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Abstract: Digital technologies of Industry 4.0 (14.0) are key drivers of sustainable development. However, addressing the
impact of 14.0 on Sustainable Development Goals (SDGs) requires overcoming the challenge of lacking suitable assessment
tools. Despite sustainability reporting serves to assess how companies face sustainability challenges, communicate efforts,
and promote a sustainable corporate culture, a critical need arises for a comprehensive tool that clarifies the impact of 14.0
technologies on the economic, environmental, and social dimensions of sustainability. This paper proposes a conceptual
framework that builds on existing literature regarding how 14.0 technologies contribute to SDGs and leverages the recognized
linking between SDGs and Global Reporting Initiative (GRI) Standards to improve the reporting of SDG progress. Thus, the
proposed framework identifies the GRI-based Key Performance Indicators necessary for a thorough understanding of how
innovation stemming from 14.0, significantly impacts SDGs. Through a content analysis of sustainability reports of innovative
companies in the electronic field, the study shows how the proposed framework can be applied in practice. Focusing on
Artificial Intelligence (Al), the application case allows a comprehensive understanding of the transformative potential of Al
solutions towards sustainable development.

Keywords: Industry 4.0, Artificial Intelligence, GRI Sustainability Reporting; Sustainable Development Goals (SDGs); Content
Analysis.

1. Introduction

The United Nations 2030 Agenda for Sustainable Development is an action plan based on 17 interconnected
goals that cover the three dimensions of sustainable development: economic growth, social inclusion and
environmental protection (Giannetti et al., 2020). The 2030 Agenda aims to be transformative and universal
making the private sector a key player for the Agenda implementation (Rashed & Shah, 2021). Indeed, is widely
recognized that the company’s technological innovation is essential for sizing business opportunities and
addressing contemporary global challenges (Silvestre & Tir¢a, 2019; Brogi & Menichini, 2024). Prior studies
highlight that Industry 4.0 (l14.0)-based innovations in companies have a direct impact on Sustainable
Development Goals (SDGs) progress (Ghobakhloo, 2020) whose impact is mainly positive (Varriale et al, 2024;
Mabkhot et al., 2021). Additionally, several studies suggest that the adoption of 14.0 Digital Technologies (DTs)
can significantly contribute to the Triple Bottom Line (TBL) sustainability by enhancing economic factors and
addressing environmental and social challenges (Khan et al., 2023; Bonilla et al., 2018). However, the need to
deepen the understanding of the role of 14.0 DTs in achieving the SDGs emerges (Alhammadi et al., 2024).
Implementing innovation to move towards sustainability requires companies to face different challenges among
them, a quantitative approach for measuring and reporting SDG impact appears to be an escalating challenge
that requires specific tools and methods to be faced; especially a call emerges for a simple tool that companies
can easily adopt, such as a set of KPI linked to SDGs (Mansell et al., 2020). According to Varriale et al. (2024)
tools and approaches for quantifying the sustainability performance that innovation allows to achieve, both
from economic, environmental, and social perspectives are necessary to verify and monitor the progress in
implementing the 2030 Agenda at company levels. Considering the informative value of sustainability reporting,
which allows explaining how a company’s strategies, practices and performance are achieved in line with SDGs
(Bronzetti et al., 2023; Costa et al., 2022; Morioka et al., 2016), this paper proposes a sustainability reporting-
based framework to quantify the impacts of 14.0 DTs on the SDG progress which are directly linked to enhanced
company’s economic, environmental, and social performance. Current research on the relationship between
14.0 DTs and sustainability remain largely theoretical, lacking both rigour and comprehensiveness. Prior
frameworks exist in the literature, such as the one by Narula et al. (2021), which proposes a conceptual
framework for integrating 14.0 technologies with the GRI sustainability reporting framework. In addition, the
conceptual framework by Varriale et al. (2024) aims to clarify the relationships among DTs, business functions,
processes, and SDGs in production systems. This study, conversely, aims to provide a comprehensive framework
that systematically connects 14.0 DTs to SDG progress through the Global Reporting Initiative (GRI) Disclosures,
covering all three dimensions of sustainability performance—economic, environmental, and social. To this end,
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the proposed DTs - SDGs Progress framework considers the GRI key performance indicators, i.e. the GRI
Disclosures. The GRI guidelines help firms measure their sustainability performance and the impacts of their
activities on the SDGs in corporate sustainability reports, by providing a widely used common global language
(Zadorozhnyy et al., 2023; KPMG, 2017). In addition, given the interconnections among innovation, managerial
practices, policy, strategy, governance and stakeholder relationships (Li et al., 2022; Sun et al., 2022; Morioka et
al., 2016) the proposed framework makes explicit the connection between a company’s contributions to the
SDGs and the strategic, governance, and stakeholder engagement areas defined by GRI Standards, which are
involved in the innovation process. Starting from evidence in the literature on how 14.0 DTs impacted SDGs (Bai
etal., 2023; Beier et al., 2021; Mabkhot et al., 2021; Olah et al., 2020; Bonilla et al., 2018), and the GRI Guideline
that links SDGs with informative economic, social and environmental GRI Disclosures (GRI, 2022a), the proposed
DTs - SDGs Progress framework has been developed to connects 14.0 DTs to the SDGs, and thus identify those
GRI Disclosures that better allow companies to measure and monitor economic, social, and environmental
performances as well as monitor the managerial areas (activities and workers, governance, strategy, policies and
practices, and stakeholder engagement), influenced by the adopted 14.0 innovations. This research is primarily
grounded in the TBL theory, which provides a comprehensive framework for evaluating the economic,
environmental, and social dimensions of sustainability (Braccini & Margherita, 2018). This theory is particularly
relevant as it aligns closely with the multifaceted SDGs (Khan et al., 2023). Additionally, this study draws on
legitimacy and stakeholder theory, dealing with the importance of aligning corporate actions with stakeholder
expectations towards sustainable development (Michelon & Parbonetti, 2012). By combining TBL and
stakeholder theories, the proposed framework offers a robust analytical lens to explore how 14.0 DTs can be
integrated into innovative business practices and innovation strategies intended to achieve sustainability goals,
as it makes explicit the link between the technologies and SDG progress, while also enhancing transparency and
accountability through sustainability reporting, particularly via the GRI standards. Among the existing 14.0 DTs,
the validation stage of the proposed framework focuses on Artificial Intelligence (Al) that emerges as largely
related to SDG (Peng, 2023; Chutcheva et al., 2022; Isabelle et al., 2022; Saetra, 2021; Vinuesa et al., 2020;
Ghallab, 2019). The validation procedure follows a systematic multi-step content analysis process (Hsieh &
Shannon, 2005) applied to a set of GRI sustainability reports of the Boston Consulting Group’s 2023 Most
Innovative Companies operating in the electronics sector.

The remainder of the paper is structured as follows. In Section 2 the methodology is presented as the research
flow of the study. The DTs - SDGs Progress framework is provided in Section 3. An illustrative application with Al
reporting by innovative companies is conducted in Section 4 to validate the framework. Finally, the managerial
implications are discussed, and the conclusions together with future developments.

2. Methodology

The research methodology encompasses three phases and five stages (Table 1). The phases are (i) exploratory;
(ii) framework conceptualization; and (iii) validation. Aligned with these phases, the stages refer to the literature
gap identification and the research problem definition (first phase); the literature review and the development
of the DTs - SDGs Progress framework (second phase); data selection and method (third phase). Table 1 shows
the research flow used to conduct the research.

Table 1: The research flow of the study.

Literature Gap ldentification: State of scientific research and identification of research gaps and
unsolved problems concerning measurement and analysis of DTs impacts on SDGs
Exploratory
Phase Research problem Definition: Develop a conceptual framework that explains the impact of 14.0 DTs on
the SDGs progress directly linked to an enhanced company’s economic, environmental, and social
performance
Conceptual Literature Review: Conduct a comprehensive review of existing literature to identify how 14.0 DTs
Framework impact SDGs. Focus on key DTs such as Al, Big Data, blockchain, Internet of Things (loT), and Additive
Phase Manufacturing (AM)
342
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Development of the DTs - SDGs Progress framework: Selecting Industry 4.0 DTs with a recognized
impact on SDGS and linking DTs-impacted SDGs with informative GRI Disclosures, according to the GRI
guidelines (GRI, 2022a). The GRI disclosures allow for the differentiation of the impact of DTs on TBL in
terms of sustainability performance (economic, environmental, and social) or managerial areas
influenced by the adopted 14.0 innovations

Data selection and method

1. 14.0 DT and Industry Selection

1.1 Identification of Al keywords from literature to perform quantitative content analysis

1.2 Among the Boston Consulting Group's 2023 ranking of the most innovative companies, select those
operating in the electronics sector

2. Sustainability report selection

Collection of sustainability reports based on the selection criterion: compliance with GRI Standards

3. Quantitative content analysis

Identification of sentences that mention Al and cross-referencing theme with the GRI Disclosures listed
in the GRI Index section of the sustainability reports

4. Qualitative content analysis

Analysis and interpretation of information involving three experts that independently analysed the Al-
related sentences to determine whether Al solutions relate to the sustainability performance or
managerial areas (activities and workers, governance, strategy, policies and practices, and stakeholder
engagement) explained by the GRI Disclosures

Validation
Phase

3. DTs-SDGs Progress Framework

The proposed DTs - SDGs Progress framework (Table 2) shows the main studies on how a single 14.0 DT or
multiple 14.0 DTs contribute to SDGs (Varriale et al., 2024; Bai et al., 2023; Mabkhot et al., 2021). Then, the GRI-
based key performance indicators that allow for capturing the impacts of companies’ activities and operations
on SDGs are provided, taking into consideration the GRI Guideline (GRI, 2022a). These indicators - the so-called
GRI Disclosures, are categorized into different dimensions of sustainability performance (i.e. economic, social,
and environmental), and managerial practice (i.e. activities and workers, governance, strategy, policies and
practices, and stakeholder engagement) which clarify how 14.0 influences management areas and explicitly
contributes to SDG progress (GRI, 2022b; Fonseca et al., 2014). As emerges from the literature, 14.0 DTs impact
all the SDGs (Table 2). The proposed framework highlights the dimensions of sustainability performance and
managerial areas directly linked to each SDG (GRI, 2022a). For instance, achieving gender equality (SDG5) relates
to the economic and social company’s performance, as well as to the company’s governance. Therefore, the
potential 14.0 contribution to SDG5 can be explained through those economic GRI Disclosures (202-1, 203-1) or
social (401-1, 401-1-a, 401-2, 401-3, 404-3-a, 405-1, 405-2-a, 406-1, 408-1-a, 409-1-a, 414-1-a, 414-2) or
Governance (2-9-c, 2-10).

4. Validation Through Al Reporting by Innovative Companies

The proposed DTs - SDGs progress framework is validated through a content analysis of the selected reports, to
quantify and analyse the presence, meanings, and relationships of words, themes, or concepts related to Al. As
emerges from the literature (Table 2) Al has a relevant impact on SDG achievement while improving a company’s
performance and practice is a suitable technology for validation purposes. Content analysis is a research method
used to systematically and objectively analyse the content of various forms of data to extract meaningful
insights, patterns, and relationships (Gao et al., 2021). Qualitative-quantitative content analysis combines
qualitative and quantitative approaches to analyse data. By integrating both qualitative and quantitative
elements, researchers gain a deeper understanding of the data under study (Hsieh & Shannon, 2005). The
present study employs a qualitative-quantitative-combined content analysis to uncover evidence of the impact
of companies’ adoption of Al on the company’s contribution to SDGs as conceived in the proposed DTs - SDGs
progress framework (Table 2).
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Conceptual framework

Table 2
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The validation procedure follows a systematic multi-step process of content analysis applied to a set of GRI
sustainability reports. The recent sustainability reports compliant with GRI Standards of companies operating in
the electronics sector ranked in the BCG’s 2023 Most Innovative Companies (Manly et al., 2023) were
considered. The BCG ranking was selected on the assumption that highly innovative companies should have
thoroughly and extensively implemented the innovations introduced by 14.0 (Piccarozzi et al., 2023).
Consequently, they should also be capable of critically assessing their contribution to environmental, economic,
and social sustainability goals, making the selected set of companies suitable for the DTs - SDGs Progress
framework validation purpose. Furthermore, the electronics sector was chosen due to its reputation as a high-
velocity environment, where demand, competition, and technology are constantly and rapidly evolving (Sanchez
et al., 2011). Initially, a quantitative content analysis was conducted, searching for Al-related keywords based
on the terms proposed by Li et al. (2023), and herein reported in Table 3. Nevertheless, the keywords of further
14.0 DTs under analysis can be taken into account, for example, those present in the literature (Varriale et al.,
2024). This search was performed within the sustainability reports of the four companies in our sample: Apple
(2022), Samsung (2022), Xiaomi (2022), and Sony (2022). The goal was to identify sentences mentioning Al and
to cross-reference these with the GRI Disclosures listed in the GRI Index section of the sustainability reports,
according to the proposed DTs - SDGs Progress framework (Table 2). Following this, a qualitative content analysis
was carried out by a research team of three coders. An example of Al sentence aligned with GRI Disclosures and
the corresponding SDGs is shown in Table 4 in order to clarify the coding process. Indeed, Table 5 synthesizes
the output of the coding process, with the first and second columns showing the connections of Al technologies
with the specific GRI Disclosure in the company's sustainability report. Moreover, Table 5 illustrates the
application of the proposed framework, where the bullets represent the connection among GRI Disclosures and
SDGs. The bullets’ colours show the sustainability performance (i.e. economic in purple, environmental in green
and social in orange) or management practices (black) impacted by the adoption of Al technology.

Table 3: Al-Related Keywords Used in the Search for Sustainability Reports.

Reference | Al-keywords

Artificial intelligence (Al), business intelligence, computer vision, investment decision assistance systems,
intelligent robots, expert system, machine learning, semantic search, biometrics, face recognition, Identity
verification, unmanned driving, autonomous driving, electronic design automation, natural language
processing (NLP), customer relationship management, manufacturing resource management system,
enterprise resource management, production information management System, Digital Control, Office
Li et al, | Automation, Product Lifecycle Management, Robotic Process Automation, Enterprise Resource
2023 Management Software System, Financial System, Financial Management System, Kingdee, UFIDA,
intelligent, intelligent office, intelligent technology, intelligent identification, intelligent manufacturing,
intelligent terminal, robot, automatic control, intelligent equipment, intelligent workshop, intelligent
factory, intelligent decision making, flexibility, integration, numerical control industrialization, fine
management, industrial intelligence, intelligent system, intelligent operation and maintenance, intelligent
warehousing.

Before starting, a comprehensive understanding of the GRI Disclosures, which compose GRI Standards, is
essential for the effective application of the DTs — SDGs Progress framework. The GRI Standards are freely
accessible at the following link, https://www.globalreporting.org/standards/.

Each coder independently analysed the Al-related sentences to determine whether they conveyed that Al
contributed to the GRI Disclosures. Each coder reviewed and verified the documents initially analysed by their
peers to ensure accuracy and consistency throughout the process (Curté-Pages et al., 2021). Discrepancies
among coders were discussed and resolved to uphold reliability and Krippendorff’'s Alpha was used to measure
Inter Coder Reliability (Krippendorff, 2018). The resulting high alpha value indicates strong agreement among
the coders, thereby confirming the robustness and reliability of the analysis. Nonetheless, in order to allow an
unambiguous categorization of the Al sentences (i.e., the sentences in the report in which a keyword among
those listed in Table 3 appears) in terms of assignment of a GRI Disclosure, it was necessary to proceed with a
comparison between the coders which led to a univocal assignment.
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Table 4: Example of Al sentences aligned with GRI Disclosures and their corresponding SDGs.

GRI Disclosure — Al sentence GRI disclosure | Impacted SDGs

“Samsung Innovation Campus operates a range of curricula, from programming to Al, | 203-2 13,8
in different countries. In cooperation with the local ministry of education, schools, | Significant
and NGOs, we work to adapt the program to the local educational environment and | indirect
conditions. The program contributes to nurturing workplace capabilities in youth by | economic
offering theoretical and hands-on IT training for programming, Al, 10T, and big data. | impacts (GRI,
[...] Atotal of 39,182 students in 28 countries received technological training in 2021. | 2022a)

In Turkey, in particular, 86% of Samsung Innovation Campus graduates succeeded in
being recruited, and some started their own businesses.” Samsung 2022 SR, p. 43

Table 5: Coding process.

Al Sentence | GRI Disclosure Sustainable Development Goals (SDGs) Impact

1 2 3 4 5 ] 7 ] -] 10 11 12 13 14 15 16 17

Apple SR | 404-2 Programs for
2022, p.27 upgrading employes

skills and transition e
assistance programs

Apple SR | 403-7 Prevention and

2022, mitigation af

pp.51,52, 54 occupational  health ®
and safety impacts
directly linked by
business relationships

Apple SR | 2011 Direct

2022, p.68 ECoMoMmic value

. oo

generated and
distributed

Apple SR | 203-2 Significant

2022, p.68 indirect economic | @ ® L ]
impacts

Samsung SR | 3034 Reduction of
2022, p.27 e ® . BN

energy consumption

Samsung SR | 302-5 Reductions in

2022, p.29 energy requirements
of products and & ® ¢ o
sernvices

Samsung SR | 203-1 Infrastructure

2022, pp42- | investments and 9 & L ]

43 services supported

Samsung SR | 203-2 Significant

2022, pp4d2, | indirect economic | @ ® L]

43 impacts

Samsung SR | 404-2 Programs for

2022, pp.73 upgrading employee ®
skills and transition
assistance programs

Xiaomi SR | 302-5 Reductions in

2022, p.113 Energy requirsments
of products and & ® ¢ o
Services

Xigomi SR | 201-2 Financial

2022, p117 implications and
other risks and L ]
opportunities due to
climate change

Xigomi SR | 203-2 Significant

2022, pp. 121, | indirect economic | @ ® L]

148 impacts

8
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Xiaomi SR

2022, p. 128, | =23 ente Policy
137 commitmen
Xiaomi SR | 404-2 Programs for
2022, p. 145 upgrading employee
skills and transition
assistance programs
Xiaomi SR | 203-1 Infrastructure
2022, p. 148 investments and (] (]
services supported
Xiaomi SR | 403-7 Prevention and
2022, p. 148 mitigation of
occupational  health
and safety impacts
directly linked by
business relationships
Sony SR 2022, | 3024 Reduction of ole
Pp-34,47,98 ENErgy consumption
Sony SR 2022, | 3051 Direct GHG °
PRATA8 emissions
Sony SR 2022, | 3559 Energy indirect °
PRAT A8 GHG emissions
Sony SR 2022, | 3053 Other indirect °
PRATA8 GHG emissions
Sony SR 2022, | 3054 GHG emissions
Pp-47,48 intensity
Sony SR 2022, | 3055 Reduction of
PRATA8 GHG emissions
Sony 3R 2022, | 202-1 Ratios of
p.B7 standard entry level
wage by gender | @ ® o

compared to  local
minimum wage

Sony 3R 2022,
pp.67-71-72-
73

405-1 Diversity of
governance  bodies
and employees

Sony SR 2022,
p.71-72-73

404-1 Average hours
of training per year
per employee

Sony SR 2022,
p.71-72-73

404-3 Percentage of
employees receiving
regular performance
and career
development reviews

Sony SR 2022,
p.BE-B9

406-1 Incidents of
discrimination  and
corrective actions
taken

5. Managerial Implications

The proposed DTs - SDGs Progress framework allows comparisons among companies and their contribution to
SDGs. Results are reported in Table 6, showing that Al solutions by innovative companies in the electronics sector
influence all the SDGs except for SDGs 2, 6 and 17. In line with the previous literature (Table 2), Al solutions in
the electronics sector contribute to SDG 1, SDG 3 and SDG 8 for all the analysed companies. Some SDGs (4, 10,
14, 15, 16) are relevant only for Sony while SDG 16 is only for Xiaomi. It is also possible to observe that Apple
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has a more focused contribution to some SDGs while Sony explains a more widespread contribution, followed
by Xiaomi and Samsung. It emerges that the more innovative the company is, the more the contribution to the
SDGs is focused on some SDGs.

Table 6: Al contribution to the SDGs for each company.

Positioning in the|Company Impacted SDGs

BCG ranking 1|23 |a|s5|66|7|8|9 |1 |11|12|13|14]|15|16]17
1 Apple . . . | .

7 Samsung . . o | . . o | e

29 Xiaomi . . . . . . . . . .

31 Sony . s | o | @ o | e . s | o | o | @

In addition, the framework allows comparison among the coverage of the Al reporting practices. Table 7 shows,
for each company, the number of Al keywords in the sustainability reports, the number of Al sentences
containing Al keywords and, finally, how many Al sentences were considered relevant to inform about SDG
contribution according to the proposed content process (Table 1). The measure of Al centrality, determined by
the ratio between the number of useful Al sentences after applying the coding process (i.e., Al sentences that
relate to SDGs) and the total number of Al sentences, indicates that both the most innovative company (Apple)
and the least innovative (Sony) report on the adoption of Al more adherent to the GRI disclosures (around 31%
and 36.7%). The other companies show a lower level of Al centrality and the same level of reporting adherence
(16 and 21%).

Table 7: Comparative analysis of Al reporting.

Company Apple Samsung Xiaomi Sony
Positioning in the BCG ranking 1 7 29 31

# Al keywords 5 7 9 8

# Al sentences 13 31 33 30

# Al sentences that relate to SDGs 4 5 7 11

Additional comparisons can be considered in terms of dimensions of sustainability performance that drive Al
solutions towards SDG achievement. The impact of Al on the sustainability performances of the overall set of
companies shows a balanced contribution in the three dimensions (Figure 1): economic 30.8%, environmental
34.6%, and social 34.6%.

Economic
Social

__ Environmental

Figure 1: Impact of Al on sustainability performances in the electronics sector, overall set of companies.

However, the most innovative company does not present environmental reporting of the adopted Al solutions
(Table 8). The Al contribution to the relevant SDGs (4 SDGs in the case of Apple) is reported in terms of
economic and social performance through 4 GRI Disclosures (201-1, 203-2, 402-4, 403-7, see Table 5). The
other companies report on all the dimensions of sustainability performance although with different
percentages of presence. The relevance of the social dimensions is indirectly linked to the innovativeness of
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the company: Sony presents the highest level of social reporting (36%). On the other hand, it emerges that
only in the case of one company (Xiaomi), Al contribution to SDG is explained in terms of managerial practice
(strategy, policies, and practices) by means of the GRI Disclosure “2-23 Policy commitments” (see Table 5).

Table 8: Al contribution to the sustainability performance of each company.

Positioning in the [Company |Total Sustainability Performance |Total impacted |Al impact on sustainability

BCG ranking kERI Disclosures related to Al SDGs performance

1 Apple 4 4 Economic (50%), Social (50%)

7 Samsung |5 9 Economic (40%), Environmental (40%),
Social (20%)

29 Xiaomi 6 10 Economic (50%), Environmental (17%),
Social (33%)

31 Sony 11 11 Economic (9%), Environmental (55%),
Social (36%)

6. Conclusions

This study contributes to the existing body of knowledge by providing new TBL-based analytical perspectives on
the impacts of 14.0 DTs on SDGs through a framework that leverages the recognized linkage between SDGs and
GRI Standards. While several studies, such as Varriale et al. (2024) and Mabkhot et al. (2021), explore the impact
of 14.0 DTs on SDGs, and Narula et al. (2021) show how 14.0 DTs influence GRI Standards adoption, the present
study shifts attention to managerial practices. By adopting the GRI Standard Disclosures, the proposed DTs -
SDGs Progress framework enables the quantification of sustainability performance across TBL dimensions, as
well as the influence of 14.0 innovations on managerial areas. Additionally, the focus on Al in the electronics
sector offers new insights into how companies in the field contribute to SDGs through Al-based innovations. The
framework allows companies to evaluate and track the impact of adopted Industry 4.0 solutions towards SDGs
while explaining sustainability performance achieved and how the innovative Al solution relates to managerial
areas (activities and workers, governance, strategy, policies and practices, and stakeholder engagement).
Through a multi-step content analysis of sustainability reports by BCG’s 2023 Most Innovative Companies
operating in the electronics sector, the study shows the practical application of the DTs - SDGs progress
framework. The framework allows comparisons among the company’s contributions to SDGs. By focusing on All,
the application case reveals that Al solutions mainly influence SDG 1 (No Poverty), SDG 3 (Good Health and Well-
being) and SDG 8 (Decent Work and Economic Growth) but also contributions emerge for SDG 4 (Quality
Education), SDG 5 (Gender Equality), SDG 7 (Affordable and Clean Energy), SDG 9 (Industry, Innovation, and
Infrastructure), SDG 10 (Reduced Inequality), SDG 11 (Sustainable Cities and Communities), SDG 12 (Responsible
Consumption and Production), SDG 13 (Climate Action), SDG 14 (Life Below Water), SDG 15 (Life on Land), SDG
16 (Peace, Justice and Strong Institutions). The impact of Al on the sustainability performances of the overall set
of companies shows a balanced contribution in the three dimensions (economic 30.8%, environmental 34.6%
and social 34.6%) although some differences among the selected companies emerge. The company’s
innovativeness does not imply environmental reporting of the adopted Al solutions while the relevance of the
social dimensions is indirectly linked to the innovativeness of the company. The coverage of the Al reporting
practices also shows that the Al centrality in reports is not directly linked to the company’s innovativeness. By
leveraging the GRI Standards, the proposed framework is useful to improve the reliability and transparency of
the company’s reported information (Watts, 2014). The framework allows comparability among companies and
facilitates communication with stakeholders (Adams, 2022). Communicating how digital innovation contributes
to SDG progress allows companies to improve their reputation and build stronger relationships with
stakeholders who prioritize sustainability issues, such as investors or customers (Hamidi et al., 2023; Menichini
& Salierno, 2023). Managers can use the proposed framework to obtain clearer and consistent information on
the company’s sustainability efforts, making it easier for stakeholders to evaluate and compare the company’s
practices and performance. Indeed, transparency about the company’s impacts on sustainable development is
crucial to maintaining the social license to operate and achieve long-term business success (Bandoi et al., 2021;
Calabrese et al., 2020). Although the proposed framework is designed to be applicable to companies of any size
and sector, as it is based on the GRI Standards (Halkos & Nomikos, 2021), the application in this study is
specifically focused on the electronics sector and Al technologies. Another limitation of this study consists of the
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framework based on contributions from the existing scientific literature, which means not all potential
applications and case studies may have been captured, as some opportunities related to achieving the SDGs
might not yet have been explored by researchers. Furthermore, the study concentrates exclusively on the
positive impacts of digital technologies, potentially leading to a partial view and introducing bias into the
research. Future research should broaden the scope of the analysis to include a broader range of sectors and a
more diverse set of 14.0 DTs. This will provide a more comprehensive understanding of how 14.0 enables the
private sector to contribute to sustainable development. Additionally, longitudinal studies analyzing trends over
multiple years, including subsequent reports of the most innovative companies ranked in future BCG Most
Innovative Companies reports, will be essential. Moreover, future analysis could consider how specific
technologies from different sectors contribute to the achievement of specific SDGs in those sectors. This
extended analysis will validate the framework in various contexts, improving its robustness by considering
sector-specific practices and technological advances. In this way, the framework will remain adaptable and
relevant, addressing both its strengths and potential limitations. This approach will ensure a comprehensive
understanding of the interaction between 14.0 technologies and sustainability in different sectors, contributing
to the broader goal of sustainable development.
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