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	Theory building
	Application oriented research

	Rationalist approach
	Other approaches
	Cases

	Theory building
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	Laux et al. (2017)
	Jafarinejad and Pouyan (2017); Has and Allmer (2017); Appice and Malerba (2016); Mazouz (2016); Evermann (2016); Fernández et al. (2016); Boutsinas (2013); Ma et al. (2011);Chien-Ta Bruce et al. (2007); Liao et al. (2005); Gougar et al. (2002)
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Fig. 6 Classification of literature (Source: Author(s) Compilation)
Appendix C

Enablers of LSS and big data (Source: Author(s) Compilation)
	Enablers of LSS and big data
	Measures
	References

	Volume
	(1) Scale of data,       (2) Warehoused data, (3) Endless generation of data
	Laux et al. (2017); Zhang et al. (2017); Appice and Malerba (2016); Li et al. (2006); Mazouz (2016); Zhao et al. (2015); Khodabandelou et al. (2015); Ghosh and Maiti (2014); Ko et al. (2012); Marksberry et al. (2011); Guh et al. (2011); Marksberry and Parsley (2011); Gaudard et al. (2009); Zudilova-Seinstra et al. (2008); Chien-Ta Bruce et al. (2007); Zhao and Cheng (2005); Cao et al. (2005); Gougar et al. (2002)

	Velocity
	(1) Pace of data creation,                                 (2) Information handling period,                        (3) Information broadcasting time
	Laux et al. (2017); Ghosh and Maiti (2014); Xu et al. (2014);  Boutsinas (2013); Ko et al. (2012); Song and Van der Aalst (2008); Van der Aalst and Nikolov (2008); Wang et al. (2008); Cao et al. (2005); Yeung and Moore (1997);

	Variety
	(1) Data diversity,               (2) Interoperability
	Jafarinejad and Pouyan (2017); Jing et al. (2017); Zhang et al. (2017); Laux et al. (2017); Has  and Allmer (2017); Appice and Malerba (2016); Hsiao et al. (2016); Khodabandelou et al. (2015); Chen et al. (2015); Ghosh and Maiti (2014); Glorio et al. (2012); Ko et al. (2012); Marksberry et al. (2011); Marksberry and Parsley (2011); Karniel and Reich (2009); Ming et al. (2008); Van der Aalst and Nikolov (2008); Chien-Ta Bruce et al. (2007; Li et al. (2006); Cao et al. (2005); Liao et al. (2005); Zhao and Cheng (2005); Yeung and Moore (1997)

	Veracity/Accuracy
	(1) Level of Information Quality,  (2) Information Flexibility, (3) Consistency, (4) Precision, (5) Availability
	Dao et al. (2017); Jing et al. (2017); Appice and Malerba (2016); Mazouz (2016); Evermann (2016); Riegler et al. (2015); Ghosh and Maiti (2014); Boutsinas (2013); Ko et al. (2012); Ma et al. (2011); Shiue (2009); Song and Van der Aalst (2008); Wong et al. (2007); Li et al. (2006); Bisgaard (2005); Cao et al. (2005); Esfarjani and Nof (1998)

	Firm’s standpoint
	(1) Concern of failure, (2) Unwillingness to make things easier,               (3) Sensitivity towards projects and operations in LSS,                                      (4) Obligation to agility,                                    (5) Admiration to the process knowledge,          (6) Unaware about the current capability of the process
	Has  and Allmer (2017); Laux et al. (2017); Wynn et al. (2017); Fernández et al. (2016); Shrestha et al. (2016); Mazouz (2016); Ou-Yang et al. (2015); Ghosh and Maiti (2014); Albliwi et al. (2014); Glorio et al. (2012); Guh et al. (2011); Gaudard et al. (2009); Ming et al. (2008); Zudilova-Seinstra et al. (2008); Jansen-Vullers et al. (2006); Wang et al. (2006); Li et al. (2006); Yang et al. (2004); Palaniappan et al. (1992)


Concerns for big data in LSS (Source: Author(s) Compilation)
	Concerns for big data in LSS
	Measures
	References

	System design and integration
	(1) Integration and cooperation between different resource agents (2) Interactive exploration of process data (3) Data filtration and iteration adjustment (4) Performance in dynamic environment (5) Design structure matrix
	Dao et al. (2017); Wynn et al. (2017); Chen et al. (2015); Xu et al. (2014); Ko et al. (2012); Karniel and Reich (2009); Ming et al. (2008); Zudilova-Seinstra et al. (2008); Jansen-Vullers et al. (2006); Wang et al. (2006); Esfarjani and Nof (1998); Yeung and Moore (1997)

	System performance
	(1) Multiple process comparison (2) Prescriptive framework (3) Strategic and process-oriented framework (4) Cross reference analysis
	Wynn et al. (2017); Laux et al. (2017); Li et al. (2006); Mazouz (2016); Ou-Yang et al. (2015); Ghosh and Maiti (2014); Guh et al. (2011); Guh et al. (2011); Shiue (2009); Johnston et al. (2008); Ming et al. (2008); Wang et al. (2006) 

	Security and reliability of data
	(1) Architectural challenges (2) Virtualization (3) Monitoring (4) Distributed infrastructure
	Laux et al. (2017); Zhao et al. (2015); Li et al. (2006); Mazouz (2016); Ghosh and Maiti (2014); Xu et al. (2014); Song and Van der Aalst (2008)

	Sustaining the control and conducting the experiments
	(1) Data management (2) Computer- controlled system (3) Continuous and collective effort (4) Optimal process setting (5) Potential factors and levels
	Jafarinejad and Pouyan (2017); González et al. (2015); Ou-Yang et al. (2015); Ghosh and Maiti (2014); Gaudard et al. (2009); Zudilova-Seinstra et al. (2008); Van der Aalst and Nikolov (2008); Wang et al. (2006); 

	Distributed material and information flow
	(1) Event logs (2) Distributed data (3) Workflow management (4) Decentralization and co-ordination (5) Cooperative design of process flow (6) Material transfer system 
	Jafarinejad and Pouyan (2017); Evermann (2016); Fernández et al. (2016); Ou- Yang et al. (2015); Wang et al. (2008); Gougar et al. (2002); Esfarjani and Nof (1998); Yeung and Moore (1997); Palaniappan et al. (1992)


Appendix D

Citation overview for the top 10 cited papers
 (Source: Author(s) Compilation)
	 
	No. of Citations
	 

	Publication Year
	Paper Title
	Author(s)
	Journal Title
	<2014
	2014
	2015
	2016
	2017
	2018
	Total

	2008
	Towards comprehensive support for organizational mining
	Song M., van der Aalst W.M.P.
	Decision Support Systems
	63
	20
	21
	19
	17
	5
	145

	2005
	Web services and process management: A union of convenience or a new area of research?
	Zhao J.L., Cheng H.K.
	Decision Support Systems
	46
	1
	1
	1
	0
	1
	50

	2006
	Using mega-fuzzification and data trend estimation in small data set learning for early FMS scheduling knowledge
	Li D.-C., Wu C.-S., Tsai T.-I., Chang F.M.
	Computers and Operations Research
	31
	4
	3
	3
	3
	0
	44

	2005
	Venture gestation paths of nascent entrepreneurs: Exploring the temporal patterns
	Liao J., Welsch H., Tan W.-L.
	Journal of High Technology Management Research
	18
	4
	6
	6
	4
	6
	44

	2011
	Modelling and analysis of workflow for lean supply chains
	Ma J., Wang K., Xu L.
	Enterprise Information Systems
	20
	7
	5
	4
	4
	2
	42

	2009
	From DSM-based planning to design process simulation: A review of process scheme logic verification issues
	Karniel A., Reich Y.
	IEEE Transactions on Engineering Management
	12
	7
	6
	7
	6
	4
	42

	2009
	Data-mining-based dynamic dispatching rule selection mechanism for shop floor control systems using a support vector machine approach
	Shiue Y.-R.
	International Journal of Production Research
	10
	3
	4
	5
	1
	4
	27

	2006
	Mining configurable enterprise information systems
	Jansen-Vullers M.H., Van Der Aalst W.M.P., Rosemann M.
	Data and Knowledge Engineering
	21
	2
	0
	1
	1
	0
	25

	1998
	Client-server model of integrated production facilities
	Esfarjani K., Nof S.Y.
	International Journal of Production Research
	16
	0
	3
	0
	0
	0
	19

	2006
	Automatic identification of spatial defect patterns for semiconductor manufacturing
	Wang C.-H., Wang S.-J., Lee W.-D.
	International Journal of Production Research
	8
	2
	1
	1
	4
	2
	18

	Total       
	245
	50
	50
	47
	40
	24
	456


Appendix E

Top 5 journals with regards to the number of papers (Source: Author’s compilation)
	Journal Title
	No. of Papers

	International Journal of Production Research
	9

	IEEE Transactions on Services Computing
	5

	Decision Support Systems
	4

	Data and Knowledge Engineering
	2

	Quality and Reliability Engineering International
	2


Top 10 institutions with regards to the number of papers (Source: Author’s compilation)
	Name of the Institution
	Country
	No. of Papers

	Technische Universiteit Eindhoven
	Netherlands
	4

	Queensland University of Technology
	Australia
	3

	University of Amsterdam
	Netherlands
	2

	Purdue University
	USA
	2

	Wayne State University
	USA
	2

	City University of Hong Kong
	China
	2

	University of Kentucky
	USA
	2

	Tianjin University
	China
	2

	Shanghai Jiao Tong University
	China
	2

	Huafan University
	Taiwan
	2


Top 5 countries with regards to the number of papers (Source: Author’s compilation)
	Country
	No. of Papers

	United States
	19

	China
	8

	Netherlands
	7

	Taiwan
	7

	Australia
	6
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