. This convergence is poised to 

drive sustainable digital transformations within organizations. Leadership, strategic alignment, agile digital 

infrastructure, acquisition of new digital skills, suitable capabilities, and fostering public-private 

partnerships are pivotal in facilitating the successful transition of this convergence into comprehensive 

sustainable digital transformations within organizations.  

 

In the age of digitalization, business organizations and countries are equally responding to the enormous 

shockwaves of industry 4.0 through national strategies (Ibarra et al., 2018; Weking et al., 2020; Yang & 

Gu, 2021). Organizations have realized the value they can create and capture by utilizing digital 

technologies. The new trends in value generation mechanisms enabled by digital technologies have 

contributed greatly to new dynamics in business and industrial processes. This phenomenon evident by how 

they are enabling transformations in waste management, pollution control, sustainable production, and 
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urban sustainability (Feroz et al., 2021) and are being capitalized on to drive sustainability-based business 

models (Goralski & Tan, 2020; Pardini et al., 2020; Sinkovics et al., 2021; Utomo et al., 2018). Since more 

and more organizations are shifting to sustainability-based business models (Lembcke et al., 2021; Paiola 

et al., 2021), digital technologies are being utilized to solve environment-related problems, such as, climate 

change, sustainability and ecological threats (Balogun et al., 2020), and enable green business innovation 

(Bressanelli et al., 2018).  

 

As we saw in the burst analysis study (Table 5), there is a consistent prominence of keywords in the 

literature pertaining to DTTs and sustainability in recent years underscoring the ongoing and concerted 

scholarly pursuit within this domain. This sustained prevalence is indicative of a systematic effort among 

researchers to delve into the intricate intersections between DTTs and sustainability, shedding light on their 

profound implications for technological advancements and environmental responsibility. Scholars have 

actively undertaken investigations into how DTTs exert influence on and interact with sustainable 

development, rigorously analyzing their impact on environmentally conscious practices. The continually 

expanding corpus of scholarly literature and the discernible evolution of associated keywords affirm the 

enduring significance and scholarly commitment to comprehensively unravel the nuanced relationship 

between DTTs and sustainability. 

 

 

Conclusion  
 

In this study, we utilized data science mapping techniques to analyze the existing literature on digital 

transformation and relevant technologies such as, big data, and IoT within the context of sustainability. Our 

findings highlight a robust connection among these phenomena, suggesting a convergence with significant 

potential to benefit organizations while simultaneously promoting environmental preservation and 

sustainability. By comprehensively understanding the impact of various ICT technologies on sustainability, 

organizations can position themselves as early adopters in green IT, driving positive change. Specifically, 

our study equips organizations with insights to embrace Green IT practices and effectively leverage key 

digital transformation technologies to create value, capture opportunities, and enhance sustainability. These 

findings underscore the importance of strategic integration of ICT technologies in organizational 

sustainability initiatives and pave the way for a more sustainable future in the digital era. 

 

This study underscores the critical role of Big Data and IoT in advancing sustainability and sustainable 

development initiatives. By demonstrating significant correlations between sustainability and these 

technologies through the keyword co-occurrence analysis, this study provides a theoretical foundation for 

future studies. Researchers can build on these insights to explore innovative applications of data science 

tools in sustainability, potentially uncovering new pathways for enhancing green business practices and 

sustainable development. Furthermore, the use of VOSviewer and similar tools in science mapping can 

guide scholars in identifying emerging trends and gaps in the literature, fostering a deeper understanding 

of the intersection between digital transformation and sustainability. This study aims to further 

interdisciplinary research, encouraging scientists to integrate advanced digital technologies into their 

sustainability strategies and contribute to the global sustainability agenda. 

 

Despite the good aspects of this study, there are some limitations. First, we only used one tool i.e. 

VOSviewer to map literature. This might not be enough to provide a full picture of the existing literature 

on digital transformation and sustainability. Second, we only mapped sustainability in relation to two digital 

transformation technologies i.e. bigdata and IoT. There are several other innovative digital technologies 

like AI, blockchain, cloud and mobile technologies that cause digital transformation in organization and 

have profound impact on sustainability. Future studies can employ other tools along with VOSviewer to 
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get a full picture of the convergence. Furthermore, other relevant technologies like AI, mobiles 

technologies, blockchain and cloud computing also have impact on sustainability and future studies can 

dive into them.  
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