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Abstract
For addressing environmental impacts brought on by business activities, and for complying with various en-
vironmental regulatory frameworks, companies increasingly need to ensure that their business processes are
sustainable. Business Process Management (BPM) as a discipline, concerned with analysing and improving business
processes, is ideally positioned to help companies achieve this. Consequently, Green BPM has gained relevance
in research and practice. However, several issues, such as a lack of approaches that use holistic indicators for
sustainability, missing support for compliance monitoring with sustainability regulations, and barriers to the
adoption of solutions in practice, limit the potential of Green BPM for achieving sustainability outcomes. To
address these challenges, we therefore investigate how different notions of sustainability can be embedded into
technical artifacts, and how solutions are developed and provided in practice. This paper presents the progress
of our doctoral research so far, outlines the overall research method, outcomes, results achieved and remaining
steps, as well as potential limitations.
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1. Introduction

Environmental concerns — such as climate change, threats to biodiversity, and resource overuse — play
an increasing role across all aspects of human life, especially in business and organizations [1, 2]. In light
of this, companies increasingly need to ensure their business practices are sustainable, i.e., they serve
to meet the needs of the present without hindering future generations to meet their needs [3]. With
companies facing both regulatory and societal pressures [4], approaches are needed so that companies
can move their business processes towards being more sustainable. In particular, the field of Business
Process Management (BPM), concerned with analysing, implementing, and improving business processes
to achieve e.g. cost reductions, regulatory compliance, or improved efficiency [5, 6] has been extended
towards Green BPM, in order to additionally take environmental concerns into account [7, 8].

However, it has not been conclusively settled in the sustainability literature what sustainability
generally entails [9]: The most prevalent model of sustainability, the triad model, recognizes that
sustainability combines interlinking social, economic and environmental dimensions [9], whereas other
definitions foreground environmental aspects which dominate over social and economic concerns [10].
This dichotomy between weak (i.e. focussed on conserving the environment so that it better serves
human interests such as value generation) and strong sustainability (i.e. focussed on preserving the
environment due its intrinsic value) [10, 11, 12] has implications for how technical solutions for making
business processes more sustainable are designed and implemented, both in research and in practice.

Companies need to be able to apply these technical solutions in a way that is both compatible with
their objectives and that leads to actual sustainability outcomes — regardless of whether a notion of
weak or strong sustainability is embedded into a tool and intended as the outcome of its application.
Notably, existing regulations that aim to incentivize companies to move towards sustainable business
practices commonly do so from a position of weak sustainability — see e.g. the EU Taxonomy for
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Sustainable Activities [13, 14] and its underlying notion of sustainable development, which has been
described as hindering the achievement of “actual” sustainability [9, 15].

While technical solutions situated in Green BPM (such as Green BPMSs as extensions of traditional
Business Process Management Systems (BPMSs) [16]) have been proposed both from research and from
industry, several issues remain: 1 Existing approaches for analysing and redesigning business processes
lack holistic indicators that consider a wide range of environmental indicators, but instead focus on
i.a. carbon emissions, energy use, and water. This brings the danger of seemingly improving business
processes for these dimensions, while deterioration along broader dimensions, e.g. ocean acidification,
human and ecotoxicity, remain invisible [2]. Further, oftentimes a trade-off between economic costs and
environmental impact is suggested. This limits the degree to which these approaches can contribute
towards strong sustainability. 2 While regulations that describe when exactly business practices
contribute to weak sustainability goals have been emerging, so far, it is unclear how they can be
operationalized for monitoring business processes for their compliance in a data-driven way, e.g.
via conformance checking (see [17]); so far, companies use largely manual approaches for this [18].
3 Emerging commercial technical solutions (Green BPMSs in particular) have experienced limited
adoption in industry; therefore we need to understand barriers, the notion of sustainability (i.e. either
weak or strong) embedded therein, and how this notion is formed (i.e. which pressures lead to the
adoption of one or the other notion) and perceived during development and provision of solutions
such as Green BPMSs. Note also that sustainability initiatives that do not consider alternative views on
sustainability that employees can hold may be challenged and not accepted [19]. Consequently, we ask
the following research questions (RQ):

RQ1: How can the environmental impact of business processes be measured and improved holistically,
to provide a technical solution for achieving strong sustainability?

RQ2: How can the compliance of business processes with sustainability regulations that represent
weak sustainability be ensured?

RQ3: How are notions of sustainability translated into software solutions for sustainable business
processes in industry, and what resulting factors that hinder their development and provision in
practice?

To address these research questions, we adopt an overarching mixed-methods research design [20],
in which we combine 1) Design Science Research (DSR) [21] as a methodology for understanding
organizational problems through the creation and evaluation of (technical) artefacts [22], with 2)
empirical inquiry into the pressures, tensions, and views on sustainability around Green BPMSs and
their provision and adoption via an interpretative multiple case study [23, 24, 25, 26]). On the one hand,
this allows us to generate design knowledge on technical solutions for explicitly integrating two different
notions of sustainability (i.e. weak and strong sustainability) into Green BPM. On the other hand, we
also make a theoretical contribution [27] regarding the development and use contexts of Green BPMSs,
and outline angles for overcoming barriers to adoption stemming from tensions around notions of
sustainability. Figure 1 provides a conceptual overview of our area of inquiry.
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Figure 1: Schematic overview of the context and intended contributions of the doctoral project



The rest of this paper is organized as follows: In Section 2, we briefly review the literature on Green
BPM that is related to our research project. In Section 3 we present the overarching research method,
and in Section 4 we discuss intended outcomes. Then, in Section 5, we present results achieved so far,
and the remaining steps of the research project. Finally, we discuss the contributions and threats to
them in Section 6.

2. Related Work

Our research project is situated mainly in relation to existing studies on Green BPM. In general, the
Green BPM literature already provides a rich body of knowledge on which we build. In particular,
for making business processes more sustainable, Green BPM provides mechanisms across multiple
capability areas of BPM, such asmodelling, deployment, optimization, andmanagement [7, 28]. Modelling
capabilities include i.a. guidelines for modelling business processes so that their execution causes less
environmental impact [29], or notations for representing the consumption of resources or emissions
in process models [30, 31]. Deployment capabilities include approaches for measuring and controlling
emissions [31, 32, 33], where usually a limited set of environmental indicators is used. This also
includes the use of conformance checking to compare process executions against patterns for more
sustainable business practices [29, 34]. Optimization capabilities include approaches for benchmarking
process-redesigns for their environmental impact [35]. Finally, management capabilities serve to extend
concepts such as the business process life cycle with concepts of sustainability [28]. Besides these
technical or theoretical contributions, studies regarding adoption of Green BPM remain relatively sparse.
For instance, [36] find that Green BPM adoption is influenced by company size and competitiveness.
As another example, [37] find that better improving profitability, competitiveness, and company image,
are benefits expected of and realized with Green BPM adoption.

In general, what sustainability means for Green BPM is usually formulated in line with the triad
model or “sustainable development” [7, 28, 38], but it is usually not made explicit that this constitutes
weak sustainability. Therefore, we see the need to develop useful Green BPM solutions with explicit
positioning regarding weak vs. strong sustainability, and investigate how industry practice for providing
Green BPMSs deals with tensions around this, to outline how barriers of adoption for these solutions
can be addressed.

3. Research Methods

From amethodological point of view, the research questions require two distinct ways of being addressed,
which we combine via amixed method approach [20]. This allows us to cover multiple points of inquiry,
each with a specific, appropriate method, thereby extending the breadth of our research. Since we
aim to address different angles regarding the integration of sustainability and sustainability-specific
software artefacts into Green BPM, this choice of method is appropriate.

For RQ1 and RQ2, we adopt a DSR methodology [21, 39], and develop two separate artefacts, which
embed different notions of sustainability. First, we develop and evaluate a formal framework that
integrates holistic indicators for environmental impact into BPM in a way that allows business process
analyses and re-design without suggesting economic trade-offs and without falling into a notion of
weak sustainability. Second, we develop and evaluate an approach for making use of constraints of
sustainability regulations, in particular, the EU Taxonomy, which embody weak sustainability. For
evaluating both contributions, we follow existing methodological guidelines and apply the artefacts in
single-case mechanism experiments (i.e. artificial ex-post evaluations) to investigate them in real-world
adjacent settings, thereby illustrating their usefulness [39, 40, 41].

For RQ3, we conduct an empirical-interpretivist case study with vendor companies in the context of
Green BPMSs, where we investigate stakeholder pressures that influence how sustainability is embedded
into Green BPMSs, and how tensions regarding this notion are addressed during provision and use
[23, 24, 25, 26]. Particularly, we try to understand how individuals, such as sustainability experts,



software engineers, managers, or consultants, relate to sustainability as embedded in a Green BPMS. As
an analytical lens, we plan to adopt the theory of institutional logics, as it provides a useful angle for
understanding how and why members of an organization act to achieve goals and ascribe meaning to
their actions [42, 43, 44]. So far, the theory has not been applied in a Green BPM context, but rather
in BPM research more broadly [45] and in Green IS research, e.g. to describe how tensions between
market and environmental goals impact the use of information systems for sustainability purposes [44].

4. Intended Outcomes

The overall outcomes of the research programme outlined herein will be three-fold: ForRQ1, we propose
a formal framework that can be used to implement concrete software systems for business process
analysis and re-design with a notion of strong (environmental) sustainability. For RQ2, we propose a
method with which Green BPM approaches in general, and compliance monitoring in particular, can
be used to either improve or check adherence to sustainability regulations (via conformance checking
based on recorded process executions in event logs [46, 17]) such as the EU Taxonomy. This includes
steps to be taken in order to ensure that information required by relevant regulatory sustainability
constraints is present or enriched into an event log. For RQ3, we generate insights into the stakeholder
pressures that shape how sustainability is integrated into Green BPMSs, tensions arising from this,
and how they are dealt with during development and use. From this, we derive impulses for how the
adoption of Green BPMSs can be improved. In combination, the outcomes present an extension of
existing work on Green BPM by making notions of sustainability explicit for developing useful artefacts,
and by extending our existing understanding of how the development and use of Green BPMSs is
realized. On a larger scale, we take up the call of needing to do “process science for good” [47] — in
this case, enabling sustainable business practice — by providing two practically applicable artefacts for
holistic, respective regulatory, environmental sustainability, and by investigating how organizations
deal with notions of, and tensions around, sustainability when providing Green BPMSs.

5. Results and Roadmap

So far, we have achieved the following results regarding the overarching research questions:
First, addressing RQ1, we have proposed SOPA as a framework for sustainability-oriented process

analysis in [2], where we combine Life Cycle Assessment (LCA) [48] with business process simulation
to enable process analysts to evaluate and re-design business processes for their environmental impact.
LCA is used to quantify the environmental impact of individual cost drivers, such as entities involved
in activity instances like packaging material, or other factors such as shipping a certain parcel over
a specific distance. In contrast to existing Green BPM optimization approaches, which focus on a
small subset of environmental indicators, LCA can aggregate these cost drivers into single unitless
(holistic) indicators that encompass a broad range of dimensions of environmental impact [48]. We
have additionally implemented and integrated SOPA into existing tooling for managing and executing
business process simulation scenarios [49, 50], and evaluated SOPA with a prototypical implementation
and a case study. We plan to further refine the way LCA is used for impact assessment by additionally
parametrising calculations, to allow for dynamic, probabilistic variations during process simulation.

For RQ2, we have: 1) investigated the EU Taxonomy as one instance of sustainability regulations
for the kinds of process constraints contained therein [18]; 2) investigated in how far concepts of the
EU taxonomy can be fruitfully integrated into Green BPM, and how Green BPM approaches can be
leveraged to check for and increase alignment with the EU Taxonomy [51]; 3) investigated a widely
adopted process analysis information system for in how far the information it contains is related
to sustainability indicators, and found a need to enrich event data with environmental indicators
for verifying EU taxonomy alignment in a data-driven manner [52]; 4) investigated previous uses of
conformance checking for regulatory compliance monitoring and found that the use of sustainability
regulations has not yet been addressed, and that a general approach for how event data is used and



enriched is missing, especially regarding sustainability regulations [46, 53]. We plan to propose and
evaluate an overarching approach for how constraints of the EU taxonomy can be used to enrich and
check conformance of existing event logs.

For RQ3, we have so far conducted several interviews (≈10) with relevant stakeholders from various
case companies that provide or implement Green BPMSs, and have gathered additional case documents
(≈15) such as publicly available customer testimonials and vendor material. Currently, we are in the
process of conducting further interviews and analysing the gathered data; we plan to finalize our
analysis soon.

In the following, we briefly outline the remaining steps to be addressed in the dissertation project:
• Q2 2025

– Integrate a technical implementation of SOPA into a Business Process Engine (RQ1)
– Parametrise cost drivers in SOPA to allow for dynamic, probabilistic simulation of variations

in environmental impact (RQ1)
– Outline approach for event log enrichment in light of EU Taxonomy constraints (RQ2)

• Q3 2025
– Wrap up DSR evaluation of contributions made in Q2 2025 (RQ1,RQ2)
– Wrap up empirical study on development and provision of Green BPM tools (RQ3)

• Q4 2025
– Complete overall research project, finish dissertation

6. Discussion and Conclusion

While the research project outlined herein aims to address three open challenges in Green BPM, being
a lack of useful solutions that embody strong sustainability or that help in moving business processes
towards sustainability compliance, as well as a lack of understanding regarding the development and
provision of Green BPMSs, there are nonetheless limitations to address.

First, the research in general focus on environmental sustainability exclusively, which can be seen as
“reductionist”, and has been met with some critique [54]. Environmental sustainability as a societal and
political project can lose priority, and thereby threaten the relevancy of our work. However, in light of
existing research on Green BPM and the continuation of climate change, we believe this research to still
be important. Second, the two artefacts developed, while being useful, may face challenges when their
mechanisms are to be transferred into other contexts, e.g. into industry — also due to the nature of the
artificial ex-post evaluations. Nonetheless, by supplementing them with an empirical study that sheds
more light on organizational practice and individual stances that impact Green BPM tools and their
provision, we could inform a further design and evaluation iteration for future work. Finally, given
the limited adoption of Green BPMSs so far, our case study may not be able to reach saturation and
sufficient samples (see e.g. [55]). Still, we believe that the rather exploratory approach we chose, and
the additional case material we supplemented, can counter this threat.

In brief, we believe that, once concluded, the findings of the research outlined herein contribute
towards the existing state of the art of Green BPM by providing novel mechanisms for sustainable
business practices on the one hand, and better understanding of how they can be fruitfully translated
into practice on the other.
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