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ABSTRACT

This article presents literature across four linked domains - Agile practices, Al adoption, Digital Transformation, and En-
vironmental Sustainability Performance - alongside the moderating role of Digital Leadership. The nexus of digital innovation and
environmental responsibility is one of the most strategic issues facing organizations in the 21st century. Pressured by mounting pres-
sures related to climate change, resource exhaustion, and increasing regulations, global organizations are shifting from merely ’symbolic
sustainability commitments’ to tangible and operational green performance [1,2]. However, there has always been and will continue to
be a notorious and consistent ”intent-practice” gap: the gap between green strategies that are designed at the organizational level, and
the actual environmental outcomes at the operational level. Three forces that appear especially salient include Agile practice, Artificial
Intelligence (AI) capabilities, and Digital Transformation (DT). Agile practices, stemming from iterative development, incremental
delivery, learning from retrospective events and self-organizing teams, are becoming increasingly ubiquitous outside of software de-
velopment [3,4]. Al capabilities offer predictive analysis, intelligent automation, and data-supported decision making [5,6], whereas
Digital Transformation is the organizational environment where Al capabilities will become more prevalent and sustainble [7]. In this
regard, we develop and test an integrative model by PLS-SEM as shown in [8].
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INTRODUCTION

1.1 AGILE METHODS IN BUSINESS

An approach that originates from the field of software engineering, Agile centers around the use of
four core pillars: iterative development, incremental delivery, retrospective learning, and self-organizing teams
(Tripp et al., 2016; Rietze & Zacher, 2022). Agile practices may promote resource efficiency and decrease the
amount of waste in operations (Gorski et al., 2024; Marnada et al., 2023) although there appears to be a scarcity
of rigorous empirical evidence directly linking Agile maturity to environmental performance.

1.2 ARTIFICIAL INTELLIGENCE ADOPTION

Al technologies could support predictive analytics, processes optimization and automation for better
operational results as well as reduced environmental impact [12]. A multi-item AI adoption scale was developed
and validated by [12] in organizational management settings; it provided a psychometrically robust measure
base for the current study. AI adoption would likely lead to better sustainability performance as it enables
improved energy consumption, waste reduction and supply chain efficiencies [4]. Agile practices would provide
a mechanism that enables AI adoption as it allows for experimentation, learning and adaptation [8].

1.3 DIGITAL TRANSFORMATION AND SUSTAINABILITY

Digital transformation (DT) is the adoption of digital technology within the organization, which is about
reshaping its processes, structures, and culture [13]. The benefits of DT include "monitoring of environmental
performance in real time, better allocation of resources, and increases in efficiency” [1,6]. Studies which analyze
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combined and sequential effects of Agile, Al and DT on the environment have been rather rare.

1.4 ENVIRONMENTAL SUSTAINABILITY PERFORMANCE

Environmental sustainability performance can be defined as the ability of an organisation to reduce its
environmental consequences. Measurements for it include decreasing energy consumption and water consump-
tion, reducing emissions and wastes, and hygienic process operation [4,6]. Al-enabled energy management
systems have also proven to be efficient in reducing the consumption of energy within organisations[1].

1.5 DIGITAL LEADERSHIP AS A MODERATOR

Digital leadership has been defined as the ability of leaders to set an inspiring digital vision, advocate
digital technologies, foster an empowering environment, and align digital strategy with the overall business
strategy [7]. In its role as moderator it is underpinned by Upper Echelons Theory [3], which suggests that an
organization's results are influenced by the values and capabilities of its top managers.

2. RESEARCH MODEL

The conceptual model indicates that Al Practice is the independent variable that impacts environmental
sustainability performance via a sequential mediation of AI Capabilities (first mediator) and Digital Transfor-
mation (second mediator). DT is moderated by DL for DT-ES. Age, gender, work experience and education are
added to structural model as covariances.

Figure 1:
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2.1. HYPOTHESIS DEVELOPMENT

Table 1.
Summary of Proposed Research Hypotheses and Corresponding Research Questions

H Statement Type RQ
H1 Agile practices have a positive  Direct RQ1
effect on Al capabilities in
sustainability-oriented projects.
H2 Al capabilities positively Direct RQ2
influence Digital
Transformation initiatives.
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H3 Digital Transformation Direct RQ3
positively impacts
Environmental Sustainability
performance.

H4 Agile practices —» DT through Mediation RQ4
the mediating role of Al
capabilities.

H5 Al capabilities » ES through  Mediation RQ5
the mediating role of Digital
Transformation.

H6 Digital Leadership moderates Moderation RQ6
the DT - ES relationship.

H7 Al Capabilities and DT Serial Med. RQ7
serially mediate Agile
Practices — ES.

2.1.1. H1 — Agile Practices on Al Capabilities

H1: Agile practices have a positive effect on Al capabilities in sustainability-oriented projects.

Agile practices enable an organisational culture where it is structurally amenable to Al introduction. Iterative
sprint processes enable teams to experiment with AT tools in low risk iterations, whilst retrospect meetings institutionalize
the continuous learning process. The speed, breadth and the embedding of AI will benefit considerably by a certain degree
of maturity in the Agile process.

2.1.2. H2 — Al Capabilities on Digital Transformation

H2: AI capabilities positively influence Digital Transformation initiatives.

AT adoption - encompassing Al integration, predictive analytics, automation, and decision support - is a primary
catalyst for broader organisational digital transformation [12]. When AT tools become embedded in operational processes,
they generate demands for re-engineered workflows, updated data architectures, and new digital competencies.

2.2.3. H3 - Digital Transformation on Environmental Sustainability

H3: Digital Transformation positively impacts Environmental Sustainability performance.

DT allows organizations to measure, observe, and optimize the environmental performance in a degree of detail
which was not previously possible under the pre-digital framework [13]. It contributes to the improvement in energy
efficiency, waste management and operational cleanliness.

2.2.4. H4 — Mediating Role of AI Capabilities

H4: Agile practices are positively associated with Digital Transformation through the mediating role of Al capa-
bilities.

Agile practices cultivate the experimental mindset and infrastructure that allow Al tools to be adopted and refined.
Once Al capabilities are established, they trigger the structural and cultural changes that constitute Digital Transformation

2.2.5. H5 — Mediating Role of Digital Transformation

H5: Al capabilities are positively associated with Environmental Sustainability performance through the medi-
ating role of Digital Transformation.

Al functions have implicit potential for enhancing environmental performance, yet this potential is only materi-
alized in the case that Al is institutionalized within an digitally transformed organization. DT is the intermediary between
this relationship, enabling the integration of Al outputs into organizational workflows. 2.2.6. H6 — Moderating Role of
Digital Leadership

HG6: Digital Leadership moderates the relationship between Digital Transformation and Environmental Sustain-
ability performance.

Digital leaders determine whether DT initiatives remain anchored to sustainability goals. This moderation is
grounded in Upper Echelons Theory and contingency theory.

2.2.7. H7 — Full Serial Mediation Pathway

H7: Al Capabilities and Digital Transformation sequentially mediate the relationship between Agile Practices
and Environmental Sustainability Performance.

The chain of serial mediation of the fully combined Agile AI DT ES includes all four constructs within a single
chain of causal relationships which reflects dynamic capabilities theory such that sensing (Agile) stages are triggered
before seizing (AI) stage which in turn triggers the reconfiguring (DT) stage, until performance outputs is obtained.
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CONCLUSION

Three voids call for these hypotheses: firstly, no research has tested H1, H2, and H3 at the same time under the

same PLS-SEM and model configuration in a sustainability context. Secondly, H4, H5, and H7 fill in the void for serial
mediation within the Agile-AI-DT-ES pipeline. Thirdly, H6 fills in a major void, that there is almost no empirical research
done on Digital Leadership as a moderator in sustainability DT research [7].
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