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ABSTRACT
Organizations need to analyze and understand the social, environmental and economic impacts of their operations. Sustainable
Business Process Management techniques may provide the necessary visibility of organizational operations and impact hot-spots.
However, existing approaches lack a rigorous and comprehensive
understanding of sustainability. This paper describes a doctoral
research project with the goal to develop a modeling method for
Sustainable Business Process Management, that is based on life
cycle thinking and integrates Organizational Life Cycle Assessment concepts. A research agenda is described, as well as current
intermediary results and next steps.

improvement in one indicator may provoke deterioration in another (e.g., trading a reduction in carbon emissions for increased
water use). The same applies, if a sustainability analysis does only
consider business processes within one organization, as up- and
downstream emissions may take up more than 75% of the emissions
that can be attributed to an organization [8].
This paper describes a doctoral research project that addresses
this issue by developing a modeling method for Sustainable Business Process management, that is informed by Organizational Life
Cycle Assessment (O-LCA). First, background on Sustainable BPM
and O-LCA is given. Then, the concrete research approach is described and justified. The paper closes with an overview of existing
preliminary results and immediate next steps.

CCS CONCEPTS
• Applied computing → Business process modeling; Enterprise modeling.
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1

MOTIVATION AND RESEARCH OBJECTIVE

Conventional Business Process Management (BPM) provides concepts and tools to improve the economic performance of organizations [19]. However, to respond to the challenges of Sustainable
Development, organizations need to find a balance between environmental, economic and social considerations [5]. While BPM
scholars have started to consider sustainability aspects (see e.g.
[19], [4], [23]), a comprehensive modeling method for Sustainable
BPM is still missing. Moreover, existing efforts are largely constrained to a limited sustainability perspective that, for example,
takes only isolated indicators into account [4]. A limited sustainability perspective bears the risk of burden shifting, where a potential
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2 BACKGROUND
2.1 Business Process Modeling
Conventional Business Process Management (BPM) is concerned
with the economic performance of organizations by improving
business processes in terms of cost, quality, time and flexibility
[19]. The modeling of an organization’s business processes is a
prerequisite for in-depth analysis and improvement measures, as
it creates visibility of existing processes and allows for their (re)design [21]. Various modeling languages, such as BPMN, EPC,
and Petri Nets, are available and differ in terms of expressiveness,
simplicity and formal analysis capabilities [14].
A modeling method provides guidance for creating useful models [22]. Karagiannis and Kühn [12] distinguish between modeling
language, procedure and mechanisms as components of a modeling
method. The modeling language provides the elements that can
describe a model. The procedure describes steps for using the modeling language, while mechanisms provide additional functionality
to use and evaluate the created models. An example for a business
process modeling method is the Horus method [22]. It defines several phases for a modeling project from preparation to application,
and different modeling facets (e.g. a strategy model, a key figure
model, a process model) to provide an integrated view on business
processes and their organizational context.

2.2

Organizational Life Cycle Assessment

Organizational Life Cycle Assessment (O-LCA) is a multi-impact
sustainability assessment approach for organizations [9, p. 19]. It
aims to compile and evaluate all "inputs, outputs, and potential environmental impacts of the activities associated with the organization
as a whole or portion thereof adopting a life cycle perspective" [10].
In this context, taking a life cycle perspective means, that not only
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the direct inputs and outputs are considered, but one strives to
evaluate the full supply chain (beginning with extraction of raw
materials that are used for the organization’s products and ending
with their final disposal or recycling). The corresponding ISO standard [10] and guidelines [9] focus on the environmental dimension
of sustainability, however, an adaptation to social sustainability
assessment is possible [15].

2.3

Synopsis of O-LCA and BPM

BPM scholars have started to take sustainability into consideration under the term "Green" or "Sustainable" BPM. While several
approaches to adapt or extend existing modeling languages for Sustainable BPM exist [23], a comprehensive modeling method, that
guides users in taking a life cycle, multi-impact perspective is missing. So far, one can observe a strong focus on the environmental
dimension of sustainability, singular indicators like energy use and
carbon emissions [4]. Often, it is assumed that improving one business process will lead to a more sustainable organization (see e.g.
[24]), or that isolated interventions, like process automation or the
use of cloud computing will result in overall better environmental
performance (see e.g. [20]). As laid out in the introduction section,
this needs to be questioned, as without considering multiple impacts along the whole life cycle, an improvement for one indicator
in one process step, may well provoke degraded environmental (or
social) performance somewhere else in the supply chain.
Taking these observations into consideration, on the one hand,
it appears necessary that future Sustainable BPM research learns
from environmental sciences [4]. O-LCA with its rigorous understanding of sustainability and strong tradition [2] may provide a
useful conceptual frame for such efforts. On the other hand, BPM
may provide the concepts and tools to support O-LCA practitioners
in gaining insight into internal operations, which is a central goal
of an O-LCA study [9, p. 31].
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3.2

Research Agenda

The need to find an appropriate balance between relevance and
rigor, i.e. to solve problems of practitioners, while making theoretical contributions [25, p. 38], is especially important for research
in the field of Sustainable BPM [4]. Thus, the research agenda
takes inspiration from appropriate research frameworks like Agile
Modeling Method Engineering [11] and Domain-Specific Modeling
Language Design [6]. As practitioner collaboration is especially
valuable for future research in Sustainable BPM [4], principles and
insights from the related field of Action Design Research [25] are
considered. It can be understood as an IT-dominant [25, p. 42],
development centered [17] research project.
Table 1: Research Stages
Stage

Outcome

Methods

Diagnosis

Problem Description
Concepts,
Design Principles,
Requirements,
Metamodels
Modeling Tool

(Systematic) Literature
Review
Requirements Analysis,
Language Specification

Design

Implementation
Evolution

Refined Problem
Description and
Requirements

Prototyping, Software
Development
Case Study, Survey

Table 1 gives an overview of the different stages of the research
project, following a structure proposed by [17]. In the diagnosis
stage, the to-be-solved problem is described based on a (systematic)
literature review. In the design stage, basic concepts, requirements
and metamodels are developed that are then implemented in a
modeling tool. In the evolution stage, the previous outcomes are
evaluated. The evaluation results inform further developments.

3 RESEARCH APPROACH
3.1 Research Objective
The goal of the research project is to develop a modeling method for
Business Process Oriented Organizational Life Cycle Assessment
(POLCA). The two guiding principles are (1) business-process orientation and (2) life cycle perspective. Hereby, business-process
orientation means, that the design leverages conventional BPM
concepts to provide visibility of business processes and analysis
capabilities. Taking a life cycle perspective means, that O-LCA provides the conceptual frame for the understanding of sustainability.
More specifically, the research project results in a modeling tool that
implements a modeling language, procedure and supporting mechanisms for sustainable business process modeling. The expected
utility for the users (Process Managers, Sustainability Consultants)
encompass representation of knowledge regarding an organization’s sustainability performance, improved decision support, and
means for communicating corporate social responsibility efforts
with external stakeholders.

Figure 1: IT-Dominant research schema (based on [25])
As visualized in figure 1, these stages are not strictly sequential
and the research agenda encompasses two research cycles. The first
cycle results in an alpha version of the modeling tool, comprising
the initial set of outcomes. The initial design is guided by literature
on business process modeling and O-LCA. The alpha version is
evaluated formatively with potential end-users like sustainability
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consultants and BPM managers. The learnings from this evaluation are formalized to adapt the design principles and to guide
the development of a beta version of the modeling tool. Finally,
the beta version is subject to a summative evaluation. Appropriate
evaluation methods may be case studies or surveys [26].

4 RESULTS TO DATE
4.1 Previous Work
The author has previously worked on modeling languages for sustainability ([1], [18]), contributed to the conception of LCA technologies [3], and the development of a social LCA analysis tool (see
https://fairtronics.org). These efforts can be seen as a pre-alpha cycle of the research project and gained insights flow into the design
of the POLCA-method.

4.2

Current State

The doctoral research project is currently in the alpha cycle of the
outlined research schema. The design of the alpha version of the
POLCA-method is guided by the following design principles:
Multi-facet Modeling Business process modeling methods
like Horus provide multiple modeling facets to express, for
example, the interlinkages between dynamic and static organizational structures. Based on the goal of the POLCAmethod to support sustainability assessment and management, it should support the modeling of relevant facets like
business processes (which activities have the highest impact?), organizational structure (who is responsible?), and
goals (to track the continuous improvement of sustainability
performance).
Life Cycle Thinking The modeling method should by design
guide the user in taking a life cycle perspective and provide
the possibility to collect multiple indicators and model the
life cycle of an organization.
Two-Layered Structure Existing business process modeling
languages have different strengths and weaknesses, and design requirements like expressiveness, simplicity and formal
analysis capability may be in conflict. For conventional BPM,
Koschmider et al. [13] have proposed a two-layered structure, where a presentation layer is designed for cognitive
effectiveness [16] and geared towards the needs of a specific
user group. This presentation layer is then mapped to a lower
layer that may leverage the advantages of formal modeling
languages like Petri Nets. Furthermore, Petri Nets appear as
an appropriate link between BPM and LCA, as they have
been used in both disciplines (see [14], [7]).
The author has developed a web-based software prototype that
exemplifies the idea of a POLCA modeling tool based on the above
design principles. The current functionalities of this prototype encompass the collection of activities and formulation of sustainability
goals with respect to indicators. To conclude the alpha cycle, the
author is working on a systematic literature review to strengthen
and elaborate the initial problem description. Subsequently, the concepts, requirements and metamodels are formalized and an initial
modeling tool prototype will be extended accordingly.

5
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CONCLUSION AND FURTHER WORK

This paper describes a research agenda for the development of
a sustainable business process modeling method. It strives for an
appropriate balance of rigor and relevance, by following established
research methods and integrating practitioners. Immediate next
steps are
• Conducting a tertiary study in the field of sustainable BPM.
Several systematic literature reviews and mapping studies
(e.g. [4], [23]) have been published, and may inform a modeling language design.
• Extension of the alpha version of the POLCA modeling tool
as a basis for a first formative evaluation.
The results of the formative evaluation will then inform a second
development cycle that results in a beta version of the POLCA
modeling tool.
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