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Appendix
This appendix presents the research items that derived from the SLR pertaining to:
RQ1 - Do BPR methodologies generally describe a systematic set of methods and principles for process redesign? Are these methodologies themselves developed through systematic approaches?
RQ2 - Are the identified BPR methodologies generalizable across diverse industries, contexts, and process types, and to what extent do they fulfill the criteria for broad applicability?
The appendix is supplemented with additional information such as demographic statistics, detailed results of the data extraction, basic framework or methodology information, etc.
1. Papers in the final data set
The following table presents the research items (papers) in the final data set, where they have been enumerated in ascending order of their publication year (2000 to 2022). Further information is listed (authors, paper title and source).
Table A1. Papers resulting from the SLR
	Number
	Authors
	Year
	Title
	Source

	Paper 1
	Lee, K. T., and K. B. Chuah
	2001
	A SUPER methodology for business process improvement‐An industrial case study in Hong Kong/China
	International Journal of Operations & Production Management

	Paper 2
	Chan, K. K., and Trevor A. Spedding
	2003
	An integrated multidimensional process improvement methodology for manufacturing systems
	Computers & Industrial Engineering

	Paper 3
	Harmon, Paul
	2003
	Business process change: a manager's guide to improving, redesigning, and automating processes
	Book (Morgan Kaufmann Publishers)

	Paper 4
	Zhou, Yonghua, and Yuliu Chen
	2003
	The methodology for business process optimized design
	Annual Conference of the IEEE Industrial Electronics Society (IECON'03)

	Paper 5
	Čičin-Šain, Marina, Slavomir Vukmirović, and Zvonko Čapko.
	2004
	Methodological framework of business reengineering within logistics system
	Journal of computing and information technology

	Paper 6
	Reijers, Hajo A., and S. Liman Mansar.
	2005
	Best practices in business process redesign: an overview and qualitative evaluation of successful redesign heuristics
	Omega

	Paper 7
	Mansar, Selma Limam, and Hajo A. Reijers
	2005
	Best practices in business process redesign: validation of a redesign framework
	Computers in industry

	Paper 8
	Mansar, Selma Limam, Hajo A. Reijers, and Fouzia Ounnar
	2005
	BPR implementation: A decision-making strategy
	International Conference on Business Process Management 2005

	Paper 9
	Jansen-Vullers, Monique, and Hajo Reijers
	2005
	Business process redesign in healthcare: towards a structured approach
	INFOR: Information Systems and Operational Research

	Paper 10
	Adesola, Sola, and Tim Baines
	2005
	Developing and evaluating a methodology for business process improvement
	Business Process Management Journal

	Paper 11
	M. H. Jansen-Vullers M. Netjes H. A. Reijers M. J. Stegeman
	2006
	A Redesign Framework for Call Centers
	International Conference on Business Process Management 2006

	Paper 12
	Gu, Huei-Zhen, and Hsiu-Yin Lu
	2006
	Applying cmmi approach to business process improvement
	Electronic Commerce Studies

	Paper 13
	Vergidis, K., Ashutosh Tiwari, and Basim Majeed.
	2006
	Business process improvement using multi-objective optimisation
	BT Technology Journal

	Paper 14
	Tiwari, Ashutosh, Kostas Vergidis, and Basim Majeed.
	2006
	Evolutionary Multi-objective Optimisation of Business Processes
	IEEE International Conference on Evolutionary Computation 2006

	Paper 15
	Peter Dalmaris, Eric Tsui, Bill Hall and Bob Smith
	2007
	A framework for the improvement of knowledge‐intensive business processes
	Business Process Management Journal

	Paper 16
	Mansar, S. Limam, and Hajo A. Reijers
	2007
	Best practices in business process redesign: use and impact
	Business Process Management Journal

	Paper 17
	Andersen, Bjørn.
	2007
	Business process improvement toolbox
	Book (ASQ Quality Press)

	Paper 18
	Abdolvand, Neda, Zahra Ferdowsi, and Amir Albadvi.
	2007
	Towards a unified perspective of business process reengineering methodologies
	International journal of technology transfer and commercialisation

	Paper 19
	Coskun, Semih, Huseyin Basligil, and Hayri Baracli.
	2008
	A weakness determination and analysis model for business process improvement
	Business Process Management Journal

	Paper 20
	Khan, Zulfiqar, Rajeev K. Bali, and Nilmini Wickramasinghe.
	2008
	A business process improvement framework to facilitate superior SME operations
	International journal of networking and virtual organisations

	Paper 21
	Siha, Samia M., and Germaine H. Saad
	2008
	Business process improvement: empirical assessment and extensions
	Business Process Management Journal

	Paper 22
	Greasley, Andrew
	2008
	Enabling Simulation – Simulation and Process Improvement Methodology
	"Decision Engineering" book (Springer)

	Paper 23
	Goel, Sanjay, and Vicki Chen
	2008
	Integrating the global enterprise using Six Sigma: business process reengineering at General Electric Wind Energy
	International Journal of Production Economics

	Paper 24
	Tao Zhao, Qingfu Su, Changxin Zhao and Liaohua Chang
	2009
	A four-dimensional framework for broad band business process improvement in HT Company
	IEEE International Conference on Computers & Industrial Engineering 2009

	Paper 25
	Chen, Liang, Tao Xue, and Ali Yang
	2009
	Business process continuous improvement system based on workflow mining technology
	World Congress on Computer Science and Information Engineering WRI 2009

	Paper 26
	Samaranayake, Premaratne
	2009
	Business process integration, automation, and optimization in ERP: Integrated approach using enhanced process models
	Business Process Management Journal

	Paper 27
	Mansar, Selma Limam, Hajo A. Reijers, and Fouzia Ounnar.
	2009
	Development of a decision-making strategy to improve the efficiency of BPR
	Expert Systems with Applications

	Paper 28
	Zagloel, T. Yuri, M. Dachyar, and Febi Nur Arfiyanto
	2009
	Quality Improvement Using Model-Based and Integrated Process Improvement (MIPI) Methodology
	International Conference on QiR (Quality in Research) 2009

	Paper 29
	Seethamraju, Ravi, and Olivera Marjanovic
	2009
	Role of process knowledge in business process improvement methodology: a case study
	Business Process Management Journal

	Paper 30
	Hanafizadeh, Payam, Morteza Moosakhani, and Javad Bakhshi
	2009
	Selecting the best strategic practices for business process redesign
	Business Process Management Journal

	Paper 31
	Ramias, Alan J., and Richard Rummler
	2009
	The evolution of the effective process framework: A model for redesigning business processes
	Performance Improvement

	Paper 32
	Harmon, Paul
	2010
	Business process change: A guide for business managers and BPM and Six Sigma professionals
	Book (Morgan Kaufmann Publishers)

	Paper 33
	Tiwari, A., Turner, C., Ball, P., & Vergidis, K.
	2010
	Multi-Objective Optimisation of Web Business Processes
	Asia-Pacific Conference on Simulated Evolution and Learning (SEAL) 2010

	Paper 34
	Martin, Jochen, Tobias Conte, and Rico Knapper.
	2010
	Towards objectives-based process redesign
	Americas Conference on Information Systems (AMCIS) 2011

	Paper 35
	Vinek, Elisabeth, Peter Paul Beran, and Erich Schikuta
	2011
	A Dynamic Multi-Objective Optimization Framework for Selecting Distributed Deployments in a Heterogeneous Environment
	Procedia Computer Science

	Paper 36
	Kurniawan, Tri A., Aditya K. Ghose, and Lam-Son Lê.
	2011
	A Framework for Optimizing Inter-operating Business Process Portfolio
	Information Systems Development

	Paper 37
	Niedermann, Florian, Sylvia Radeschütz, and Bernhard Mitschang
	2011
	Business Process Optimization Using Formalized Optimization Patterns
	International Conference on Business Information Systems (BIS) 2011

	Paper 38
	Niedermann, Florian, and Holger Schwarz
	2011
	Deep Business Optimization: Making Business Process Optimization Theory Work in Practice
	International Conference on Exploring Modeling Methods for Systems Analysis and Design (BPMDS) 2011, (EMMSAD) 2011

	Paper 39
	Setiawan, Mukhammad Andri, Shazia Sadiq, and Ryan Kirkman.
	2011
	Facilitating Business Process Improvement through Personalized Recommendation
	International Conference on Business Information Systems (BIS) 2011

	Paper 40
	Martin, J., Betz, S., Conte, T., Gerhardt, C., & Weinhardt, C.
	2011
	Objectives-based Business Process Redesign in Financial Planning-A Case Study
	European Conference on Information Systems (ECIS) 2011

	Paper 41
	Laura Sánchez-González, Francisco Ruiz, Félix García, Mario Piattini
	2011
	Improving quality of business process models
	International Conference on Evaluation of Novel Approaches to Software Engineering

	Paper 42
	Lodhi, Azeem, Veit Köppen, and Gunter Saake
	2011
	Business Process Improvement Framework and Representational Support
	International Conference on Intelligent Human Computer Interaction (IHCI) 2011

	Paper 43
	Sohail, Abid, and P. Dhanapal Durai Dominic
	2012
	A gap between Business Process Intelligence and redesign process
	International Conference on Computer & Information Science (ICCIS) 2012

	Paper 44
	Vergidis, Kostas, Dhish Saxena, and Ashutosh Tiwari.
	2012
	An evolutionary multi-objective framework for business process optimisation
	Applied Soft Computing

	Paper 45
	Martin, Jochen, Tobias Conte, and Athanasios Mazarakis.
	2012
	Process Redesign for Liquidity Planning in Practice: An Empirical Assessment
	International Conference on Advanced Information Systems Engineering (CAiSE) 2012

	Paper 46
	Mazz, Md, and Manish Kumar
	2012
	Structured Method for Business Process Improvement
	International Conference on Services in Emerging Markets 2012

	Paper 47
	Ghosh, Soumyadip, Aliza R. Heching, and Mark S. Squillante
	2013
	A two-phase approach for stochastic optimization of complex business processes
	Winter Simulations Conference (WSC) 2013

	Paper 48
	Darmani, Anna, and Payam Hanafizadeh
	2013
	Business process portfolio selection in re-engineering projects
	Business process management journal

	Paper 49
	Lohrmann, Matthias, and Manfred Reichert
	2013
	Demonstrating the Effectiveness of Process Improvement Patterns
	International Workshop on Business Process Modeling, Development and Support (BPMDS) 2013

	Paper 50
	Zellner, Gregor.
	2013
	Towards a framework for identifying business process redesign patterns
	Business Process Management Journal

	Paper 51
	Riemann, Ute.
	2013
	Value-chain oriented identification of indicators to establish a comprehensive process improvement framework
	International Journal of Managing Value and Supply Chains

	Paper 52
	Palma-Mendoza, Jaime A., Kevin Neailey, and Rajat Roy
	2014
	A business process re-design methodology to support supply chain integration
	International Journal of Information Management

	Paper 53
	Brzostowski, K., Gąsior, D., Grzech, A., Juszczyszyn, K., Kołaczek, G., Kozik, A., ... & Świątek,
	2014
	Business process optimization platform for integrated information systems
	"Information systems architecture and technology" Book (Wrocław University of Technology)

	Paper 54
	Heavey, Colm, Ann Ledwith, and Eamonn Murphy.
	2014
	Introducing a new continuous improvement framework for increased organisational return on investment
	The TQM Journal

	Paper 55
	Vera-Baquero, Alejandro, Ricardo Colomo-Palacios, and Owen Molloy
	2014
	Towards a Process to Guide Big Data Based Decision Support Systems for Business Processes
	Procedia Technology

	Paper 56
	Palma-Mendoza, Jaime A., and Kevin Neailey.
	2015
	A business process re-design methodology to support supply chain integration: Application in an Airline MRO supply chain
	International Journal of Information Management

	Paper 57
	Vergidis, K., Turner, C., Alechnovic, A., & Tiwari, A.
	2015
	An automated optimisation framework for the development of re-configurable business processes: a web services approach
	International Journal of Computer Integrated Manufacturing

	Paper 58
	Grzech, Adam, Krzysztof Juszczyszyn, and Paweł Świątek.
	2015
	Methodology and platform for business process optimization
	Progress in Systems Engineering

	Paper 59
	Somphanpae, Salinthip, and Somjai Boonsiri.
	2016
	Business Process Improvement Using Adjustable Parameters on Simulation–A Case Study in Restaurant Business
	Journal of Advances in Information Technology

	Paper 60
	Lohrmann, Matthias, and Manfred Reichert.
	2016
	Effective application of process improvement patterns to business processes
	Software and Systems Modeling

	Paper 61
	Stojanović, D., Slović, D., Tomašević, I., & Simeunović, B.
	2016
	Model for selection of business process improvement methodologies
	Toulon-Verona International Conference Excellence in Services 2016

	Paper 62
	Mahammed, Nadir, and Sidi Mohamed Benslimane
	2016
	Toward Multi Criteria Optimization of Business Processes Design
	International Conference on Model and Data Engineering (MEDI) 2016

	Paper 63
	Ghanadbashi, Saeedeh, and Raman Ramsin.
	2016
	Towards a method engineering approach for business process reengineering
	The Institution of Engineering and Technology (IET) Software

	Paper 64
	Attong, Maxine, and Terrence Metz
	2016
	Change or die: The business process improvement manual
	Book (CRC Press)

	Paper 65
	Sallos, Mark P., Esin Yoruk, and Alexeis García-Pérez.
	2017
	A business process improvement framework for knowledge-intensive entrepreneurial ventures
	The Journal of Technology Transfer

	Paper 66
	Avci, Mualla Gonca, and Hasan Selim
	2017
	A Multi-objective, simulation-based optimization framework for supply chains with premium freights
	Expert Systems with Applications

	Paper 67
	Mahammed, Nadir, and Sidi Mohamed Benslimane
	2017
	An Evolutionary Algorithm Based Approach for Business Process Multi-Criteria Optimization
	International Journal of Organizational and Collective Intelligence (IJOCI)

	Paper 68
	Georgoulakos, K., Vergidis, K., Tsakalidis, G., & Samaras, N.
	2017
	Evolutionary multi-objective optimization of business process designs with pre-processing
	IEEE Congress on Evolutionary Computation (CEC) 2017

	Paper 69
	Tsakalidis, George, and Kostas Vergidis.
	2017
	Towards a comprehensive business process optimization framework
	IEEE 19th Conference on Business Informatics (CBI) 2017

	Paper 70
	Laura Sánchez-González, Félix García, Francisco Ruiz, Mario Piattini
	2017
	A case study about the improvement of business process models driven by indicators
	Software & Systems Modeling

	Paper 71
	Huo, Jiuyuan, and Liqun Liu.
	2018
	An Optimization Framework of Multiobjective Artificial Bee Colony Algorithm Based on the MOEA Framework
	Computational intelligence and neuroscience

	Paper 72
	Kang, Parminder Singh, and Rajbir Singh Bhatti
	2018
	Continuous process improvement implementation framework using multi-objective genetic algorithms and discrete event simulation
	Business Process Management Journal

	Paper 73
	Mahammed, Nadir, Sidi Mohamed Benslimane, and Nesrine Hamdani
	2018
	Evolutionary Multi-objective Optimization of Business Process Designs with MA-NSGAII
	IFIP International Conference on Computational Intelligence and Its Applications (CIIA) 2018

	Paper 74
	Mahammed, N., Benslimane, S. M., Ouldkradda, A., & Fahsi, M.
	2018
	Evolutionary Business Process Optimization using a Multiple-Criteria Decision Analysis method
	International conference on computer, information and telecommunication systems (CITS) 2018

	Paper 75
	Torkhani, R., Laval, J., Malek, H., & Moalla, N.
	2018
	Intelligent Framework for Business Process Automation and Re-engineering
	International Conference on Intelligent Systems (IS) 2018

	Paper 76
	AbdEllatif, Mahmoud, Marwa Salah Farhan, and Naglaa Saeed Shehata.
	2018
	Overcoming business process reengineering obstacles using ontology-based knowledge map methodology
	Future Computing and Informatics Journal

	Paper 77
	Rosemann, Michael
	2018
	The NESTT: Rapid Process Redesign at Queensland University of Technology
	“Business Process Management Cases” Book (Springer)

	Paper 78
	Khan, M. A. A., Butt, J., Mebrahtu, H., & Shirvani, H.
	2020
	Analyzing the Effects of Tactical Dependence for Business Process Reengineering and Optimization
	Designs

	Paper 79
	Ratnasari, Anita, Devi Fitrianah, and Wachyu Hari Haji.
	2020
	BPTrends Redesign Methodology (BPRM) for the Development Disaster Management Prevention Information System
	Asia Pacific Information Technology Conference 2020

	Paper 80
	Skoglund, Björn, and Erik Perjons
	2020
	Towards a goal and problem-based business process improvement framework–an experience report
	Practice of Enterprise Modelling Conference Forum (POEM) 2019

	Paper 81
	Thai-Minh Truong, Lam-Son Lê, Elda Paja & Paolo Giorgini
	2021
	A data-driven, goal-oriented framework for process-focused enterprise re-engineering
	Information Systems and e-Business Management

	Paper 82
	Tsakalidis, George, and Kostas Vergidis
	2021
	A Roadmap to Critical Redesign Choices That Increase the Robustness of Business Process Redesign Initiatives
	Journal of Open Innovation: Technology, Market, and Complexity

	Paper 83
	Mukherjee, K. K., Reka, L., Mullahi, R., Jani, K., & Taraj, J.
	2021
	Public services: a standard process model following a structured process redesign
	Business Process Management Journal


2. Demographic Statistics
Beyond the objective of this SLR which consists of determining the state of the art on business process redesign methodologies, this section provides some basic demographic statistics on business process redesign research.
As shown in Figure A-1 there has been a fluctuation in the number of publications related to business process redesign methodologies between 2000 and 2022. A steady increase on the research topic can be observed after 2004 and a substantial increase is evident in the years 2009 and 2011. In the following years (2012 to 2018) there is an increasing rate of published papers, until 2019 where one can observe a decreasing rate for the last three years (2019 to 2021).

Figure A1. Publication’s year Overview.
Main authors in the research area of business process redesign methodologies according to this SLR are shown in Figure A2.

Figure A2. Authors Overview.
If we focus on publication type (Figure A3), we can see that 47 out of 83 (57%) of the papers were published in Journals, 29 (35%) in Conference / Symposium / Workshop Proceedings and 7 out of the 83 (8%) were included in books or book chapters.

Figure A3. Publications Type Overview.
Table A2 shows the publication outlets with the largest number of papers related to business process redesign methodologies. The first by far is the Business Process Management Journal (Emerald Publishing) with 12 published papers in the defined period.
Table A2. Publications overview.
	Source
	Source Type
	Count

	Business Process Management Journal
	Journal
	12

	International Journal of Information Management
	Journal
	2

	Expert Systems with Applications
	Journal
	2

	Business Process Change
	Book / Book Chapter
	2

	International Conference on Business Process Management
	Conference / Congress / Symposium / Workshop
	2

	International Conference on Business Information Systems (BIS)
	Conference / Congress / Symposium / Workshop
	2

	IEEE International Conference on Evolutionary Computation / IEEE Congress on Evolutionary Computation (CEC)
	Conference / Congress / Symposium / Workshop
	2

	Americas Conference on Information Systems (AMCIS) / European Conference on Information Systems (ECIS)
	Conference / Congress / Symposium / Workshop
	2


In figure A4 the authors present the number of publications for each type of change. The most papers refer to business process improvement (31) and the least ones to business process reengineering (11) which is nowadays considered an obsolete and not preferable type of change due to its extended level of change.

Figure A4. Type of Change Overview.
3. Detailed results of data extraction
[bookmark: _Hlk118617438]In this section, the authors provide detailed results of the extracted data. Table A3 presents the artefacts (frameworks or methodologies) introduced in the 83 selected papers, the papers each one appears in (either intact or as an extension of the initially introduced one) and the type of change, it pertains to. Each artefact is numbered as AP (Application) MD (Methodology) and a number assigned in descending chronological order, while its title or a short description is also provided. In total, 57 artefacts were introduced in the data set of 83 papers. The papers 5,31,35,39,43,50,54,60,72,77 and 82 do not introduce an artefact that applies to the RQ.
Table A3. Artefacts resulting from the SLR.
	No
	Artefact title or short description
	Papers
	Type

	AP MD 1
	SUPER methodology
	Paper 1
	Improvement / Reengineering / Benchmarking

	AP MD 2
	Integrated multidimensional process improvement methodology (IMPIM)
	Paper 2
	Improvement / Reengineering

	AP MD 3
	Business Process Redesign Framework
	Paper 3
	Redesign

	AP MD 4
	The Framework of Business Process Optimized Design
	Paper 4
	Optimization

	AP MD 5
	BPR Framework
	Papers 6,7,16,30
	Redesign

	AP MD 6
	Business Process Redesign (BPR) Implementation Strategy
	Paper 8
	Redesign

	AP MD 7
	BPR Methodology
	Paper 9
	Redesign

	AP MD 8
	Business Process Improvement (BPI) Methodology
	Papers 10,59
	Improvement

	AP MD 9
	Redesign Framework for call centers
	Paper 11
	Redesign

	AP MD 10
	CMMI framework
	Paper 12
	Improvement

	AP MD 11
	Business process optimisation framework (bpoF)
	Papers 13,14,33,44,57,68
	Optimization

	AP MD 12
	KBPI Framework
	Paper 15
	Improvement

	AP MD 13
	A process for conducting Business Process Reengineering - Business Process Improvement Roadmap
	Paper 17
	Improvement

	AP MD 14
	Business Process Reengineering Methodology
	Paper 18
	Reengineering

	AP MD 15
	Process Improvement methodology
	Paper 19
	Improvement

	AP MD 16
	Business Process Improvement (BPI) Framework
	Paper 20
	Improvement

	AP MD 17
	A conceptual framework for guiding BPI practice
	Paper 21
	Improvement

	AP MD 18
	Process Improvement Methodology through Simulation
	Paper 22
	Improvement

	AP MD 19
	Framework for Business Process Reengineering (BPR)
	Paper 23
	Reengineering

	AP MD 20
	Four-dimensional Framework for Enterprise BPI
	Paper 24
	Improvement

	AP MD 21
	Business Process Continuous Improvement Framework
	Paper 25
	Improvement

	AP MD 22
	Framework for Process Integration, Automation, and Optimization
	Paper 26
	Optimization

	AP MD 23
	BPR Methodology using a decision-making method based on AHP
	Paper 27
	Redesign

	AP MD 24
	Model-Based and Integrated Process Improvement (MIPI) Methodology
	Paper 28
	Improvement

	AP MD 25
	A knowledge co-creation process that uses collaborative exploration of different scenarios and contexts 
	Paper 29
	Improvement

	AP MD 26
	The BPTrends Redesign Methodology
	Paper 32
	Redesign

	AP MD 27
	The Redesign Model
	Paper 34
	Redesign

	AP MD 28
	Framework for Process Portfolio Optimization
	Paper 36
	Optimization

	AP MD 29
	deep Business Optimization Platform
	Papers 37,38
	Optimization

	AP MD 30
	Stage-activity Business Process Reengineering Framework
	Paper 40
	Reengineering

	AP MD 31
	Conceptual Model for BPI
	Paper 41
	Improvement

	AP MD 32
	Framework for business process improvement and analysis
	Paper 42
	Improvement

	AP MD 33
	Redesign Framework with prior Financial Planning
	Paper 45
	Redesign

	AP MD 34
	Framework for selecting suitable process improvement patterns
	Paper 46
	Improvement

	AP MD 35
	Two-stage business process optimization framework
	Paper 47
	Optimization

	AP MD 36
	A model for selection of most appropriate reengineering scenarios
	Paper 48
	Reengineering

	AP MD 37
	Extended Conceptual Framework for Process improvement
	Paper 49
	Improvement

	AP MD 38
	A Comprehensive Process Improvement Framework
	Paper 51
	Improvement

	AP MD 39
	BPR methodological framework to support supply chain integration (SCI)
	Papers 52, 56
	Redesign

	AP MD 40
	Business Process Optimization Methodology (BPOM)
	Papers 53,58
	Optimization

	AP MD 41
	a Business Process Improvement methodology
	Paper 55
	Improvement

	AP MD 42
	Model for selecting BPI methodology
	Paper 61
	Improvement

	AP MD 43
	Business Process Optimization Framework
	Papers 62,67,73,74
	Optimization

	AP MD 44
	Business Process Reengineering Process (BPRP) Framework
	Paper 63
	Reengineering

	AP MD 45
	Business Process Improvement (BPI) Method
	Paper 64
	Improvement

	AP MD 46
	A conceptual framework for business process improvement in knowledge-intensive entrepreneurial ventures
	Paper 65
	Improvement

	AP MD 47
	A multi-objective simulation-based optimization framework
	Paper 66
	Optimization

	AP MD 48
	A comprehensive business process optimization framework
	Paper 69
	Optimization

	AP MD 49
	BPMIMA framework for BP model improvement
	Paper 70
	Improvement

	AP MD 50
	Unified Optimization Framework with MOABC Algorithm
	Paper 71
	Optimization

	AP MD 51
	A Framework for business process improvement and automation
	Paper 75
	Improvement

	AP MD 52
	Process Reengineering Ontology-based knowledge Map Methodology (PROM)
	Paper 76
	Reengineering

	AP MD 53
	Τhe Khan–Hassan–Butt (KHB) methodology
	Paper 78
	Reengineering

	AP MD 54
	BPTrends Redesign Methodology (BPRM)
	Paper 79
	Redesign

	AP MD 55
	The BPI framework
	Paper 80
	Improvement

	AP MD 56
	A framework for redesigning business processes
	Paper 81
	Redesign

	AP MD 57
	Process redesign framework (PRF)
	Paper 83
	Redesign


4. Analysis of Artefacts
This section presents the analysis of the methodologies adopted in each artefact, their phases or stages towards BPR and important information related to the systematicity (Table A4) and generalizability (Table A5) of each artefact.
Table A4. Adopted Methodology and Systematicity of each Artefact.
	No
	Adopted Methodology
	AP MD Phases / Stages 
	Systematic Nature

	AP MD 1
	Introduced by the authors.
	Select the Process, Understand the Process, Proceed with the Process Measurement, Execute the Process Improvement, Review the Improved Process.
	X

	AP MD 2
	Introduced by the authors.
	Conventional Simulation Study (Productivity), Statistical Process Control (Quality), Activity-Based Costing (Cost), Decision Support Model, BP Reengineering or Process Improvement (TQM).
	X

	AP MD 3
	Introduced by the authors.
	Planning, Analysis, Design, Development, Managing
	X

	AP MD 4
	Introduced by the authors.
	Forming business strategy, BP diagnosis, and determining alternative reengineering blueprints, Forming BPR objectives, BP structurized design and structural optimization, BP assignment optimization, BP evaluation and decision-making, BP implementation.
	X

	AP MD 5
	WCA framework [1], MOBILE workflow model [2], CIMOSA enterprise modeling views [3] and the process description classes of [4].
	Customers, Products, Business Process Operation and Behavioural Views, Organization (Structure, Population), Information and Technology.
	X

	AP MD 6
	The artefact adopts the Analytical Hierarchy Process (AHP) [5].
	The multi-criteria method uses Analytical Hierarchy Process (AHP) and includes the indicators of the following criteria: Component, Popularity, Impact, Goal, Risk.
	X

	AP MD 7
	Introduced by the authors.
	Process modeling, Assessment of benefits of redesign heuristics, Selection of redesign heuristic, Creation of the TO-BE model, Selection of scenarios.
	X

	AP MD 8
	Seven‐step prototype BPI methodology of [6].
	Understand business needs, Understand the process, Model & Analyze Process, Redesign Process, Implement New Process, Assess New Process & Methodology, Review Process.
	X

	AP MD 9
	Introduced by the authors.
	-
	

	AP MD 10
	Capability Maturity Model Integration (CMMI) [7].
	Phases: Customized model tailoring, IDEAL implementation methodology, Evidence assessment principles and suggestions. Maturity levels:  Initial, Managed, Defined, Quantitatively Managed, Optimizing.
	X

	AP MD 11
	Introduced by the authors.
	Framework Input, Optimization with EMOAs, Framework Output.
	X

	AP MD 12
	Karl Popper’s theory of knowledge extended 
by Critical Scientific Realism [8].
	A foundational theory of knowledge, An ontology for dissecting, describing and discussing BPs, A method for the evaluating and improving of BP performance.
	X

	AP MD 13
	Introduced by the author.
	Planning, Reengineering, Transformation, Implementation.
	X

	AP MD 14
	Introduced by the authors.
	BPR Plan, Supportive Environment, Improvement approaches, Process Management, Change Management, Information and Communication Technology.
	X

	AP MD 15
	Weak point analysis and improvement model (WABPI) [9].
	Start-up, Self-analysis, Making changes, Feedback.
	X

	AP MD 16
	Introduced by the authors.
	Vision, Collate and measure, Define and plan BPI, Management awareness, (Management commitment/support and Management education), Training and education in kaizen, (Shop-floor awareness, support and commitment), Check the process.
	X

	AP MD 17
	Introduced by the authors.
	Specify, Analyze, Monitor.
	X

	AP MD 18
	Adaptation of the methodology in [10].
	Build and Communicate Process Map, Measure and Analyse Process Performance, Develop Future Process Design, Enable and Implement Future Process Design.
	X

	AP MD 19
	Introduced by the authors.
	Process Redesign, Tool Selection, Security Analysis.
	X

	AP MD 20
	Introduced by the authors.
	Four dimensions: green dimension makes sure the business process green service-oriented and environment-centered; layers dimension ensures the structure optimization; Logic dimension reflects the right route for BPI; Process dimension is used for looking for the root cause of the problems and proposing targeted suggestions.
	X

	AP MD 21
	Introduced by the authors.
	(1) Info Acquisition, (2) Performance Evaluation, (3) Defects Identification, (4) Model Generation
	X

	AP MD 22
	Enhanced EPC methodology [11].
	BP integration, automation, and optimization.
	

	AP MD 23
	Analysis of practitioner guidebooks (e.g. [12]), practical redesign experience (e.g.[13]) and AHP [5].
	Creative, Structured and Proposed approach.
	X

	AP MD 24
	Model-Based and Integrated Process Improvement (MIPI) methodology [6].
	Understand business needs, Understand the process, Model and analyze the process, Redesign process, Implement new process, Assess new process and methodology, Review new process.
	X

	AP MD 25
	Introduced by the authors.
	Set of coordinated knowledge-management processes 
(Phases: Analysis, Modeling and Optimization).
	

	AP MD 26
	Introduced by the author.
	Understand Project, Analyze BP, Redesign, Implement Redesigned BP, Roll-out.
	X

	AP MD 27
	Design science methodology in [14].
	Envision, Initiate, Diagnose, Redesign, Reconstruct.
	X

	AP MD 28
	Introduced by the authors.
	Rearranging Tasks within a Process, Restructuring Inter-operating Processes, Checking the Pre-defined Compliance, Calculating the Minimal Change Measures, Calculating the Resulting Optimization Value, Obtaining the Solution.
	X

	AP MD 29
	Introduced by the authors.
	Data Integration, Process Analytics, Process Optimization.
	X

	AP MD 30
	Stage-activity framework for BP reengineering [15].
	Envision, Initiate, Diagnose, Redesign, Reconstruct, Evaluation.
	X

	AP MD 31
	Introduced by the authors.
	Measurement, Evaluation, Redesign.
	X

	AP MD 32
	Introduced by the authors.
	Data collection, Computation, Representation in business process models, Steps for improvement, and Mechanism to carry out the changes.
	X

	AP MD 33
	Objectives-based process redesign [16].
	Financial Planning Process Prior to Redesign, 
Key Performance Indicators, Redesign Realization
	X

	AP MD 34
	Introduced by the authors.
	-
	

	AP MD 35
	Introduced by the authors.
	Analytical Approach, Simulation-based Optimization Approach.
	X

	AP MD 36
	Introduced by the authors.
	Selection of strategic processes, Determining best practices for selected strategic processes, Definition of risk and return and measuring degree of change, BPPS.
	X

	AP MD 37
	Alignment with the basic requirements described in [17] and application of process improvement patterns (PIPs). 
	Organizational objectives, Process improvement objectives (PIOs), 
Process improvement measures (PIMs).
	X

	AP MD 38
	Introduced by the author.
	As-Is evaluation of already existing KPIs / PPIs, Identification of corporate strategic topics, Evaluation of the corporate Value Chain, Selection of the corporate End-to-End processes, Selection of functional KPIs / PPIs, Benchmarking, Development of Root-Cause Analysis.
	X

	AP MD 39
	Different methodologies in a single BPR structure based on [18].
	Top management commitment and vision, Business understanding, Identification of relevant supply chain processes and selection of target for redesign, Definition of objectives for improvement, Understanding the process AS IS, design of process TO BE, Implementation of changes, Evaluation of changes.
	X

	AP MD 40
	Introduced by the author.
	Business Analysis, Ontologies, Platform (Software tools).
	X

	AP MD 41
	Introduced by the author.
	Define, Configuration, Execution, Control, Diagnosis.
	X

	AP MD 42
	Introduced by the author.
	Companies attitude toward change, Process Performance, 
Process Characteristics and IT, Impact of Stakeholders.
	

	AP MD 43
	Introduced by the author.
	Generate random population, Check the constraints, Evaluate the solution, XNSGAII.
	X

	AP MD 44
	PattCaR method [19] and alternatives based on process design principles [20].
	Envision, Initiate, Diagnose, Redesign, Implement 
redesigned processes, roll out the redesigned processes.
	X

	AP MD 45
	Introduced by the author.
	Executive Summary, The Process, Vision, Goals, and Objectives, SWOT (strengths, weaknesses, opportunities, threats) Analysis, Project Team, Risks and Opportunities, Resources, Next Steps, Conclusion.
	X

	AP MD 46
	KIE Concept [21].
	Understand the Business Needs, Understand the Process, Model and Analyze the Process, Redesign the Process, Implement New Process, Assess the Improvement Methodology, Review the process. 
	X

	AP MD 47
	Introduced by the author.
	Initial Solution, Optimization, Simulation, Pareto-optimal solutions
	X

	AP MD 48
	Introduced by the author.
	Representing BPs in a quantitative way, Composing BP designs with the use of algorithms, Identifying the optimal processes utilizing the EMOAs, Incorporating pre-processing stages during execution, Testing the application of the developed framework on BPs composed of web services.
	X

	AP MD 49
	Introduced by the author.
	Measurement, Evaluation, Redesign.
	X

	AP MD 50
	MOEA framework [22] with the 
RMOABC algorithm [23].
	Problem Formulation, Algorithm Selection, Optimization process, Results Assessment.
	X

	AP MD 51
	Four-layer methodology [24].
	Preparing for re-engineering, Analysis of the AS-IS processes and criticality identification, Data Engineering, Design the TO-BE process model.
	X

	AP MD 52
	Introduced by the author.
	Preparation and readiness for the organization, Building ontology, Identifying and prioritizing processes, Construction of knowledge structure and source maps, Analyze the maps, Modify the BPs and evaluate the results, Update the ontology.
	X

	AP MD 53
	Data-driven process reengineering (DDPR) and process interdependence algorithm (PIA) [25,26].
	Process Identification, Process Mapping, Data Collection, and Analysis, Process Verification, Reengineering Phase, Implementation.
	X

	AP MD 54
	BPTrends process redesign methodology [27].
	Review project plan, Document as-is process, Agree on process name, sub-processes, inputs, outputs, and activities, Identify flaws, Create a chart of relationships, Determine the required characteristics of each activity, Interview people, Document cost and time, Re-focus on objectives, Recommend changes, Summarize in redesign plan, Present and maintain a redesign plan. 
	X

	AP MD 55
	Design science methodology [14].
	A goal model, A problem model, BPI methods, BPI tasks, 
The relationship model, The action unit pattern.
	X

	AP MD 56
	Design science methodology [14].
	Problem Relevance, Research Rigor, Design as an Artifact, 
Design Evaluation, Research contributions, Communication of Research. 
	X

	AP MD 57
	Design science methodology [14].
	Relocate, Regulate, Delegate, Educate/Allocate, Eliminate, Automate
	X



Table A5. Generalizability aspects of each Artefact.
	No
	1. Can the artefact be applied to all BPs?
	2. Does the artefact support different BPC methods?
	3. Does the artefact support different process model notations?
	4. Does the artefact support the selection of different objectives?
	5. Does the artefact support different redesign heuristics?

	AP MD 1
	X
	X
	X
	X
	X

	AP MD 2
	X
	X
	X
	X
	X

	AP MD 3
	✔ 
	X
	X
	X
	X

	AP MD 4
	X
	✔
	X
	X
	✔

	AP MD 5
	✔
	X
	X
	✔
	✔

	AP MD 6
	✔
	X
	X
	✔
	✔

	AP MD 7
	X
	X
	X
	X
	✔

	AP MD 8
	✔
	X
	X
	✔
	X

	AP MD 9
	X
	X
	X
	✔
	✔

	AP MD 10
	✔
	X
	X
	X
	X

	AP MD 11
	✔
	X
	X
	X
	X

	AP MD 12
	✔
	X
	X
	X
	X

	AP MD 13
	✔
	X
	X
	—
	X

	AP MD 14
	✔
	✔
	X
	X
	X

	AP MD 15
	✔
	X
	X
	X
	X

	AP MD 16
	X
	X
	X
	X
	X

	AP MD 17
	✔
	✔
	X
	X
	X

	AP MD 18
	✔
	X
	X
	X
	X

	AP MD 19
	✔
	X
	X
	✔
	X

	AP MD 20
	✔
	X
	X
	X
	X

	AP MD 21
	✔
	X
	X
	✔
	X

	AP MD 22
	✔
	X
	X
	X
	X

	AP MD 23
	✔
	X
	X
	✔
	✔

	AP MD 24
	✔
	X
	X
	X
	X

	AP MD 25
	✔
	X
	—
	X
	✔

	AP MD 26
	✔
	—
	X
	✔
	X

	AP MD 27
	✔
	X
	X
	X
	X

	AP MD 28
	✔
	X
	X
	X
	X

	AP MD 29
	✔
	X
	X
	✔
	✔

	AP MD 30
	✔
	X
	X
	X
	X

	AP MD 31
	✔
	X
	X
	X
	✔

	AP MD 32
	✔
	X
	X
	✔
	X

	AP MD 33
	✔
	X
	X
	✔
	X

	AP MD 34
	✔
	X
	X
	✔
	✔

	AP MD 35
	✔
	X
	X
	X
	X

	AP MD 36
	✔
	X
	X
	X
	✔

	AP MD 37
	✔
	X
	X
	X
	✔

	AP MD 38
	✔
	X
	X
	X
	X

	AP MD 39
	X
	X
	X
	✔
	X

	AP MD 40
	X
	X
	X
	X
	X

	AP MD 41
	✔
	X
	X
	X
	X

	AP MD 42
	✔
	✔
	X
	✔
	X

	AP MD 43
	✔
	X
	X
	X
	X

	AP MD 44
	✔
	X
	—
	✔
	X

	AP MD 45
	✔
	X
	X
	✔
	X

	AP MD 46
	✔
	X
	X
	X
	X

	AP MD 47
	✔
	X
	X
	X
	X

	AP MD 48
	X
	X
	X
	X
	X

	AP MD 49
	✔
	X
	X
	X
	✔

	AP MD 50
	✔
	X
	X
	X
	X

	AP MD 51
	✔
	X
	X
	X
	X

	AP MD 52
	✔
	X
	X
	X
	X

	AP MD 53
	✔
	X
	X
	X
	X

	AP MD 54
	✔
	X
	X
	X
	X

	AP MD 55
	✔
	✔
	X
	X
	X

	AP MD 56
	✔
	X
	X
	✔
	X

	AP MD 57
	✔
	X
	X
	X
	✔
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