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ABSTRACT

The increasing focus on Sustainable Development (SD) and the 17 Sustainable Development Goals
(SDGs) has prompted organizations to seek ways to incorporate sustainability into their operations.
Business Process Management (BPM) is a discipline that assists organizations in managing and
improving their processes, and it can play a crucial role in accomplishing the 17 SDGs. This study
utilizes the systematic literature review (SLR) method to examine the role of BPM in advancing the
17 SDGs in particular and SD in general. The study identifies the specific SDGs that have been the
focus of BPM research and explores how sustainability is integrated into the BPM lifecycle. The
findings indicate that while BPM has the potential to contribute to all 17 SDGs, the main emphasis
is on economic sustainability. The study also highlights various methods and techniques used
throughout different stages of the BPM lifecycle, contributing to the development of a catalog that
compiles the latest sustainability-focused BPM approaches for achieving SDGs. The SLR and the
proposed catalog can serve as references for future attempts to apply BPM to drive SDGs by

researchers and practitioners.

1. INTRODUCTION

Sustainable Development (SD), which focuses on satisfying current needs without sacrificing the
ability to meet future needs (Brundtland, 1987), has become one of the central objectives of
organizations nowadays (Loos et al., 2011; Butler, 2011; Seidel et al., 2017). This trend is driven
by evolving customer preferences for ecologically friendly products, obligations to comply with
sustainability regulations, and concerns about the unsustainable speed of resource consumption
(Magdaleno et al., 2016; Munsamy et al., 2019; Schoormann et al., 2019; Yanamandra et al., 2023).
SD is divided into three broad sustainability pillars: social, economic, and environmental (Elkington,
1997). To establish a global understanding of SD, The United Nations (UN) has characterized this
concept in greater detail by defining 17 Sustainable Development Goals (SDGs) in its 2030 Agenda,
a roadmap for tackling worldwide sustainability challenges (United Nations, 2015). Many
organizations have committed to these SDGs and embraced them as key targets (Pedersen, 2018;
Heras-Saizarbitoria et al., 2022). With this increasing focus on SDGs, Business Process Management
(BPM), a discipline that assists organizations in obtaining their objectives by managing and
improving processes (Dumas et al., 2018; Weske, 2019), can be used to support the achievement
of SDGs.

For an organization to transition towards SD and reach SDGs by adopting BPM, it needs to embed
three pillars of sustainability - environmental, economic, and social - into the BPM lifecycle
(Magdaleno et al., 2016). The BPM lifecycle is a straightforward interpretation of how BPM is
implemented and how each organizational process is managed (Rodriguez et al., 2021).
Incorporating sustainability factors into the BPM lifecycle facilitates a holistic approach to achieving
SDGs, helping organizations accomplish social and environmental targets while ensuring profitability
(Watson et al., 2010; Loos et al., 2011).



Many studies have provided an overview of the use of BPM in achieving SD across three broad pillars:
economic sustainability, environmental sustainability, and social sustainability (e.g., Couckuyt & Van
Looy, 2019a, 2019b; Fritsch et al., 2022; Gohar & Indulska, 2020; Graves et al., 2023; Hernandez
Gonzalez et al., 2019; Maciel, 2017; Schoormann et al., 2017, 2019). However, none of the existing
reviews has studied the application of BPM to attaining the 17 SDGs in particular. This lack indicates
a potentially missed opportunity to understand BPM’s contribution to completing SDGs and the
United Nations’ 2030 Agenda, and the state-of-the-art BPM could have been overlooked in
addressing global sustainability challenges. Therefore, there is a need for an overall view of BPM's

role in accomplishing SDGs.

Aiming to provide a deeper understanding of the current state of BPM research in advancing SDGs
in particular and SD in general, this study employs the systematic literature review (SLR) method.
The expected contributions of this study are the revelation of which SDGs are focused in BPM
research efforts and how sustainability is integrated into the BPM lifecycle to achieve the SDGs.

This paper is structured as follows. Section 2 provides the background of Business Process
Management (BPM), Sustainable Development (SD), and Sustainable Development Goals (SDGs)
and acknowledges the existing works related to this topic. The methodology to conduct a systematic
literature review is demonstrated in Section 3. The results are detailed in Section 4, and the

discussion is presented in Section 5. Finally, the paper is concluded in Section 6.

2. BACKGROUND

This background section concerns the definitions and attributes of different concepts discussed in
this study. First, it introduces business process and Business Process Management (BPM). Second,
this section delves into the concept of Sustainable Development (SD) and Sustainable Development
Goals (SDGs) announced by the United Nations (UN). Subsequently, the section explores the
connection established between BPM and SD in scientific research to develop a sound understanding
of their relationship. Finally, a review of related works is presented to provide context for the current
research within the existing body of knowledge and to identify potential gaps that this study aspires

to address.

2.1. BUSINESS PROCESS MANAGEMENT (BPM)

A business process is defined as a combination of interconnected occurrences, activities, and decision
points involving various participants and resources, jointly generating an outcome valuable to at
least one party (Dumas et al., 2018). Therefore, business processes are considered one of the
organization's critical assets (Nowak et al., 2012). The existence of business processes requires the
presence of Business Process Management (BPM). According to Dumas et al. (2018), BPM implies a
management approach that encompasses techniques, methods, and means used for process
optimization. This discipline involves identifying, discovering, analyzing, redesigning, implementing,

and monitoring business processes to enhance their performance (Dumas et al., 2018).



To measure the effectiveness and efficiency of BPM efforts, companies rely on process performance
metrics. The typical measures are cost, time, quality, and flexibility, which indicate whether a
process is functioning well or requires improvement (Dumas et al., 2018). How BPM is performed is
presented by the BPM lifecycle (Rodriguez et al.,, 2021). While specific steps and descriptive
terminologies of BPM lifecycle models may vary (e.g., Van Der Aalst, 2003; Rosemann & vom Brocke,
2010; Dumas et al., 2018; Weske, 2019), they share a common cyclical form, which means that
business processes are continually evaluated and improved (Dumas et al., 2018). The BPM lifecycle
model discussed in this study is derived from the work of Dumas et al. (2018), which provides a
structured presentation of how BPM is conducted step by step and allows for a thorough investigation
of how each lifecycle phase can contribute to the achievement of SDGs. This BPM lifecycle instance
contains six stages. The initial phase is called Process Identification, where a business problem is
demonstrated, and relevant processes are identified. This phase delimits the process scope and
defines the process relationships, leading to an update of the existing process architecture or a new
one introduced. The output of this step leads to the second stage, which is called Process Discovery,
also known as as-is process modeling. Information is collected, and the present state of every
process specified is translated into documentation, facilitating effective communication among the
parties involved. Process Analysis step follows and detects the existing problems of the as-is process.
A systematic gathering of weaknesses resulting from this phase is documented, and the issues are
ranked according to their risks. Based on the information acquired from the previous stage, the
process is then redesigned, aiming to address the potential difficulties and reach performance goals
simultaneously. New adjustments are suggested in this stage, and the stage is named Process
Redesign or Process Improvement. The next step is Process Implementation. The revised and
remodeled process is executed, and the as-is process becomes the to-be process. This phase
includes two dimensions: organizational change management and process automation. The last step
to complete the cycle is Process Monitoring, which compiles and analyzes data from the improved
process to ensure it performs as expected. The potential issues that may consequently lead to the
degradation of the process are also investigated in this stage, and remedies are carried out. The
output of the monitoring phase becomes the input for the discovery, analysis, and redesign steps,
making the BPM lifecycle a continuous series (Dumas et al., 2018). The phases of this cycle are
logically connected but not strictly sequential, and they allow redesign and development activities
to happen during each step (Weske, 2019), leading to continuous improvement of business

processes.

2.2, SUSTAINABLE DEVELOPMENT (SD) & SUSTAINABLE DEVELOPMENT GOALS (SDGs)

Sustainable Development (SD) has gained more attention due to the fact that the world has been
consuming resources at an unsustainable rate, equivalent to 1.6 Earths, to meet the needs of
humans (Schoormann et al., 2019). Additionally, customer behavior is shifting towards selecting
environmentally friendly products, and companies are now required to comply with sustainability-
related restrictions in order to operate (Magdaleno et al., 2016; Munsamy et al., 2019; Yanamandra
et al., 2023). Following the most widely cited definition coined by the Brundtland Commission
(1987), SD is "development that meets the needs of the present without compromising the ability

of future generations to meet their own needs" (Brundtland, 1987). A popular concept called the



Triple Bottom Line (TBL) created by Elkington (1997) divided SD into three dimensions: economic,
ecological, and social. According to Larsch et al. (2017), environmental sustainability is achievable
through reduced consumption and increased recycling. Social sustainability can be obtained by
improving healthiness, safety, equality, and fairness, while economic sustainability is maintained by
enhancing competitive advantages without negatively affecting the other two dimensions
(Piotrowicz, 2011; Larsch et al., 2017). Due to the increased concerns about sustainability, many
firms are transitioning towards SD (Loos et al., 2011; Butler, 2011; Seidel et al., 2017). They see
this shift as an opportunity to solve sustainability challenges while productivity and profitability are
still enhanced (Watson et al., 2010; Loos et al., 2011).

International organizations have made an effort to define SD to enhance a mutual understanding of
the concept universally. Notably, the United Nations (2015) introduced the 17 Sustainable
Development Goals (SDGs) in its 2030 Agenda, which is a comprehensive action plan for three SD
dimensions: social, economic, and environmental. The SDGs consist of 17 goals to address a myriad
of global sustainability challenges, which officially came into force on 1 January 2016. The goals
encourage organizations to maintain a dynamic business landscape while guaranteeing that social
rights and environmental health are met in compliance with global agreements and standards
(United Nations, 2015).

The 2030 Agenda highlighted the interconnected nature of 17 goals, acknowledging that the
achievement of one can impact those of others (United Nations, 2015). To present this
interrelationship and connect the 17 SDGs with the three SD pillars (social, economic, and
environmental), Rockstrom & Sukhdev (2016) proposed the Wedding Cake model, which has been
referenced in numerous studies (e.g., Folke et al., 2016; Bergman et al., 2018; Pengue et al., 2018;
Szennay et al., 2019; Block, 2020; Blix & Myhr, 2022; Barta et al., 2023; Greenland et al., 2023;
Mangukiya & Sklarew, 2023). This model is chosen for the study because it assigns each SDG to
only one sustainability dimension without creating overlaps, enabling the work to clearly reveal the
varying levels of focus each pillar receives in BPM literature. Figure 1 illustrates the Wedding Cake
model (Rockstrom & Sukhdev, 2016).



Fig. 1 The Wedding Cake model (Rockstrém & Sukhdev, 2016)

As portrayed in Figure 1, the base tier of the Wedding Cake model is the biosphere containing
ecological goals such as preserving clean water (SDG 6), limiting climate change (SDG 13), and
maintaining life in water (SDG 14) and life on land (SDG 15). The middle layer portrays society,
including goals that ensure good health (SDG 3), quality education (SDG 4), clean energy (SDG 7),
sustainable communities (SDG 11), and peace (SDG 16) while ending poverty (SDG 1), hunger (SDG
2), and gender inequality (SDG 5). The top layer depicts the economy, with goals focused on
economic development (SDG 8), innovation (SDG 9), country equality (SDG 10), and responsible
production and consumption (SDG 12). The detail descriptions of the 17 SDGs are provided in the
Appendix. Remarkably, collaboration for achieving the goals (SDG 17) is not categorized and stays
at the peak because of its universal cooperation characteristic. The model illustrates how the three
separate parts intersect and how the 17 goals are interconnected, suggesting that all elements
compose a complete SD system. In other words, the economic and social dimensions are regarded
as integral parts of the environmental dimension. This integrated nature has also been emphasized
by several authors, highlighting the indivisibility (Barbier & Burgess, 2017; Pengue et al., 2018;
Block, 2020).

2.3. THE CONNECTION BETWEEN BUSINESS PROCESS MANAGEMENT (BPM) AND
SUSTAINABLE DEVELOPMENT (SD)

In order to promote SD through BPM, it is vital to recognize sustainability as a crucial dimension
alongside the four classical BPM metrics (Loos et al., 2011; Seidel et al., 2012). Additionally,
sustainability must be integrated into each stage of the BPM lifecycle (Magdaleno et al., 2016).

Traditionally, BPM primarily focused on four factors, including time, cost, flexibility, and quality
(Dumas et al., 2018); they were only concerned with the economic sustainability pillar (Loos et al.,

2011; Seidel et al., 2012; Fritsch et al., 2022). The conventional and narrow concentration of BPM



has restricted organizations from fully complying with the Triple Bottom Line (Elkington, 1997) and
tackling the environmental and societal facets of SD (Schoormann et al., 2019). Additional
considerations of sustainability have resulted in the emergence of Sustainable BPM and Green BPM.
On one hand, Sustainable BPM considers all three sustainability pillars (economic, social, and
environmental) and involves continuously refining, measuring, and optimizing processes (Rozman &
Riel, 2015). On the other hand, Green BPM is dedicated to environmental sustainability and is
perceived as an intersection between Green Information Systems (Green IS), allowed through
process change and process-centric practices, creating environmentally sustainable organizations
(Seidel et al., 2011). In a later work, these authors further characterized Green BPM by emphasizing
its association with understanding, documenting, modeling, analyzing, simulating, executing, and
continuously changing business processes with considerable dedication to environmental matters
(Seidel et al., 2012).

In addition to considering sustainability as a BPM metric, sustainability must be incorporated into
the BPM lifecycle (Magdaleno et al., 2016). An example of this integration is Maciel's proposal for
the Green BPM lifecycle (Maciel, 2017), which focuses solely on environmental sustainability. This
proposed lifecycle is presented in Figure 2. The author adapted the traditional BPM lifecycle model
(Dumas et al., 2018) and explicitly added green practices in each phase, demonstrating the effort
of BPM in driving environmental sustainability initiatives within organizations. Both the classical BPM
lifecycle and the Green BPM lifecycle share an identical circular structure and fundamental stages.
However, several differences can be noticed between the two. In Process Identification phase, the
Green BPM lifecycle additionally acknowledges sustainability goals with the definition of Key
Ecological Indicators and Green Performance Indicators. Process Discovery leverages existing BPM
techniques and adds emission annotations to model the as-is process, taking into account both
economic and environmental objectives. Issues of the as-is process and its environmental impacts
are captured in Process Analysis using techniques such as Activity-Based Emission Analysis, Green
Business Process Simulation, and so on. Besides the current methods and techniques employed,
Process Redesign additionally uses Green Business Process Patterns and Energy-Aware Adaptation
methods to address the ecological weaknesses recognized, resulting in the to-be (green) process
model. In Process Implementation, Geographic Information Systems are utilized to realize the
redesigned process. Finally, Process Monitoring & Controlling expands standard monitoring to
incorporate Key Ecological Indicators and Green Performance Indicators, identified in the
identification phase, along with Energy-Aware Adaptation to observe the performance of
environment-oriented initiatives and determine new errors. Continuous improvements are also
carried out in the Green BPM lifecycle. By incorporating environmentally specific components, the
Green BPM lifecycle allows companies to manage business processes in an environmentally friendly

manner to achieve SD.
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Fig. 2 The Green BPM Lifecycle (Maciel, 2017)

In academia, the relationship between BPM and SD has mostly focused on the environmental
aspect. Green BPM has been defined in various ways (e.g., Ghose et al., 2010; Seidel et al., 2011;
Houy et al., 2012; Opitz et al., 2014b) and has a dedicated lifecycle (Maciel, 2017), indicating that
attention has been considerably drawn to ecological sustainability. However, social sustainability is
often neglected (Carter & Rogers, 2008; Langella & Dao, 2011), failing to reach a complete and

multidimensional view of SD through BPM (Schoormann et al., 2019).

2.4. RELATED WORKS

Relating to the topic of this study, nine review papers published from 2016 onwards, after the
effective date of the 17 SDGs, have been identified. Some commonalities are found in these papers.
First, all nine papers collectively recognized the role of BPM in achieving SD by exploring how
different BPM aspects could be utilized to shift toward sustainability-oriented business processes.
Second, the papers predominantly focused on the environmental pillar of sustainability. Several
environmental impacts of business processes were taken into consideration, with most issues being
carbon emissions and energy consumption (Couckuyt & Van Looy, 2019a; Couckuyt & Van Looy,
2019b; Hernandez Gonzalez et al., 2019; Gohar & Indulska, 2020; Graves et al., 2023; Maciel,
2017). Moreover, many studies highlighted the need for more empirical research and case studies
to examine the effectiveness of BPM approaches investigated (Couckuyt & Van Looy, 2019a;
Couckuyt & Van Looy, 2019b; Hernandez Gonzalez et al., 2019; Gohar & Indulska, 2020; Fritsch et
al., 2022). The nine review papers can be organized into three categories based on their SD focus.

First, five papers focused solely on environmental sustainability. Maciel (2017) studied the six core
elements of BPM created by Rosemann & vom Brocke (2015) to determine the key capabilities Green
BPM required. Furthermore, the author presented a Green BPM lifecycle that incorporated

environmental considerations into the traditional BPM lifecycle by Dumas et al. (2018). Couckuyt



and Van Looy (2019a) assessed the scope, approaches, responsibility, researchers, and quality
management of Green BPM, leading to a proposed research agenda and practical guidelines to enable
progress in this field. In a separate study, Couckuyt and Van Looy (2019b) underscored the use of
the BPM capability maturity model by Looy et al. (2014), including technical and managerial
capabilities, in advancing Green BPM. Another paper by Hernandez Gonzalez et al. (2019) focused
on adapting current BPM facets, such as lifecycle stages, management activities, and indicators, to
include sustainability concerns. A new characteristic called "Process Greenability" to evaluate Green
BPM was suggested in this study. Finally, Gohar and Indulska (2020) took a different approach,
exploring how nine core BPM concepts (e.g., business process reengineering, process performance
measurement, etc.) could support environmental sustainability in terms of environmental

performance indicators and relevant organizational factors.

The second category, which considers the social aspect of sustainability besides the environmental
dimension, has one paper. Schoormann et al. (2019) adopted a pattern-based approach to facilitate
social sustainability in business processes and developed Socially Business Process Patterns (SBPPs)

to handle social concerns specifically.

The last category considers all three pillars of sustainability: environmental, social, and economic.
One paper by Schoormann et al. (2017) developed a taxonomy of approaches for designing
sustainable business processes. Graves et al. (2023) focused on driving SD and the circular economy
by applying process mining, the quantitative unit of BPM. The Process Mining for Sustainability
(PM4S) framework was introduced in this study and served as a basis for additional process analysis
to boost SD. Fritsch et al. (2022), on the other hand, conducted a tertiary review and proposed
pathways combining BPM and Life Cycle Assessment (LCA) as a way to address existing limitations
in Sustainable BPM research.

A recognized research gap in the existing reviews is that none of them have established the
connection between BPM and the 17 SDGs, which means that BPM's capabilities in achieving the
United Nations' 2030 Agenda and addressing 17 global sustainability challenges could have been
underutilized. Furthermore, most studies focused solely on environmental sustainability, and only
four out of nine covered multiple pillars beyond the environmental dimension (Schoormann et al.,
2017; Schoormann et al., 2019; Graves et al., 2023; Fritsch et al., 2022). This current lack indicates
there is a need for an overview of how BPM can contribute to SDGs with considerations paid to all
three sustainability dimensions. Therefore, this study aims to give an overview of the latest BPM
research efforts in fulfilling SDGs by adopting the systematic literature review (SLR) method. The
study aims to identify which of the 17 SDGs are getting attention in BPM research and explore how
sustainability is currently incorporated into the BPM lifecycle to enable the achievement of the SDGs.
By revealing which SDGs are focused on, this study also covers all three SD pillars by employing the
Wedding Cake model (Rockstrém & Sukhdev, 2016). Hernandez Gonzalez et al. (2019) and Maciel
(2017) discussed the BPM lifecycle; however, their approaches are different from this study’s
approach. The former used the lifecycle approach proposed by Opitz et al. (2014b) (Design,

Monitoring, Improvement, Implementation, and Operation stages), and the latter used the BPM



capability model approach by Rosemann & vom Brocke (2015) (Strategic Alignment, Governance,
Methods, Information Technology, People, and Culture), while this study uses the BPM lifecycle
approach outlined by Dumas et al. (2018) (Identification, Discovery, Analysis, Redesign,
Implementation, and Monitoring). The lifecycle model of Dumas et al. (2018) selected for this SLR
provides a more detailed approach compared to that of Opitz et al. (2014b) because it includes
Process Identification as a separate step and defines Process Discovery phase as a much broader
activity than just process design, allowing for a thorough investigation of how sustainability is
considered at each phase of the BPM lifecycle in the achievement of SDGs. Table 1 provides a

comparison between this study and the related papers in terms of review dimensions.
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papers reviewed
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Sustainability

Social
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SDGs
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Research
Context

(Maciel, (Coucku (Coucku (Hernan (Gohar & (Schoor
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X X X X
X
X X
X X X X
X X
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X X X
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Indulska mann et mann et
, 2020)

Primary

papers

(49)

2005 -
2019

(Graves

et al.,
2023)

Primary

papers
(14)

2010 -
2022

Table 1. Comparison between earlier review papers and this paper

3. METHODOLOGY
This study aims to investigate the role of BPM in achieving SDGs by providing an overall view of

(Fritsch
et al.,
2022)

Seconda-
ry papers
(11)
2012 -
2020

This
Study

Primary
papers
(43)

2016 -
Now

current research attempts in the field. To achieve this research objective, the study adopted a

systematic literature review (SLR) approach, following the method guided by Xiao and Watson

(2019). SLR is a rigorous methodology to identify, evaluate, and translate relevant research works

to a specific research question or topic of interest (Kitchenham, 2004). An SLR provides a structured

overview of existing knowledge, facilitating the development of hypotheses and revealing gaps that

further research can address (Webster & Watson, 2002). Due to the multidisciplinary nature of the

topic, concerning both BPM and SD, a systematic review and analysis of relevant literature will help
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in understanding the current state of knowledge and contribute to the field of study. This section

outlines the methodology applied to this study.

3.1. RESEARCH QUESTIONS
This study aims to investigate how BPM contributes to the achievement of SDGs. The research will
first identify the specific SDGs that are the focus of BPM literature. Then, it will explore how
sustainability is integrated into the BPM lifecycle to drive the accomplishment of the SDGs. The
research questions were formulated as follows:

e RQ1: Which SDGs are focused on in BPM literature?

e RQ2: How is sustainability integrated into the BPM lifecycle?
By answering these two research questions, the study provides an overview of the current state of
BPM research in advancing SDGs in particular and SD in general, as well as insights into
sustainability-related methods, techniques, and tools that can be used during the BPM lifecycle. The
study can be used by researchers and practitioners.

3.2. RESEARCH SCOPE

In order to search for available relevant literature, this study used three leading academic databases:
Web of Science, Scopus, and IEEE Xplore. These databases were selected because they extensively
covered scholarly publications across different disciplines. A wide range of studies on the intersection

of BPM and SD can be obtained through these sources.

The literature search considered articles published from 2016 to the present. This time frame was
purposefully chosen because it aligned with the effective date of the 17 SDGs by the United Nations
(United Nations, 2015). Hence, this work can capture the most updated developments in the field of
interest and evaluate how BPM has been leveraged to address these goals.

The search string was created through a preliminary literature review by the author. Keywords and
variations used by the scholar community of the field were explored. To acquire papers regarding
BPM, the term "Business Process Management” and its abbreviation "BPM" were included.
Concerning literature on Sustainable Development and Sustainable Development Goals, the string
contained the terms "Sustainable Development”, "SD", "SDG*", and variations of the term
"sustainability” were presented using the wildcard "Sustainab*". The term "Green” was included
because it was commonly used to indicate environmental sustainability. While the environmental
dimension has its dedicated term "Green", the social and economic dimensions do not have specific
terms to indicate sustainability. Hence, "Triple Bottom Line" along with its acronym "TBL" was
included to capture the papers covering all three sustainability pillars, improving comprehensibility.
Furthermore, "GBPM" and "SBPM" were included since they sometimes represented Green BPM and
Sustainable BPM, respectively. To minimize the number of irrelevant records, the string excluded
the terms "Bipolar Membrane", "Beats Per Minute", "Beam Position Monitor", and "Blood Pressure
Measurement", which were often abbreviated as BPM in academic research. The adopted query was
as follows: ("Business Process Management"” OR "BPM") AND ("Sustainable Development” OR "SD"
OR "SDG*" OR "Sustainab*" OR "Triple Bottom Line" OR "TBL" OR "Green" OR "GBPM" OR "SBPM")

11



NOT ("Bipolar Membrane" OR "Beats Per Minute" OR "Beam Position Monitor" OR "Blood Pressure
Measurement"). This structure employed boolean operators OR, AND, NOT and wildcards (*) to
secure all relevant articles comprising at least one term from each group while avoiding irrelevant

terms, optimizing the relevance of the retrieved literature.

The author conducted the search in all possible fields of IEEE Xplore; within the Article title, Abstract,
Keywords field of Scopus; and in All fields for Web of Science. The search in all three databases
covered the period from 2016 to the present. In total, 1,444 records were generated from this initial
search. Of these results, 101 papers were from IEEE Xplore, 561 were from Scopus, and 782 were

from Web of Science.

3.3. SCREENING
After retrieving pieces of literature matching the search string, this study excluded the papers that
met any of the following exclusion criteria:

e The paper is not relevant to BPM or SD or SDGs

e The paper is not focused on the role of BPM in achieving SD or SDGs

e The paper is not written in English

e The paper is not accessible on web browsers

e The paper is not peer-reviewed

e The paper is a literature review or a position paper

Figure 3 illustrates the paper selection process with the number of records selected and eliminated
after each stage. After the duplicates were removed, 1,018 unique papers remained. Following the
approach instructed by Xiao and Watson (2019), the screening process consisted of three phases:
screening by title, by abstract, and finally by the full text of the paper. The screening was inclusive
and iterative. If the information obtained was insufficient to decide whether a paper should be
included, it was carried over to the following screening step. The list of excluded papers was kept
for iteration purposes, avoiding any paper being overlooked. The first phase, title screening, involved
excluding papers that clearly belonged to unrelated research areas such as Cardiovascular Systems,
Sport Sciences, Physiology, Biology, Medicine, Chemistry, Energy, etc., or whose titles clearly
demonstrated relationships among business management concepts outside the scope of this study.
The screening of titles resulted in 253 for subsequent evaluation, with 765 articles removed.
Screening the abstracts excluded 154 papers, leaving 99 papers for full-text screening. Out of these
99 papers, two non-English papers and 12 inaccessible papers were removed, and 85 papers
available in full text remained. After the last full-text screening step, 42 papers were eliminated,
resulting in a final set of 43 papers for the systematic literature review. The list of 43 papers analyzed

in this SLR can be accessed from this link.
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3.4. CODING SCHEME

This study used a coding scheme based on deductive coding techniques (Fereday & Muir-Cochrane,
2006) to extract information from the selected papers. This approach employed predefined codes
mentioned in the study's background section to categorize information related to SDGs and BPM

lifecycle stages.

For Research Question 1 (RQ1), the coding scheme included all 17 SDGs defined by the United
Nations (United Nations, 2015). In cases where a paper did not specify its goal in SD, the value
would be coded as General Sustainable Development. For Research Question 2 (RQ2), the scheme
adopted six stages in the BPM lifecycle, as outlined by Dumas et al. (2018). If a paper did not discuss
specific lifecycle phases involved, it would be classified as discussing General BPM. The codes and

their descriptions are available in the Appendix.
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4. RESULTS

This section presents the results of the SLR. It is essential to acknowledge that a single paper can
cover more than one SDG and involve multiple phases of the BPM lifecycle. Thus, the total nhumber

of papers coded exceeds the 43 papers in the full-text review.

4.1. RESEARCH QUESTION 1

Figure 4 illustrates the number of papers across individual SDGs. SDG 12 (Responsible Consumption
and Production) emerged as the most frequently focused goal, appearing in 27 papers (62.8%),
followed closely by SDG 11 (Sustainable Cities and Communities) in 22 papers (51.2%). SDG 7
(Affordable and Clean Energy), SDG 14 (Life Below Water), and SDG 15 (Life on Land) were
discussed in 18 papers each (41.9%), while SDG 13 (Climate Action) and SDG 8 (Decent Work and
Economic Growth) were covered in 17 papers each (39.5%). SDG 6 (Clean Water and Sanitation)
and SDG 3 (Good Health and Well-being) were addressed in 15 papers (34.9%) and 13 papers
(30.2%), respectively. The remaining SDGs had less than ten papers each. Notably, SDG 1 (No
Poverty), SDG 2 (Zero Hunger), SDG 5 (Gender Equality), and SDG 17 (Partnerships for the Goals)
each appeared in only one paper (2.3%). Finally, there were four papers (9.3%) that did not specify
the goals they concentrated on, so they were classified as focusing on General Sustainable
Development. The majority of the publications discussed the application of BPM as a holistic
approach to improving business processes and mentioned that sustainability goals are a result of
this approach. Only a few papers discussed the specific BPM techniques involved in specific

processes.
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Fig. 4. SDGs focused on in BPM research
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SDG 12 (Responsible Consumption and Production) (n = 27, 62.8%) has a dual focus: sustainable
consumption and sustainable production. On the consumption side, the studies have focused on
objectives such as saving energy by using automated process discovery method to monitor energy
consumption of day-to-day processes (Delgado et al., 2023), reducing material consumption by
employing a BPM system called Vienna Platform for Elastic Processes (ViePEP) to provision resources
of the core processes in the cloud environment (Skarlat et al., 2016), or recycling the waste by
employing Hybrid Service Simulator Model (HSSM) to visualize the impacts of circular economy
strategies on the supply process (E. Guevara-Rivera et al., 2020). On the production side, the
purposes were to minimize emissions by adopting the Business Processes Compliance Checking
(BPCC) method in the process analysis phase to find ecological weaknesses of the processes
(Libbecke et al., 2018), and diminish releases of tar generated from the conversion process of
biomass to energy by embracing the conventional process management activities: identifying,

modeling, analyzing, executing, and monitoring (Gallotta et al., 2017).

SDG 11 (Sustainable Cities and Communities) (n = 22, 51.2%) aims at providing accessibility to
safe and better living conditions for people. Several critical aspects of human settlements discussed
were offering adequate housing for everyone by using BPMN to discover the as-is model and develop
the to-be model of the Social Housing process (Mangialardi et al., 2022), improving air quality in
urban areas by using agent-based modeling and process mining to simulate and compare ecological
effects of healthcare processes (Sulis, 2023). In another study, air quality was enhanced by
optimizing transportation processes using BPM techniques mediated by Quality 4.0, i.e., digital
technologies like Artificial Intelligence, Machine Learning, and the Internet of Things to identify and
track transportation patterns in the food manufacturing industry (Yanamandra et al., 2023). Disaster
resilience enhancement to adapt to climate change was also emphasized using Predictive Process
Monitoring, utilizing data from event logs to train models capable of predicting possibilities for
digitized processes (Hehnle et al., 2024).

SDG 7 (Affordable and Clean Energy) (n = 18, 41.9%) is focused on energy efficiency by adjusting
process execution order based on analysis of event logs using Predictive Process Monitoring (Hehnle
et al., 2024), encouraging using renewable energy sources by modeling circular economy initiatives
in the core processes using Hybrid Service Simulator Model (HSSM) (E. Guevara-Rivera et al., 2020),
and enhancing access to energy in underserved areas by incorporating Environmental, Social, and

Governance (ESG) principles into managing processes (Wu et al., 2024).

SDG 14 (Life Below Water) (n = 18, 41.9%) conserves marine biodiversity and oceans by mitigating
aquatic pollution. For example, Gohar (2019) studied the development of EPI process notation to
model the indicators tracking waste generation to water from core processes in the hospitality
industry. Reducing effluents was enabled by the use of the Analytic Hierarchy Process (AHP)
technique to perform a numerical evaluation of green practices over the entire chain of supply in the

monitoring phase (Sellitto, 2018).
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SDG 15 (Life on Land) (n = 18, 41.9%), on the other hand, aims to protect the ecosystems on land.
Studies highlighted attempts to reduce soil degradation by identifying only processes critical to the
green supply chain management for process improvement using the thematic analysis method via
NVivo (Mc Loughlin et al., 2023). In another study, the Industrial Information Integration (III)
approach was leveraged during the discovery phase to provide insights into the resource allocation
and waste production problems of industrial business processes, with the aim of maintaining the
lives of animals through reduction of pollutant waste (Strimovskaya & Barykin, 2023). However,
sustainable forest and mountain management, an essential focus of this goal, was not found in any

paper.

SDG 13 (Climate Action) (n = 17, 39.5%) emphasizes actions to deal with climate change. This goal
is mainly reflected by research on reducing greenhouse gas emissions and carbon footprints using
Green BPM practices combined with digital technologies (Yanamandra et al., 2023). Some other
examples of this goal include calculating activity-based CO2 emissions in processes using the
Process-Centric Energy Model (PCEM) in the analysis stage (Munsamy et al., 2019), modeling
processes to build comprehensive emission inventories by swimlanes chart in the discovery step
(Oncioiu et al., 2019), and planning climate adaptation strategies by tracking the amount of
emissions reduced per kWh and analyzing event logs through Predictive Process Monitoring (Hehnle
et al., 2024).

SDG 8 (Decent Work and Economic Growth) (n = 17, 39.5%) focuses on sustainable economic
growth and decent work for everyone, primarily enabled through improving sustainable competitive
advantage for organizations by applying process simulation and process benchmarking with the
integration of Artificial Intelligence techniques to the main processes (Djordjevic et al., 2022) or by
adopting continuous innovation discipline into operating processes (Madonsela et al., 2017).
Additionally, Toymentseva et al. (2023) highlighted the importance of providing secure workplaces
and career advancement opportunities by combining BPM methods with digital transformation to
enhance the internal information exchange process. Cultural promotion is also an aspect of this goal
and was facilitated through the model of processes and their sub-processes comprising cultural
thematic routes using document analysis techniques combined with Product Lifecycle Management
(PLM) (Palmi et al., 2021). In another study, Rodriguez et al. (2021) utilized traditional BPM
techniques that were Value-added analysis, Root cause analysis, and Problem registration to address
problems such as reprocesses, idle times, etc. in the post-harvest process to sustain the competitive

advantage of a company in the floricultural industry.

SDG 6 (Clean Water and Sanitation) (n = 15, 34.9%) is about managing water and hygiene for
people. Water conservation, accessibility, and safety are vital. These are achievable by reducing
pollutants through the identification of ecological weaknesses in process models and the presentation
of the process workflows with the ARIS tool, a mainstream BPM platform for process design, analysis,
and implementation (e.g., Lubbecke et al., 2018) or by preventing water contamination using
process simulation technique to compare the expected impact of different policies applied to the core

processes in the healthcare industry (Sulis, 2023).
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SDG 3 (Good Health and Well-being) (n = 13, 30.2%) ensures good health for everyone by
preventing diseases caused by poisonous substance generation through the analysis of Ecological
Workflow Patterns (EWPs), which were first identified by qualitative analysis techniques (interviews
and catalog analysis) and then evaluated by modeling experts (Libbecke et al., 2017). Not only was
physical health discussed, but mental health and general well-being were also emphasized. BPM
systems were used to ensure internal business processes ran smoothly, strengthening the
company’s economic security, reducing personnel risks, and fostering a safe working environment
(Toymentseva et al., 2023). In the work of Ivana et al. (2022), process simulation was done using
ADOSCORE and ADONIS tools to assess the impact of the knowledge management process, enabling
personal and professional development.

The remaining goals received little attention, with less than ten papers for each goal. Education
opportunities for everyone were emphasized by SDG 4 (Quality Education) (n = 5, 11.6%), which
fosters lifelong learning, increases knowledge as well as skills for talent development, and empowers
global citizens through the adoption of BPM systems, process simulation, and process modeling (e.g.,
Toymentseva et al., 2023; Ivana et al., 2022; Myszewski, 2016; Fleaca et al., 2018). SDG 9
(Industry, Innovation and Infrastructure) (n = 4, 9.3%) aims to build resilient infrastructure and
facilities by modeling processes integrating circular economy principles with the use of Net-Logo
software (E. Guevara-Rivera et al., 2020). SDG 10 (Reduced Inequalities) (n = 4, 9.3%) promotes
social inclusion and reduces nation-level inequality by proposing an operational framework based on
the Balanced Scorecard model (Yanine & Campos, 2023) and ensures fairness with ESG principles
integrated into processes (Wu et al., 2024). Another aspect of this goal is to achieve equality among
countries, but this has yet to appear in the papers investigated. SDG 16 (Peace, Justice and Strong
Institutions) (n = 2, 4.7%), which secures social justice and peace for inclusive communities, was
enhanced with the development of a conceptual framework incorporating ethical and compliance
management with BPM to identify variables affecting the sustainability of the processes before
discovery phase (Soler et al., 2024). Remarkably, SDG 1 (No Poverty), SDG 2 (Zero Hunger), SDG
5 (Gender Equality), and SDG 17 (Partnerships for the Goals) appeared in only one paper
(Chechenova, 2023). SDG 1 (No Poverty) (n = 1, 2.3%) was about maintaining a competitive wage
level, SDG 2 (Zero Hunger) (n = 1, 2.3%) focused on delivering food to remote areas of the country,
SDG 5 (Gender Equality) (n = 1, 2.3%) was piloted with a project of increasing the birth rate and
supporting pregnant women and motherhood, and SDG 17 (Partnerships for the Goals) (n = 1,
2.3%) outlined the joining national alliances to participate in international cooperations actively. In
this paper, the author discussed how a transport company worked towards these SDGs by modifying
the existing ESG-indicators System to monitor process performance in each ESG aspect, such as the
number of human accidents, human rights violations, spending on social programs, percentage of
women leaders on the management board, etc. (Chechenova, 2023). Finally, General Sustainable
Development has four papers (n = 4, 9.3%) investigating the role of BPM in general SD without
specifying objectives that could be classified into the SDGs (Couckuyt & Van Looy, 2021a; Larsch et
al., 2017; Budel et al., 2020; Plattfaut, 2022). Blidel et al. (2020) used dashboards to track the
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sustainability performance of processes, while Plattfaut (2022) emphasized the significance of

project management capabilities in sustainable BPM.

4.2. RESEARCH QUESTION 2

It was discussed in the background section that to leverage the power of BPM in achieving SD and
SDGs, sustainability must be integrated into the BPM lifecycle. RQ2 aims to reveal how the
integration is carried out by exploring what BPM methods, tools, and techniques are adopted and at
which stage they are used. Figure 5 depicts the number of papers across the six stages of the BPM
lifecycle. The Process Redesign phase holds the highest representation (n = 14, 32.6%), followed
closely by Process Analysis and Process Discovery (n = 11, 25.6%). The other stages are discussed
in less than 20% of the papers examined, including Process Monitoring (n = 8, 18.6%), Process
Identification (n = 7, 16.3%), and Process Implementation (n = 2, 4.7%). With the papers not

discussing a specific lifecycle phase, the study categorizes them as General BPM (n = 14, 32.6%).

15 14 14
11 11

10
& 7
1]
[
]
o
B
@
]
E
=]
=

. s} =
[+ o o * @
G{ﬂ ?-{‘ Q_\Z- @'z' ‘@p{‘ &

S
&
&
BEPM Lifecycle Stage

Fig. 5. BPM Lifecycle Stages

In the Process Identification stage, the literature highlighted the importance of defining the process
architecture and conducting process selection to steer the integration of sustainability. To
conceptualize the process architecture of an educational model, Fleaca et al. (2018) employed the
SIPOC method (Supplier, Input, Process, Output, Customer), accompanied by a scoping diagram
tool and Visio software to drive SDG 4. Process selection is also necessary during this stage. For
example, Mc Loughlin et al. (2023) identified eight processes, which were critical to sustainable
supply chain management, for improvement to reduce carbon emissions and enhance energy
efficiency (SDG 7, SDG 11, SDG 12, SDG 13) through thematic analysis via NVivo and processes'
explanatory power assessment, while Stojanovic et al. (2020) formalized the procedure for Business
Process Prioritization (BPP) approach with clear predefined criteria to select processes for
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improvement, creating sustainable competitive advantage (SDG 8). Moreover, the identification step
is concerned with determining the required sustainability indicators, which can be variables or
aspects impacting SD performance, leading to the design, activities, and objects forming in the
following process discovery stage (Soler et al., 2024). Ivana et al. (2022), in the education
environment, used graduates' satisfaction level towards the transferred competencies as a
sustainability indicator to enable SD of academic curriculum and education opportunities (SDG 3,
SDG 4, SDG 8), while Oncioiu et al. (2019) considered environmental indicators based on air
concentrations of sedimental and suspended powders for the mining industry to track and minimize
air emissions, dust emissions, and pollutants (SDG 11, SDG 12, SDG 13, SDG 15). However, the

BPM methods used to identify the sustainability indicators were not explained in detail.

The Process Discovery stage involves gathering information to understand the existing process (as-
is process) before sustainability improvements are proposed. Palmi et al. (2021) adopted the
traditional document analysis with the aid of technologies to collect information regarding the current
core process. In the work of Strimovskaya and Barykin (2023), information was obtained by applying
an approach called Industrial Information Integration (III), building insights into resource allocation
challenges associated with zero-level emission objectives within complicated industrial system
architectures (SDG 11, SDG 12, SDG 13, SDG 14, SDG 15). Discussion panels with the participation
of process actors were also conducted to gain information to innovate the Social Housing System
(SDG 11), helping with generalization, standardization, and shared terminology creation and
resulting in a high-level Social Housing Process Reference Model in the study of Mangialardi et al.
(2022). Following the collection of information, process modeling techniques were frequently
adopted to create specific models presenting how the processes within an architecture were
managed and to drive the integration of sustainability from ideation to model creation (e.g. Mc
Loughlin et al., 2023; E. Guevara-Rivera et al., 2020; Larsch et al., 2017; Oncioiu et al., 2019). A
specific example is described in the study of E. Guevara-Rivera et al. (2020), where Net-Logo
software was used to build a Hybrid Service Simulators Model (HSSM) to facilitate the understanding
of system behavior and visualize circular economy strategies, aiming to reduce waste, encouraging
using renewable energy sources and recycling (SDG 6, SDG 7, SDG 9, SDG 11, SDG 12). In another
paper, modeling was done with tools ADONIS and ADOSCORE to build a spiral model, demonstrating
how culture and knowledge transfer interacted within an institution (Ivana et al., 2022). Many works
employed the traditional business process modeling notation (BPMN) (e.g., Mangialardi et al., 2022;
Gayialis et al., 2022; Gohar, 2019). Gayialis et al. (2022) used BPMN to present the processes of a
blockchain-enabled traceability system to enhance transparency and accountability in the supply
chain (SDG 12), while Gohar (2019) extended the use of BPMN to develop the specialized notation
for EPI, used to measure consumption of energy, water, and generation of greenhouse gas (GHG)
(SDG 3, SDG 6, SDG 11, SDG 12, SDG 13, SDG 14, SDG 15).

In the Process Analysis stage, process modeling, process simulation, and process benchmarking are
major approaches. For instance, agent-based modeling was used to generate event logs for process
mining to compare the environmental effects of different scenarios in an effort to reduce emissions

(Sulis, 2023). Artificial intelligence techniques were adopted to further enhance not only simulation

19



but also benchmarking and verifying outcomes of multiple strategies to create sustainable
competitive advantage (SDG 8) (Djordjevic et al., 2022). Munsamy et al. (2019) utilized the
Business Process-Centric Energy Model (PCEM) to quantify the expected energy consumption of the
process and identify the most energy-consumed activities, preparing for process reengineering to
reduce energy, waste, and GHG emissions (SDG 6, SDG 11, SDG 12, SDG 13, SDG 14, SDG 15).
Following analysis, the identified bottlenecks can be organized and classified. Mangialardi et al.
(2022) categorized the primary issues into areas associated with standardization, lifecycle,
coordination, technologies, and procedures. Alternatively, Libbecke et al. (2016) introduced
Ecological Workflow Patterns (EWPs) after formalizing the identified weaknesses. After this pattern
proposal, in a later work, Liibbecke et al. (2017) developed a catalog of Ecological Process Patterns
(EPP) by combining the identified patterns and carrying out new pattern investigations. Employing
these patterns, Libbecke et al. (2018) clustered them and applied Compliance Checking methods
to create a Compliance Checking Method Library for further issue identification and analysis in
process models.

The Process Redesign develops solutions to improve existing processes (as-is processes) more
sustainably, creating to-be processes. Libbecke et al. (2018) suggested using the identified
weakness patterns as a guide to generate optimization options for the reduction of resource
consumption, pollutants, and emissions (SDG 3, SDG 6, SDG 11, SDG 12, SDG 13, SDG 14, SDG
15). These patterns can be used to build an extension for the existing BPM platform ARIS, aiding in
finding new issues and modeling process flows using the same software (Libbecke et al., 2018).
Zhao et al. (2018) discussed another approach, which was to consider the context in which processes
operate. Event streams were received for context modeling tasks, providing real-time contextual
dynamics and allowing process adaptation (Zhao et al., 2018). Maturity models like the Cultural and
Creative Industries Process and Enterprise Maturity Model (CCIs PEMM) helped assess how well
organizations could manage processes and recommend improvements to reduce cost, reduce time,
and promote circular economy strategies when competing in the European market (SDG 8, SDG 12)
(S. Signore et al., 2021). An energy model can also be employed, and this Process Centric Energy
Model (PCEM) was developed with the assistance of Microsoft Excel VBA in the work of Munsamy et
al. (2019) to offer an optimization database that allowed process actors to choose more energy-
saving alternatives. Several alternative technologies were variable speed motors for compressors,
supercritical boilers, and new energy-efficient servers (Munsamy et al., 2019). Additionally, a
redesign solution could be scheduling highly energy-consumed activities when more sustainable
energy, such as solar power, was available to reduce CO2 emissions and energy used (SDG 6, SDG
7, SDG 11, SDG 12, SDG 13, SDG 14, SDG 15) (Hehnle et al., 2024). The BPMN was often used in
this phase to model the to-be processes (e.g., Mangialardi et al., 2022; Ahlers et al., 2017; Gohar,
2019), but other tools like swim-lane charts can also be helpful (Oncioiu et al., 2019).

The Process Implementation is the least explored stage in the papers examined. Skarlat et al. (2016)
discussed the execution of elastic processes in cloud environments and the adoption of the Vienna
Platform for Elastic Processes (ViePEP) to select services for business processes, also called service

orchestration. To be more specific, the matter of energy restriction was taken into consideration

20



about timing and resource allocation. An extension to monitor energy indicators during runtime was
developed on ViePEP, leading to a near-optimal plan with partial re-implementation at runtime
aiming to reduce the use of materials and energy (SDG 7, SDG 12) (Skarlat et al., 2016). In another
study, partial implementation of to-be models was enabled by the incorporation of Building
Information Modelling (BIM), Case-Based-Reasoning (CBR) approach, and predictive maintenance

policies in managing Social Housing System (SDG 11) (Mangialardi et al., 2022).

The Process Monitoring step focuses on tracking and assessing executed process performance to
ensure sustainability. Chechenova (2023) modified the existing ESG-indicators System to track
sustainability performance across multiple processes. Delgado et al. (2023) combined the framework
FEETINGS (Framework for Energy Efficiency Testing to Improve Environmental Goals of the
Software), the hardware EET (Energy Efficiency Tester), and the automated process discovery
method to monitor energy usage (SDG 12). The authors also introduced an extending component
of the automated process discovery benchmark to include energy sustainability considerations
(Delgado et al., 2023). Quality 4.0 and the growth of Machine Learning and Artificial Intelligence
were developed to observe ecological performance in terms of carbon emissions and energy
consumption and suggest necessary changes to create a sustainable competitive advantage (SDG
7, SDG 8, SDG 12, SDG 13) (Yanamandra et al., 2023). Another study by Hehnle et al. (2024)
discussed the adoption of Predictive Process Monitoring, empowered by machine learning models
trained on historical event logs, predicting the time left or upcoming activities. The gained insights
were utilized to estimate the flexibility for delaying activities until lower carbon-intensive energy was
usable, facilitated by the Workflow Management System and Camunda (Hehnle et al., 2024).
Dashboards also played a vital role in monitoring an organization's sustainability performance,

offering a holistic view of goal values and corresponding indicators (Blidel et al., 2020).

The remaining papers, which did not specify a particular stage, discussed different approaches that
can be applied to the entire lifecycle to incorporate sustainability. For instance, a study emphasized
the necessity of integrating ESG principles into processes to enhance all three sustainability pillars
and achieve multiple SDGs (SDG 7, SDG 8, SDG 9, SDG 10, SDG 11, SDG 12) (Wu et al., 2024).
Other studies highlighted continuous innovation discipline as a critical factor in enhancing sustainable
competitive advantage (SDG 8) (Madonsela et al., 2017; Myszewski, 2016). Similarly, organizations
should conduct frequent accountability revisions to ensure strategic alignment with sustainability
objectives such as minimizing impact on wildlife habitats, preventing water contamination, and
improving human lives (SDG 6, SDG 11, SDG 12, SDG 13, SDG 14, SDG 15) (AlNuaimi et al., 2020).
Such alignment can be enabled by effective communication across different levels within a company,
from the managerial level to the operational level (Yanine & Campos, 2023). Toymentseva et al.
(2023) further highlighted the importance of communication by discussing the need to create
information exchange systems, such as automatic reporting systems and planning systems, to
improve workplace quality and subsequently improve employees' life quality (SDG 3, SDG 4, SDG
8).
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5. DISCUSSION

This section discusses the results of the study and its implications for both research and practice.

5.1. RESEARCH QUESTION 1

BPM has demonstrated its ability to address all 17 SDGs to some extent. However, the level of focus
across these goals is uneven. The most substantial emphasis has been on SDG 12 (Responsible
Consumption and Production), which is not surprising. This is likely due to BPM's inherent strength
in optimizing resource use and managing waste using well-established methods, techniques, and
tools. Many traditional techniques were utilized to achieve SD, such as automated process discovery
(Delgado et al., 2023), process mining (Sulis, 2023), BPM systems (Skarlat et al., 2016), process
simulation (E. Guevara-Rivera et al., 2020), value-added analysis (Rodriguez et al., 2021), etc. to
identify and eliminate inefficiencies that consume resources without contributing to the desired
outcomes or that generate waste causing many post-process problems. Enhancing resource
consumption efficiency and waste management not only contributes to SD but also aligns with
financial goals by reducing costs incurred from resource allocation and waste disposal activities.

BPM has also shown its promising role in achieving SDG 7 (Affordable and Clean Energy), SDG 11
(Sustainable Cities and Communities), SDG 13 (Climate Action), SDG 14 (Life Below Water), and
SDG 15 (Life on Land), primarily through its ability to improve processes that reduce waste aligning
SDG 12 (Responsible Consumption and Production). Studies aimed to reduce emissions, pollutants,
and poisonous substances, thereby enhancing the quality of life for both humans and ecosystems
while mitigating climate change. The methods and techniques adopted for achieving these goals
were a mixture of traditional ones used in accomplishing SDG 12 (Responsible Consumption and
Production) and sustainability-focused techniques such as the Process-Centric Energy Model (PCEM)
(Munsamy et al., 2019), Ecological Workflow Patterns (EWPs) (Libbecke et al., 2017), or extended
EPI process notation (Gohar, 2019) and so on. However, BPM's role in achieving certain SDGs that
are SDG 1 (No Poverty), SDG 2 (Zero Hunger), SDG 4 (Quality Education), SDG 5 (Gender Equality),
SDG 9 (Industry, Innovation and Infrastructure), SDG 10 (Reduced Inequalities), SDG 16 (Peace,
Justice and Strong Institutions), and SDG 17 (Partnerships for the Goals) remains less evident. This
could be attributed to the nature of these goals, which often encompass broader issues that may

not be directly addressed through BPM alone.

Applying The Wedding Cake model (Rockstrom & Sukhdev, 2016), the study revealed that the
economic pillar (n = 40, 93%) received the most attention, driven primarily by the focus of BPM
research on SDG 12 (Responsible Consumption and Production) and SDG 8 (Decent Work and
Economic Growth). The social pillar (n = 33, 76.7%) followed, and the environmental pillar (n =
24, 55.8%) received the least focus, with a difference of approximately 20%, suggesting a potential
prioritization of human well-being over ecological matters when BPM is applied. This result is contrary
to a finding in the background section, which stated that social sustainability was often neglected in
BPM research (Carter & Rogers, 2008; Langella & Dao, 2011). The appearance of three SD pillars in

BPM research is shown in Figure 6.
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Fig. 6. Sustainable Development Pillars in BPM Research

Overall, the awareness of the 17 SDGs seems to be not well-established yet in BPM research since
the sustainability goals discussed were still high-level (e.g., reducing emissions, reducing carbon
footprint, saving energy, improving livelihoods, etc.). Moreover, most papers discussed how BPM
can improve business processes holistically without delving into particular BPM methods, techniques,
and tools. The SLR also revealed that current BPM research primarily focuses on economic
sustainability due to its strength in improving resource utilization and minimizing waste to reduce
business costs. Furthermore, BPM has shown its evolving application in addressing many social
sustainability issues and has proven that the social dimension is not ignored in the field, contrary to
the findings of Carter & Rogers (2008) and Langella & Dao (2011). This contradiction could be
attributed to earlier studies not fully considering the interconnected nature of the three sustainability
pillars and the broader implications of environmental goals on social and economic dimensions. For
example, reducing carbon footprint and greenhouse gas emissions not only addresses climate
change (environmental sustainability) but also improves human health and quality of life (social
sustainability). This indicated a growing recognition of the interconnectedness of sustainability pillars
within BPM research and practice. To fully leverage the potential of BPM for SD, future research
should prioritize exploring the role of BPM in achieving 17 SDGs following the exact definitions and
descriptions established by the United Nations in the 2030 Agenda, especially the underrepresented
SDGs. In addition, studies of the specific BPM methods, techniques, and tools adopted in each SDG

are encouraged.

5.1. RESEARCH QUESTION 2

The result of RQ2 revealed that all stages of the BPM lifecycle have been involved in driving SDGs,

and the emphasis was on the Process Redesign, Process Discovery, and Process Analysis stages.
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This highlights a practical approach within organizations to improve their current operations for
sustainability. A variety of methods, techniques, and tools were discussed in these stages.
Throughout the BPM lifecycle, several recurring themes were identified.

Firstly, existing BPM methods, techniques, and tools were still used to drive SDGs. Process modeling,
process simulation, process benchmarking, and process mining were adopted across multiple stages.
The use of BPMN, BPM Systems, Workflow Management Systems, and other tools indicated that
traditional BPM remained effective when organizations considered sustainability. Additionally, the
influence of information technology was emphasized, with the application of software like Visio,
NVivo, Net-Logo, ADONIS, ADOSCORE, and ViePEP being utilized at different stages to achieve
various sustainability purposes such as saving energy, reducing waste, and recycling materials. The
employment of Artificial Intelligence and Machine Learning in the studies further demonstrated the
BPM research community's awareness of the rise of cutting-edge technologies and their application
to address sustainability issues.

Secondly, the extension or modification of existing BPM methods was another prevalent trend. The
(EPI) notation was extended on traditional BPMN to visualize SD initiatives on process models and
indicators of natural resource consumption and waste production. Sust inability-oriented features
were developed on existing BPM platforms, such as adding a traceability feature to the ARIS platform
or developing an energy monitor on ViePEP. Modifications were also made to the existing ESG-
indicators System to monitor various aspects of sustainability. The extension and modification trend
indicated that existing features or elements of BPM were still relevant in achieving SDGs, and they

were flexible and adaptable to integrate sustainability considerations.

Thirdly, the SLR highlighted efforts to apply and develop sustainability-specific methods. On the one
hand, Energy-related frameworks and models adopted were the Framework for Energy Efficiency
Testing to Improve Environmental Goals of the Software (FEETINGS), Energy Efficiency Tester (EET),
and Process-Centric Energy Model (PCEM). On the other hand, environmental-oriented patterns and
methods developed were Ecological Workflow Patterns (EWPs), Ecological Process Patterns (EPPs),
Compliance Checking Method Libraries, and Hybrid Service Simulation Model (HSSM). The results
indicated a growing interest in standardizing sustainable BPM practices, which allow organizations

to systematically identify and address sustainability-related issues in their processes.

Although most publications did not provide detailed approaches to achieve SDGs through BPM, the
overall consensus was that BPM could support SD initiatives by utilizing traditional BPM, extending
traditional BPM, and developing sustainability-specific BPM. This study expanded the Green BPM
lifecycle of Maciel (2017) by adding notable approaches and methods investigated throughout the
SLR to derive a catalog of state-of-the-art BPM to achieve SDGs. The expansion was based on the
research condition of the methods, selecting only the methods that were discussed thoroughly,
backed up by extensive research evidences, and not high-level. The catalog consolidating state-of-
the-art BPM in driving SDGs can be referenced for future works in research and practice. Table 2

illustrates the proposed catalog.
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BPM Lifecycle Stage

(Maciel, 2017)

This study

Process Identification

Business Motivation Model (BMM)
Process Architecture

Key Ecological Indicators (KEI)
Green Performance Indicators

Process Discovery

Annotations, Emission Annotations
ProcessSEER

PMapping extension

BPMN extensions

Business process models with ETL

Process Mining

Hybrid Service Simulator Model (HSSM) (E.
Guevara-Rivera et al., 2020)
EPI process notation (Gohar, 2019)

Process Analysis

Activity-Based Emission (ABE)

Green Activity Based Management (ABM)

Green Business Process Simulation
Green Process Benchmarking
Process Viewing Patterns

Abnoba Framework

Process-Centric Energy Model (PCEM)
(Munsamy et al., 2019)

Ecological Workflow Patterns (EWPs)
(Labbecke et al., 2016)

Ecological Process Patterns (EPP) (Lubbecke
et al., 2017)

Compliance Checking Methods & Compliance
Checking Method Library (Libbecke et al.,
2018)

Process Redesign

Green Business Process Patterns
Annotations, Emission Annotations
ProcessSEER

BPMN extensions

Energy-Aware Adaptation
Business process models with ETL

Abnoba Framework

EPI process notation (Gohar, 2019)
Process-Centric Energy Model (PCEM)
(Munsamy et al., 2019)

Ecological Workflow Patterns (EWPs)
(Labbecke et al., 2016)

Ecological Process Patterns (EPP) (Lubbecke
etal., 2017)

Compliance Checking Methods & Compliance
Checking Method Library (Libbecke et al.,
2018)

Process

Implementation

Geographic Information Systems (GIS)

Process Automation

Process Monitoring

Key Ecological Indicators, Green
Performance Indicators

Energy-Aware Adaptation

Framework for Energy Efficiency Testing to
Improve Environmental Goals of the
Software (FEETINGS) (Delgado et al., 2023)
Energy Efficiency Tester (EET) (Delgado et
al., 2023)

Table 2. The Proposed Catalog of state-of-the-art BPM to achieve SDGs

Overall, these findings offer valuable insights into the diverse approaches employed in BPM,

particularly through the BPM lifecycle, to achieve SDGs. The most widespread tendency revealed

was adapting or extending already existing methods, techniques, and tools in BPM, especially in the

stages of Discovery, Analysis, and Redesign, leaving the other stages in the BPM lifecycle as future

works.
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6. CONCLUSION

The study has successfully addressed the research questions by identifying the SDGs that have
received attention in BPM research and exploring how sustainability considerations are integrated
into the BPM lifecycle. The findings revealed that while BPM has the potential to contribute to all 17
SDGs, the focus is primarily on economic sustainability, followed by social and then environmental
sustainability. The study also highlighted various methods and techniques employed across different
BPM lifecycle stages, contributing to the development of a catalog consolidating state-of-the-art BPM
approaches for achieving SDGs. This catalog can serve as a valuable reference for both research and
practice, guiding future endeavors in leveraging BPM for SDGs. However, it is important to
acknowledge the limitations of this study. Firstly, the investigation might carry embedded bias due
to certain assumptions, while the intricate interconnections among the SDGs might not be entirely
illuminated. Secondly, the coding of the paper was carried out by a single individual, potentially
introducing bias. Lastly, the limited knowledge and exposure of the author in the field could affect
the interpretation of the findings. To unlock the full potential of BPM for SDGs, future research needs
to prioritize exploring the specific role of BPM in achieving each of the 17 SDGs, employing the
precise definitions established by the United Nations. Additionally, detailed studies of sustainability-
specific BPM methods, techniques, and tools are encouraged, which can be used to further expand
the catalog offered in this SLR. Future empirical research is also necessary to validate the proposed

catalog.
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APPENDIX

Category
SDG 1

SDG 2

SDG 3

SDG 4

SDG 5

SDG 6

SDG 7

SDG 8

SDG 9

SDG 10

SDG 11

SDG 12

SDG 13

SDG 14

SDG 15

SDG 16

SDG 17

Description
End poverty in all its forms everywhere (United Nations, 2015)

End hunger, achieve food security and improved nutrition and promote sustainable
agriculture (United Nations, 2015)

Ensure healthy lives and promote well-being for all at all ages (United Nations, 2015)

Ensure inclusive and equitable quality education and promote lifelong learning

opportunities for all (United Nations, 2015)
Achieve gender equality and empower all women and girls (United Nations, 2015)

Ensure availability and sustainable management of water and sanitation for all (United
Nations, 2015)

Ensure access to affordable, reliable, sustainable and modern energy for all (United
Nations, 2015)

Promote sustained, inclusive and sustainable economic growth, full and productive

employment and decent work for all (United Nations, 2015)

Build resilient infrastructure, promote inclusive and sustainable industrialization and

foster innovation (United Nations, 2015)
Reduce inequality within and among countries (United Nations, 2015)

Make cities and human settlements inclusive, safe, resilient and sustainable (United
Nations, 2015)

Ensure sustainable consumption and production patterns (United Nations, 2015)
Take urgent action to combat climate change and its impacts (United Nations, 2015)

Conserve and sustainably use the oceans, seas and marine resources for sustainable
development (United Nations, 2015)

Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and halt and reverse land degradation and
halt biodiversity loss (United Nations, 2015)

Promote peaceful and inclusive societies for sustainable development, provide access
to justice for all and build effective, accountable and inclusive institutions at all levels
(United Nations, 2015)

Strengthen the means of implementation and revitalize the Global Partnership for

Sustainable Development (United Nations, 2015)

Table 3. 17 SDGs (United Nations, 2015)
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Category

SDG 1

SDG 2

SDG 3

SDG 4

SDG 5

SDG 6

SDG 7

SDG 8

SDG 9

SDG 10

SDG 11

SDG 12

SDG 13

SDG 14

SDG 15

SDG 16

SDG 17

General SD

Description
End poverty in all its forms everywhere (United Nations, 2015)

End hunger, achieve food security and improved nutrition and promote sustainable
agriculture (United Nations, 2015)

Ensure healthy lives and promote well-being for all at all ages (United Nations, 2015)

Ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all (United Nations, 2015)

Achieve gender equality and empower all women and girls (United Nations, 2015)

Ensure availability and sustainable management of water and sanitation for all (United
Nations, 2015)

Ensure access to affordable, reliable, sustainable and modern energy for all (United
Nations, 2015)

Promote sustained, inclusive and sustainable economic growth, full and productive

employment and decent work for all (United Nations, 2015)

Build resilient infrastructure, promote inclusive and sustainable industrialization and

foster innovation (United Nations, 2015)
Reduce inequality within and among countries (United Nations, 2015)

Make cities and human settlements inclusive, safe, resilient and sustainable (United
Nations, 2015)

Ensure sustainable consumption and production patterns (United Nations, 2015)
Take urgent action to combat climate change and its impacts (United Nations, 2015)

Conserve and sustainably use the oceans, seas and marine resources for sustainable
development (United Nations, 2015)

Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and halt and reverse land degradation and
halt biodiversity loss (United Nations, 2015)

Promote peaceful and inclusive societies for sustainable development, provide access
to justice for all and build effective, accountable and inclusive institutions at all levels
(United Nations, 2015)

Strengthen the means of implementation and revitalize the Global Partnership for

Sustainable Development (United Nations, 2015)

A paper focusing on sustainable development but not specifying the goals focused

Table 4. Set of codes for Sustainable Development Goals (SDGs)
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Category

Process

Identification

Process Discovery

Process Analysis

Process Redesign

Process

Implementation

Process

Monitoring

General BPM

Description

Identifying and defining the scope of business processes, resulting in a process

architecture (Dumas et al., 2018)
Documenting the current state of the as-is process models (Dumas et al., 2018)

Identifying and analyzing issues and bottlenecks in the as-is processes (Dumas
et al., 2018)

Developing solutions to address the identified issues, resulting in redesigned to-

be process models (Dumas et al., 2018)

Implementing the changes required to move from the as-is process to the to-be

process (Dumas et al., 2018)

Continuously monitoring the redesigned process to ensure it performs as

expected and identify further improvement opportunities (Dumas et al., 2018)

A paper focusing on sustainable development but not specifying BPM lifecycle

stages focused

Table 5. Set of codes for BPM Lifecycle Stages
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