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Connectivity is a defining characteristic of our world in the 21st century. The all-pervasive 
access to information combined with the continuing advances in IT and communications 
technologies offer almost unlimited opportunities to individuals, societies, businesses, 
institutions, and government. However, our information-rich, connected world is generating 
many new problems and challenges. We are in a transition phase in seeking to adapt to the 
‘anywhere, anytime, any device’ world. We need to rethink and re-examine the conceptual 
models, the decision patterns, the networks (both physical and virtual), and the behaviours that 
have guided us thus far in order to provide understanding, insights, and guidance to navigate 
the future. Connectivity is the backdrop theme for EDSI 2019, the European Decision Sciences 
Institute’s annual conference.

We warmly welcome you to EDSI 2019. This booklet contains overviews of each of the 
Keynote papers, the Tutorial papers, the Panel sessions, and Abstracts of each of the papers 
that will be presented at the conference. 

I extend a major thank you to our local conference committee, both academic and 
administrative, who have worked tirelessly to ensure that EDSI 2019 is well organised. Also I
send many thanks to our EDSI board members for their very valuable contributions and quick
responses in dealing with conference issues – we are most grateful.

We very much look forward to meeting and interacting with you at the conference and hope 
you enjoy your stay in Nottingham.

Professor Bart MacCarthy

University of Nottingham

June 2019
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TC-06-3
Gender diversity management in Japanese organizations: an investigation of antecedents and 
contingency factors
Elza Saitovaa Carmela Di Maurob

aSzechenyi Istvan University, Hungary
bUniversity of Catania, Italy
saitova.elza@sze.hu, cdimauro@unict.it

An extensive body of research on workplace gender diversity suggests that diversity leads to better 
organizational performance. However, extant research concentrates on US and Europe-based 
organizations and neglects gender diversity management in countries where the gender gap is the 
widest. In Japan, gender diversity has traditionally been low, and especially the development of career 
ladders for women managers remains a hurdle. However, due to the ageing of Japanese society, the 
topic has recently entered the agenda of policymakers and businessmen.  This paper investigates the 
following research questions with respect to Japanese organizations: a) What factors drive gender 
diversity?  b) What factors support positive outcomes from gender diversity? c) Which are the main 
gender diversity management models? The research builds on the Categorization-Elaboration Model 
(Van Knippenberg et al., 2004), which posits that both positive and negative outcomes can stem from 
diversity in the workplace. In fact, the relationship between diversity and elaboration of task-relevant 
information and perspectives, which positively influences group/organizational performance, is 
negatively moderated by social categorization processes and positively moderated by task complexity, 
conflict management, and leadership. The empirical research is undertaken through in-depth interviews 
with female and male managers in Japanese companies from different industries. The qualitative 
method allows exploring diversity management practices and separating individual-level, team-level, 
and organizational-level antecedents and moderators. This research can enrich existing literature 
because empirical evidence on diversity management in Japanese organizations is still scarce. Drivers 
that positively promote diversity management and its success will be identified.
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TC-06-4
When is a strategic decision not a strategic decision? When it’s about sustainability
Catherine Tilley, Steve Evans
University of Cambridge, UK
cet50@cam.ac.uk, se321@cam.ac.uk

Strategic decisions have particular characteristics, including high levels of interdependency and trade-
offs, making demands on resources including time, information and attention.   Much of the literature 
on strategic decisions is based on the availability of these managerial resources.  However, as companies 
decide to include social and environmental considerations in their decision-making, they introduce these 
characteristics to decisions across the organisation without adding commensurate resources. This places 
new burdens on decision-makers. This study examines the range of decision-support that can help 
executives make complex decisions with limited resources. Using critical incident technique, we 
collected qualitative data about 45 decisions across 20 companies that had involved social and 
environmental considerations.  We tested our findings with the interview participants and a small group 
of senior executives. We find four different archetypes of decisions, each with different characteristics 
in terms of the nature of the problem, organisational locus and types of support needed to make effective 
decisions.   First, the historic academic emphasis on creating analytical approaches to decision support 
for sustainability is only useful in certain contexts. We identify areas for further development of 
organisational or cognitive decision support methods. Second, there are implications for practice as 
companies can start to build the organisational and decision-support capabilities they need to manage 
their most pressing sustainability issues.  Finally, the study may have implications for other contexts in 
which decisions have high levels of complexity and interdependency. This is a qualitative study, and 
our findings could be developed with further testing using quantitative data.  

   EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD 

 5 

 

10TH ANNUAL EUROPEAN DECISION SCIENCES 
CONFERENCE  
DECISION SCIENCES IN A CONNECTED WORLD 

 

UNIVERSITY OF NOTTINGHAM, UK   

JUNE 2 – 5, 2019 
 

 

 

 

Keynotes, Tutorials, Panels and Workshops 

 
 

 

   EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD
  

 1 

10TH ANNUAL EUROPEAN DECISION SCIENCES 
CONFERENCE 
DECISION SCIENCES IN A CONNECTED WORLD

UNIVERSITY OF NOTTINGHAM, UK  

JUNE 2 – 5, 2019
 
 
Contents

1. Welcome………………………………………………………………………….

2. Conference committees………………………………………………………….

2. Keynote papers…………………………………………………………………..

3. Tutorial sessions………………………………………………………………….

4. Panels and Workshops……………………………………………………………

5. Abstracts of presented papers…………………………………………………….

6.  Index by session…………………………………………………………………..

   EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD
  

 2 

10TH ANNUAL EUROPEAN DECISION SCIENCES 
CONFERENCE 
DECISION SCIENCES IN A CONNECTED WORLD

UNIVERSITY OF NOTTINGHAM, UK  

JUNE 2 – 5, 2019

Connectivity is a defining characteristic of our world in the 21st century. The all-pervasive 
access to information combined with the continuing advances in IT and communications 
technologies offer almost unlimited opportunities to individuals, societies, businesses, 
institutions, and government. However, our information-rich, connected world is generating 
many new problems and challenges. We are in a transition phase in seeking to adapt to the 
‘anywhere, anytime, any device’ world. We need to rethink and re-examine the conceptual 
models, the decision patterns, the networks (both physical and virtual), and the behaviours that 
have guided us thus far in order to provide understanding, insights, and guidance to navigate 
the future. Connectivity is the backdrop theme for EDSI 2019, the European Decision Sciences 
Institute’s annual conference.

We warmly welcome you to EDSI 2019. This booklet contains overviews of each of the 
Keynote papers, the Tutorial papers, the Panel sessions, and Abstracts of each of the papers 
that will be presented at the conference. 

I extend a major thank you to our local conference committee, both academic and 
administrative, who have worked tirelessly to ensure that EDSI 2019 is well organised. Also I
send many thanks to our EDSI board members for their very valuable contributions and quick
responses in dealing with conference issues – we are most grateful.

We very much look forward to meeting and interacting with you at the conference and hope 
you enjoy your stay in Nottingham.

Professor Bart MacCarthy

University of Nottingham

June 2019

5



EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD – AUTHOR INDEX 
 

10TH ANNUAL EUROPEAN DECISION SCIENCES 
CONFERENCE  
DECISION SCIENCES IN A CONNECTED WORLD 

UNIVERSITY OF NOTTINGHAM, UK   

JUNE 2 – 5, 2019 
 

 

Author index for presented papers 

 

The author index shows the papers to which each author contributes. Each 

paper’s identifier indicates where the abstract is located in sequence of abstracts 

(MA, MB, TA, TB, TC). 

  

   EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD 

 6 

 
 
 

Keynote 1 
 

The Power of Social Network Analysis 

Martin Everett 
University of Manchester, UK. 
martin.everett@manchester.ac.uk 
Social network analysis is a methodology for capturing, storing, visualizing and 
analyzing relational data; that is, data concerning relations between specified 
entities (e.g., individuals, organizations, nations) and patterns of connection 
within populations of such entities. In this talk we will examine the development 
of social network analysis from hand drawn sociograms of Moreno through to 
applications drawn from big data. The focus will be on highlighting key ideas that 
have had a major influence on either the mathematical development of social 
networks or on the application of network analysis on different types of data. The 
multidisciplinary nature of social network analysis has been a key feature and we 
shall deliberately draw on concepts, ideas and applications from the disciplines 
that have been most closely associated with the subject. The selection of topics is 
entirely personal but is intended to show both the breadth and depth of the subject 
as well as touching on areas of active research. 
Adamic, L. A., & Glance, N. (2005). The political blogosphere and the 2004 US election: divided they 
blog. In Proceedings of the 3rd international workshop on Link discovery (pp. 36-43). ACM. 
Borgatti, S.P., (2005). Centrality and network flow. Social Networks 27:55–71. 
Borgatti, S.P., Everett, M.G. & Johnson, J.C. (2018) Analyzing Social Networks 2nd Ed. Sage 
Publications UK 
Freeman, L. (2004). The development of social network analysis. A Study in the Sociology of Science. 
Lusher, D., J. Koskinen, and G. Robins, eds. (2013). Exponential random graph models for social 
networks. Theory, methods and applications. Cambridge, UK: Cambridge Univ. Press. 
McAndrew, S., & Everett, M. (2015). Music as collective invention: A social network analysis of 
composers. Cultural Sociology, 9(1), 56-80. 
Snijders, T. 2011. Statistical models for social networks. Annual Review of Sociology 1–53 
 

Biography: Martin graduated in mathematics from Loughborough university 
and then went on to Oxford to complete a Masters degree and a Doctorate. He 
has over 40 years experience in research in social network analysis and is 
currently co-director of the Mitchell Centre for Social Network Analysis at the 
University of Manchester. He is a past president of INSNA (the International 
Network for Social Network Analysis), co-editor of the journal Social 
Networks and co-author of the social network analysis package UCINET. His 
work has attracted over 20,000 citations according to Google Scholar. 
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Keynote 2 

 

Seeking the Best Suppliers in the World 
Robert Johnson 
Purchasing Director 
Jaguar Land Rover, UK 

 

Large OEM’s in the Automotive and Aerospace sectors make hundreds of 
supplier selection decisions every week as they drive their new product creation 
and seek to improve suppliers’ manufacturing operations. Supplier performance 
in quality, cost, delivery, and technology must be flawless, and is critical to 
business success. For every selection decision you are seeking to select the best 
supplier in the world. Can game theory inform supplier selection decisions in 
practice? How should you best manage and organise for this? How do you ensure 
the effectiveness and governance of your decisions? What skills and capabilities 
will your supply chain teams require, and how will they leverage the benefits of 
both competition and collaboration? After 35 years managing Purchasing at 
Jaguar Land Rover, Rolls- Royce Aerospace, Toyota, and BMW, I will share my 
practitioner insights on large-scale Purchasing decision making and the future 
challenges likely to be faced. 
 
 

Biography: In his role as Global Purchasing Director for Interiors, Rob 
has overseen over £4b annual spend across its global supply chain. He 
has held responsibility in the past at JLR for Electrical and Powertrain 
Purchasing. Prior to this, Rob spent time in senior procurement roles at 
Rolls Royce Aerospace including Production Purchasing and Supplier 
Development and Quality. He also spent 12 years at Toyota Motor 
Manufacturing Europe – and was Vice President in charge of European 
Purchasing. Whilst at Toyota, Rob gained considerable expertise in 
deploying Lean Manufacturing Supplier Development across the 
brownfield European Auto Supply base. At the early part of his career 

Rob worked for BMW and Rover Group. A graduate of Nottingham University he is a keen supporter 
of both the Alumni and the Business School. 
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Keynote 3 

 
   

 
Retail Beyond the Tipping Point: 
Tackling the Fulfilment Challenges in Omni-Channel Retailing 
Neil Ashworth 
CEO Collect+ and Yodel, UK 

 
We are 25 years into the phenomenon of online retail but service to customers is 
weakening rather than strengthening. We consider how online retailing has 
developed into an omni-channel model, presenting many challenges to retailers 
and distributors. We will discuss the changes in the ‘New Retail’, why delivery 
is so hard, where Supply Chain 4.0 may take us, and what types of solutions are 
coming into play? As consumers become ever more demanding, can ‘New Retail’ 
deliver, and can the positive use of data be a key factor in the next wave of service 
improvement? 
 
 

Biography: Neil joined Collect+, the UK’s largest independent store based 
parcel network as CEO in early 2013 having been at the forefront of digital 
developments in retail for over 15 years. He has led the brand through a 
204% growth in volumes, 129% growth in clients, and over 28% growth in 
network locations. He subsequently took accountability for the Yodel 
brand, marketing, customer experience and commercial functions as Chief 
Commercial Officer. Yodel handles over 145 million parcels every year and 
has a relationship with 85 per cent of the UK’s top retailers. Previously, 
Neil worked as a business advisor to several blue-chip UK retailers and 
fulfilment businesses. At Tesco he was a member of the small team that 
created the Tesco Direct business and was a member of the tesco.com board. 
Prior to Tesco, Neil held senior positions at Woolworths, Hallmark Cards 
and CWS Ltd.  Neil is the immediate past Chairman of CILT(UK), a 

member of the Engineering & Logistics Staff Corps within the British military, and an Ambassador for 
Transaid. In 2017 he received the Sir Robert Lawrence Award, a lifetime achievement recognition from 
CILT for pioneering and innovative contribution to digital retailing. He is a member of the Advisory 
Board at Warwick University Professional and Executive Programme faculty and the Retail and Retail 
Marketing Masters Programmes at Cranfield University School of Management. He is a Visiting Fellow 
at Cranfield University, a Visiting Fellow at Warwick University (WMG) and is Special Professor of 
Operations Management and Information Systems at Nottingham University Business School. 
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Tutorial 1 

 

Conducting Rigorous Survey-based Research 
Antony Paulraj 
University of Nottingham Ningbo China 
Antony.Paulraj@nottingham.edu.cn 
 
Survey research is one of the fundamental research methodologies adopted by 
scholars within different research areas of decision sciences. To ensure that data 
collected through surveys result in solid publications in leading journals, it is 
important that we execute the various key aspects such as literature grounding, 
respondent selection, biases, and data collection in a rigorous fashion. Against 
this backdrop, this tutorial session will focus on showcasing the strategies and 
actions that researchers need to take so as to design and execute rigorous survey 
research. 
Baker, R.P., Crawford, S., & Swinehart, J. (2004). Development and testing of web questionnaires. In 
S. Presser, J. Rothget, M.P. Couper, J. Lessler, E.A. Martin, J. Martin, et al. (Eds.). Methods for Testing 
and Evaluating Survey Questionnaires. 361-384. Wilen, Hoboken, NJ. 
Dillman, D., Smyth, J., & Christian, LM.  (2009). Internet, Mail and Mixed-Mode Surveys: The 
tailored design method.  John Wiley and Sons. 
Fink, A. (2003). The Survey Kit. Sage Publications, Beverly Hills, CA. 
Fowler, F. (1995). Improving Survey Questions: Design and Evaluation. Applied Social Research 
Methods Series, Vol. 38. Sage Publications, Inc., Thousand Oaks, CA.  

Biography: Antony is the Li Dak Sum Chair Professor in 
Information Systems and Operations Management at Nottingham 
University Business School, Ningbo, China. Previously, he was a 
Chair Professor of Operations and Supply Chain Management at 
the Alliance Manchester Business School, Manchester, UK. His 
PhD in Operations Management is from Cleveland State 
University, Ohio. His research interests are within operations 
management, supply chain management, strategic sourcing, 
sustainable supply chains and supply chain innovation. He has 
published over 40 research articles in journals such as Journal of 
Operations Management, International Journal of Operations and 
Production Management, Journal of Supply Chain Management, 
Journal of Business Logistics, International Journal of Production 

Research, Journal of Business Ethics, among others. He has taught courses at undergraduate, masters, 
doctorate, and executive MBA programs. Among others, the courses that he has taught includes 
operations management, supply chain management, strategic sourcing, logistics management, 
sustainable supply chain management, service operations, research methodology, multivariate statistics, 
and structural equation modelling. He has been involved in numerous executive education as well as 
executive training programs in the USA, Europe and India. He has worked as an information technology 
consultant for over ten years with consulting experience including the State of Ohio, Global Energy 
Services (Emerson), Nationwide Insurance and the Children’s Research Institute. 
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Tutorial 2 

 
 
 
Digital Methods and Technologies for Interdisciplinary Research 
An Introduction 
 
Stuart Moran 
University of Nottingham, UK 
stuart.moran@nottingham.ac.uk 
 
In this tutorial we will explore a range of different digital tools and mixed 
methods for different disciplines through example projects and demonstrations. 
These will cover innovative ways for creating, capturing, processing, visualising 
and sharing research data. There will be a range of tools including off-the-shelf, 
custom built and open source. The following are some published papers on 
applying and studying different digital techniques for research: 
 
Animated Envisioning: “At home with agents: exploring attitudes towards future smart energy infrastructures”, 
https://dl.acm.org/citation.cfm?id=2466152 

Analytical Web Widget: “Consent for all: revealing the hidden complexity of terms and conditions”,  
https://dl.acm.org/citation.cfm?id=2481371 

Citizen Science: “Listening to the forest and its curators: lessons learnt from a bioacoustic smartphone 
application deployment”, https://dl.acm.org/citation.cfm?id=2611205.2557022 

Mixed Reality Games: “Team reactions to voiced agent instructions in a pervasive game”, 
https://dl.acm.org/citation.cfm?id=2449445 
 

Biography: Stuart started his career with a BSc in Computer Engineering 
and a PhD in Pervasive Informatics. Following his studies, he went on to 
work as a Research Fellow at three institutions, including: University of 
Reading (Social Informatics), University of Kyoto (Social Robotics) and the 
University of Nottingham (Human Computer Interaction). Looking for a 
new challenge, he then dived head first into the financial services industry, 
joining TDX Group as a Business Analyst. Stuart’s current role as a Head 
of Digital Research Methods at University of Nottingham brings together 
the best parts of his industry and academic experience. 
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Tutorial 3 

 
 
Complex Networks Analysis with R – An Introduction 
Guven Demirel 
Queen Mary University of London 
g.demirel@qmul.ac.uk 
 
This tutorial will provide a brief introduction to complex networks analysis, 
where we will learn how to use the programming language R to create, visualise, 
and analyse networks. We will start the session with a concise introduction to 
data structures and basic programming constructs in R. We will continue with 
creating networks from empirical data as well as generative models, and 
manipulating the properties of nodes and links in R. We will then illustrate 
network visualisation, highlighting different types of layouts. We will finish with 
some first steps towards analysis of networks, calculating and visualising 
different centrality metrics, assortativity, and community structure. The 
visualisation and analysis tools will be illustrated on real supply network data. 
No prior knowledge of R or complex networks theory is required. We recommend 
installing R (https://www.r-project.org/) and R Studio (https:// 
www.rstudio.com/) prior to the tutorial session. 
 
Brintrup A. & Ledwoch, A. (2018). Supply network science: Emergence of a new perspective on a 
classical field. Chaos: An Interdisciplinary Journal of Nonlinear Science, 28(3), 033120. 
Hearnshaw, E. J. S. & Wilson, M. M. J. (2013)  A complex network approach to supply chain network 
theory. International Journal of Operations & Production Management, 33(4), 442-469. 
Kim, Y., Choi, T. Y., Yan, T. & Dooley, K. (2011) Structural investigation of supply networks: A 
social network analysis approach. Journal of Operations Management,  29(3), 194–211. 
Kolaczky, E. D. D., & Csardi, D. R. (2014). Statistical Analysis of Network Data with R. Springer. 
Luke, D. A. (2015). A User’s Guide to Network Analysis in R. Springer. 
Newman, M. E. J. (2003). The structure and function of complex networks. SIAM Review, 45, 167–
256. 
 

Biography: Güven lectures in Supply Chain Management at 
the School of Business and Management, Queen Mary 
University of London. He holds a PhD in Physics from the 
Technical University of Dresden, Germany. He previously 
worked at Essex Business School and was a Research Fellow 
at Nottingham University Business School and Max Planck 
Institute for the Physics of Complex Systems. He conducts 
interdisciplinary research on complex dynamical systems 
with applications to social networks and supply networks. He 
is the author of research articles in prestigious journals, 
including Science, Journal of Operations Management, and 
European Journal of Operational Research.  
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Tutorial 4 

 
Experimental Research in Management – An Introduction 
Sirio Lonati 
University of Lausanne, Switzerland. 
sirio.lonati@unil.ch 
Experimental method represents the gold standard for testing causal hypotheses 
in the social sciences. However, several validity threats can invalidate the 
conclusions drawn from experimental results. In this tutorial, we will briefly 
introduce some of these problems and illustrate potential solutions using 
examples inspired from the literature, as well as simulated data and statistical 
theory.  This tutorial will mainly draw from the review of experimental methods 
published by Lonati et al. (2018): 1. We will briefly introduce the problem of 
endogeneity (i.e., a regressor x is correlated with the disturbance term e in a 
regression equation) and show how randomized experiments can help to solve it. 
2. We will then focus on the main internal validity threats in experimental 
research. Specifically, we will discuss the problem of unfair comparisons 
between treatments and introduce the main sources of experimental demand 
effects (i.e., “explicit or implicit indications present in the experimental situation 
… that can systematically bias participants' response to a treatment”, Lonati et 
al., 2018, p. 21). 3. We will present several statistical validity issues. We will 
showcase the perils of estimating variance incorrectly and examine how to 
address issues of failed randomization. We will then discuss the risks of running 
analyses conditional on variables measured after the treatment allocation (e.g., 
non-randomized mediators and moderators). Time permitting, we will finally 
introduce the problem of imperfect compliance into treatment. 
Antonakis, J., Bendahan, S., Jacquart, P., & Lalive, R. (2010). On making causal claims: A review 
and recommendations. The Leadership Quarterly, 21(6), 1086-1120. 
Hertwig, R., & Ortmann, A. (2001). Experimental practices in economics: A methodological challenge 
for psychologists? Behavioral and Brain Sciences, 24(03), 383-403.  
Katok, E., 2011. Using laboratory experiments to build better operations management models. 
Foundations and Trends® in Technology, Information and Operations Management 5 (1), 1–86. 
Ketokivi, M., McIntosh, C.N., 2017. Addressing the endogeneity dilemma in operations management 
research: theoretical, empirical, and pragmatic considerations. Journal of Operations Management, 
52, 1–14. 
Lonati, S., Quiroga, B.F., Zehnder, C. and Antonakis, J., 2018. On doing relevant and rigorous 
experiments: Review and recommendations. Journal of Operations Management, 64, pp.19-40. 
Montgomery, J.M., Nyhan, B., Torres, M., 2016. How conditioning on posttreatment variables can 
ruin your experiment and what to do about it. American Journal of Political Science, 62 (3), 760–775. 
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Zizzo, D. J. (2010). Experimenter demand effects in economic experiments. 
Experimental Economics, 13(1), 75-98.  
Biography: Sirio is currently a doctoral student in Management in the 
Department of Organizational Behavior at the University of Lausanne. He is 
mainly interested in research methods. He also conducts multidisciplinary 
research on leadership, relying primarily on behavioral experiments and 
econometric analysis of observational data. His work on experimental 
methodology has been recently published in the Journal of Operations 
Management. 
 

 
 
 

Tutorial 5 
 
Bayesian Methods and Knowledge Elicitation – An Introduction 
John Quigley 
University of Strathclyde 
j.quigley@strath.ac.uk 
 
Expert subjective probabilities plays a fundamental role in Bayesian methods.  A 
sound process for elicitation of such judgment is necessary for improving the 
quality of data to inform the decision making through such methods.  In this 
tutorial, we provide a summary of the fundamentals of Bayesian methods for 
decision making and a discussion of desirable characteristics of elicitation 
processes drawn from a variety of studies.  Specifically, we will cover an 
overview of the Bayesian approach, an introduction to Bayesian Networks, 
subjective probability, elicitation of a prior distribution and empirically informed 
prior distributions.  The methods will be illustrated with case studies. 
 

Carlin, Bradley P., and Thomas A. Louis. (2008) Bayesian methods for data analysis. CRC Press. 
Dias L, Morton A and Quigley J ed. (2018) Elicitation: The science and art of structuring judgement.  
Springer, New York  
European Food Safety Authority (2014) Guidance on expert knowledge elicitation in food and feed 
safety risk assessment. EFSA Journal 12(6):3734 
Fenton, Norman, and Martin Neil. (2012) Risk assessment and decision analysis with Bayesian 
networks. CRC Press. 
Quigley J, Bedford T and Walls L (2008) ‘Eliciting a Prior Distribution’, Encyclopaedia of Statistics 
in Quality and Reliability, Wiley (ed: Ruggeri, Kennett and Faltin) 
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Biography:  John is an Industrial Statistician with expertise in 
developing and applying statistical and stochastic methods to build 
decision support models. In particular, he has extensive experience 
in developing models for risk and reliability analysis with 
organisations such as SSE, Rolls Royce, Irving Aerospace, BAE 
SYSTEMS and the MOD. His research on reliability growth 
resulted in the industry standard for Bayesian reliability growth 
analysis, BS/IEC 61164.  John works with the European Food 
Safety Agency (EFSA) training staff for elicitation and 

quantification of expert uncertainty as well as having led the COST Working Group on Processes and 
Procedures for eliciting expert judgment, which resulted in the book Elicitation: The Science and Art 
of Structuring Judgement. 
 
 
 
 

 Tutorial 6 
 

An Introduction Business and Management Games from Harvard Business 
Publishing 
Michael Cronin 
Associate Director, Harvard Publishing, UK 
mcronin@hbsp.harvard.edu 
 

This tutorial session will cover:  the technology we see 
being used in the (flipped) classroom; how online 
simulations can be used in the classroom; Value 
Champion: A quick 10 minute game that requires no 
preparation and gives an opportunity to participate and 
use a simulation.  How to convert the classroom 
experience into your learning objectives. 
 

Please bring a lap top/tablet device to the session to participate fully. 
Biography: Michael is the Associate Director of Sales for Harvard Business School Publishing and 
joined them in August 2010. He works with Business Schools in Northern Europe with a focus on 
Teaching Pedagogy, Classroom Engagement and the overarching Mission of Harvard Business School 
to, ‘Improve the practice of management in a changing world’. He also manages a team of Regional 
Managers covering S. Europe, Latin America and Asia-Pac.  
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Panels & Workshops 

 
 

Panel 1: Quality management research: future directions 

Chair: Professor Tom Foster (Brigham Young University, USA) 

Panellists: Kevin Linderman (University of Minnesota, USA),  Jiju Antony 
(Heriot-Watt University) and Leopoldo Gutierrez (University of Granada, 
Spain) 

The management of quality remains at the core of successful operations and 
supply chain management for global firms. The panel will discuss current trends 
in quality management research and where they expect research to proceed in 
coming years. Dominant themes discussed will be current work being performed 
by the panellists and future directions. Time will be allowed for open Q&A with 
the audience. 
 

 

Panel 2: Servitization and advanced services in a digital age 

Chair: Professor Tim Baines (The Advanced Services Group, Aston Business 
School, UK) 

Digitally Enabled Advanced Services (DEAS) are a cluster of high-value 
disruptive business models.  They focus on delivering ‘outcomes’ to customers 
rather simply selling a product – for example in manufacturing it’s about 
customers ‘buying a hole’ rather than ‘buying a drill’, in transport ‘buying 
mobility’ rather than ‘buying a car’, and in financial service ‘buying assurance’ 
rather than buying insurance’. Pioneering examples of advanced services exist in 
industry; Rolls-Royce sell ‘power-by-the-hour’ to airlines rather than just jet 
engines, Alstom’s Train Life Services sell ‘passenger movement’ rather than just 
trains.  These exploit digital innovations and embrace society’s increasing 
appetite for services, and help to deliver business growth, productivity and 
resilience. This session will be facilitated by Prof. Tim Baines who leads The 
Advanced Services Group at Aston Business School. A range of contributors will 
present. It will explore the relevance and value of these services to the future of 
western economies. 
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Panel 3: Meet the Editors 

Chair: Professor Kim Hua Tan (Nottingham University Business School, UK) 

Panellists: Constantin Blome (International Journal of Operations and Production 
Management), Meryem Duygun (Artificial Intelligence in Finance), Tom Foster 
(Quality Management Journal), Louise Knight (Journal of Purchasing and Supply 
Management), Bart MacCarthy (International Journal of Production Economics), 
Jan Olhager (Operations Management Research), Gyula Vastag (Decision 
Sciences Journal),  

The panel will debate ‘What’s New in Publishing?’ There will be an opportunity 
to meet with Editors in the session. 

 

 

Workshop 1: Digital Healthcare  

Facilitator: Professor Amrik Sohal (Monash Business School, Monash 
University, Australia) 
Amrik has been engaged in research in the health sector over the past decade. As 
one of the Chief Investigators, he has just completed a three-year project funded 
by the Australian Research Council examining healthcare improvement in 
hospitals across the State of Victoria, Australia.  
 
Panellists:  
Professor Theodoros N. Arvanitis  
Professor of e-Health Innovation and Head of Research at the Institute of Digital 
Healthcare, WMG, University of Warwick. He also holds the post of co-Director 
of the West Midlands Academic Health Science Network (AHSN) Digital 
Theme. 

Dr Paraskevas Vezyridis  
Assistant Professor in HRM/OB at the University of Nottingham Business School 
and Associate Member of the Centre for Health Innovation, Leadership and 
Learning (CHILL). 

Over the past two decades, we have witnessed a range of digital products, 
systems, and platforms adopted by patients, healthcare providers and health-
related supply chains. These aim to capture, analyse, and distribute data in 
volumes and at speed that was not possible earlier. This workshop will focus 
discussion on the benefits and challenges associated with ‘digital healthcare’, 
considering the needs and capabilities of the key stakeholders involved. Issues 
relating to development/implementation of a digital health strategy; products, 
systems and platforms; and evaluation methods will also be addressed. The 
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workshop will include a number of digital health experts who will present their 
viewpoint followed by open discussion where participants will be able to ask 
questions, share their own experiences and contribute to development of a future 
research agenda on digital healthcare. 

 

 

Workshop 2:  Investigating decoupling in OM/SCM – contingencies and 
consequences  

Facilitator: Professor Jan Olhager (Lund University, Sweden) 

Panellists: Magnus Berg (Lund University), Bart MacCarthy (University of 
Nottingham) The workshop will start with an overview of research that have 
included decoupling points, and their results, which strongly suggests that the 
MTO/MTS choice has important and significant consequences. (Particularly in 
survey research, it is vital to account for this contingency.) The session will run 
as a  structured workshop – where all participants contribute – on (i) identifying 
areas where decoupling points could be important, (ii) discussing how they would 
affect practices and results, and (iii) develop some ideas for further research, 
potentially leading to new research collaborations between individuals and/or 
groups.     
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MA-04-1
Business modelling in Industry 4.0: A platform and ecosystem-based approach
Sabine Baumann*
OFFIS – Institute for Information Technology, Germany
sabine.baumann@offis.de

The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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MA-02-1 
A Proposed Conceptual Framework for Investigating Factors Affecting 
Carpooling Decisions 
Puthipong Julagasigorn, Ruth Banomyong, Paitoon Varadejsatitwong 
Thammasat University, Bangkok, Thailand 
julagasigornputh@gmail.com, ruth@banomyong.com, varpaitoon@yahoo.com  
 
This paper aims to explore and conceptualise how carpooling decisions are made. 
The operationalisation of the carpooling cycle is critical to the understanding of 
carpooling decisions.  A review derived from the transport, social psychology and 
consumer behaviour literature was used to develop the conceptual framework. 
The proposed framework was theoretically validated by academic experts in the 
related fields. The model of travel behaviour provides a holistic view to 
understand factors that externally and internally affect carpooling decisions. The 
theory of reasoned behaviour and psychology of habit enable the identification of 
carpooling stages. The sharing concept increased the understanding of carpooling 
behaviour. The proposed stages of carpooling cycle are as follows. The interest 
stage is the stage where travellers show their interest in carpooling. The formation 
stage is the initial situation when travellers start carpooling. The maintain stage 
is the stage where travellers carpool based on habits. The discontinuance stage is 
the stage where travellers stop carpooling. Triggers that might induce travellers 
to change their stages are the strength of social ties, attitudes, intentions, goals, 
context cues, and rewards of carpooling. The proposed framework depicts a 
holistic view of carpooling decision making process. Different stages allow the 
observation of triggers that motivate travellers to carpool. Further research might 
employ the proposed framework as a guideline to investigate factors affecting 
carpooling decisions. The proposed framework still needs to be validated by 
experts and empirical data collection. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Unlike stores in other formats, warehouse-club (WC) retailers require 
households to pay annual membership fees to buy their products. They have 
also typically expanded into new markets using stand-alone stores, rather 
than pursue dense store networks as other retailers have in the past. While 
this WC strategy generates significant operating efficiencies, it also imposes 
on households high travel costs to shop. We examine this phenomenon 
through the use of data on households’ shopping activity across new markets 
served by a WC retailer’s (Costco Wholesale) stand-alone stores. Using quasi-
experimental design, we evaluate the extent to which percentage increases in the 
revenue that stores generate in each of these markets exceeds, in relative terms, 
percentage increases in households’ travel costs, as a function of the mileage 
amounts households allocate to shop at the stores and generate that revenue. We 
find that WC stores are able to generate revenue returns at a rate that exceed 
by over 20% compared to the rate estimated for stores across other formats. 
These results suggest that WC stores are at an advantage, compared to other 
format stores, when serving market areas with sparse store networks. 
Nevertheless, our results also show that this advantage diminishes with the 
distance between a WC store and the households across its market and that 
there is a distance threshold beyond which the mileage allocated by 
households to shop at the store no longer generates increasing returns in 
revenue. We show that this threshold is an important reference point for the 
evaluation of spatial competition between WC stores and other stores and the 
examination of demand saturation at WC stores. We focused mainly on spatial 
competition between brick-and-mortar retailers. Future research may examine the 
vulnerability of WC retailers to spatial competition from retailers operating 
online. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This paper was to investigate cultural factors and their impact on solar adoption 
based on survey data. We collected data from both residents and college students 
in China and conduct statistical analyses on the data. Data indicated when 
comparing the group of college students who installed PV with those who didn’t, 
there were differences in the percentages of each group regarding power distance, 
individualism, masculinity, and long term orientation. When comparing the group 
of college students who didn’t install solar PV systems with the counterpart of 
residents, there were differences regarding to masculinity and uncertainty 
avoidance. It was expected that there would be a difference in masculinity 
because our assumption was that college students who are more competitive are 
more likely to install solar PV panels. Further, college students who have long-
term orientations would be more focused on saving money in the future and 
would be more willing to make the investment now to install a PV system. In 
terms of power distance, the difference in percentage indicated that of those who 
have adopted a solar PV system are more likely to have democratic viewpoints 
as opposed to the traditional viewpoints of china. There are limitations according 
to the language differences in the survey distribution, the number of respondents 
from the resident group and the methodology. 
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ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 



  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 5 

MA-02-4 
Understanding selection of organic farming as a second curve with two 
methods 
Enikő Varga, Katalin Darabos 
Széchenyi István University, Hungary 
varga.eniko@sze.hu, darabos.katalin@sze.hu  
 
The research was conducted to understand the career shift to organic agriculture 
in Hungary. In a person's career, several S-curves can be outlined but we can 
never know which factor causes the transition. In the context of organic farming 
we have identified with the tools of VARIMAX and Doctus knowledge based 
expert system those factors which describe the career shift the least badly.  Based 
on several interviews with people who changed to organic farming from a 
different profession a questionnaire was developed. With 95 received responses 
a double validation methodology was drawn up. The first method used was factor 
analysis (principal axis factoring with varimax rotation) to assess the 
dimensionality of the factors driving the career change. As a second method we 
used Case Based Reasoning of the Doctus KBS to identify the most informative 
attributes which describe the phenomena. With the factor analysis the reasons, 
motivations for selecting organic farming as a “second curve” can be described 
with couple of factors. Doctus KBS provides logical connections between the 
attributes which have been identified by the factor analysis. The current research 
focuses on a selected group in Hungary, but the findings, methods from the 
current paper can be utilized as a starting point for research in identifying the 
motivations for career shift for other SMEs as well. 
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firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
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platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The aim of the paper is to contribute to the academic debate on “relocations 
of second degree” (RoSDs), that is relocation of earlier offshored 
manufacturing activities at the home country (back-shoring) at a second host 
country (near-shoring vs further off-shoring). Research aims have been 
reached through a survey including French manufacturing companies which 
have offshored production activities to China. A total number of 111 (out of 
270) questionnaires have been received. Collected data regards: off-shoring 
time and adopted governance mode, motivations boosted the offshoring and 
(if any) the RoDS decisions, and level of satisfaction with the implemented 
relocation strategy. Collected data have been compared with findings 
emerging by the extant literature. 55 of the 111 interviewed companies did 
not revise their initial offshoring decision while 56 implemented at least one 
RoSD. While the initial offshoring decisions was mainly based on cost-issues 
and imitation strategy, the RoSD ones were generally inspired by value-
related elements (e.g. delivery time, quality). Moreover, while offshoring 
decisions had been implemented in the previous decades, RoSD ones have 
been taken mainly in the last five years. Offshoring decisions were generally 
considered positive, at least until either external elements (generally costs) 
did not change. In particular, data indicate that near-shoring decisions have 
been generally implemented after the cost level in China increased. Lastly, 
back-shoring strategies were the ones obtaining the higher level of 
evaluation, except for the cost issues; at the same time, the multi-country 
near-shoring decision resulted as the best performing in terms of cost 
reduction. The research is focused only on France manufacturing companies, 
therefore findings are not generalizable. Further research should be applied to 
other national context. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The paper aims at accumulating knowledge about reshoring through a meta-
analysis of existing case studies. The research is built on a meta-analysis of 
previous literature concerning reshoring case studies. Case studies have been 
popular in this research stream, given its still exploratory stage. We have 
identified 36 cases from 14 research papers. However, different research 
approaches, methods and theoretical perspectives have been adopted, making 
it difficult to compare results. We propose a description and classification of 
cases according to a comprehensive conceptual framework in order to make the 
research contributions comparable. Preliminary results show that existing cases 
give a scattered picture in terms of contingencies, drivers, implementation and 
outcome. The application of the developed conceptual framework 
demonstrates its suitability in guiding future case study research in the field 
of manufacturing (re)location. Moreover, the research lays the foundation for 
the accumulation of results achieved from case studies previously conducted. 
It highlights the importance for researchers to build on each other’s efforts in 
order to make empirical evidences comparable and advance the knowledge 
within this emerging field. The main limitation is related to the research design 
choice to focus only on cases retrieved from peer-reviewed sources. Many 
additional cases could be present in business press, as well as in textbooks. 
Moreover, the use of secondary data poses a limit to the breath of collected 
information. We tried to address the latter with our research design. 
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latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
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  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 8 

MA-03-3 
Strengthening SMEs' inter-organisational learning in offshore outsourcing 
innovation:  The role of internal knowledge, absorptive capacity and formal 
knowledge routines 
Ahmad Khraishia Antony Paulrajb Fahian Huqa 
aUniversity of Manchester, Alliance Manchester Business School, UK. 
bNottingham University Business School China 
ahmad.khraishi@manchester.ac.uk, Antony.Paulraj@nottingham.edu.cn, 
Fahian.huq@manchester.ac.uk 
 
The scope of inter-organisational learning in offshore outsourcing innovation 
(OOI) is challenged by striking a difficult balance between tacit knowledge 
sharing and tacit knowledge protection. In this study, we empirically examine the 
effects of an SME’s internal knowledge and absorptive capacity on its ability to 
exploit suppliers’ tacit knowledge towards innovation ends. Also, we test the 
moderating effects of formal knowledge routines (sharing and protection 
routines) on the relationship between absorptive capacity and the outcomes of the 
OOI relationship.  Our conceptualised framework extends the dynamic 
capabilities literature of buyer-supplier dyads to the context of OOI in SMEs. To 
test our hypotheses, we collected online survey data from 200 SMEs in four 
developed European countries (Germany, Italy, UK, and France), all with active 
OOI relationships. Our results propose that internal knowledge creation and 
absorptive capacity are positively associated with satisfaction and performance 
in OOI relationships. However, based on our results, formal knowledge routines 
stifle inter-organisational learning and negatively moderate the relationship 
between absorptive capacity and OOI outcomes.  Our results contribute to the 
supply chain innovation literature by showing how SMEs apply their internal 
knowledge capabilities and absorptive capacity to render their OOI relationships 
more conductive to inter-organisational learning. Also, we suggest that there is a 
need for a deeper understanding of the moderating effects of formal knowledge 
routines on the relationship between absorptive capacity and OOI performance. 
We conducted our study from the perspective of SMEs buyers. It would be 
interesting to explore in future research the offshore suppliers' perspectives on 
effective inter-organisational learning in OOI relationships. 
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the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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International business theory regards digital technologies mainly as tools that 
help firms to expand their geographical scope and improve coordination in global 
value chains (GVCs). This paper investigates the relationship between the use of 
digital technologies in manufacturing, also known as Industry 4.0 (or I4.0), and 
companies’ propensity of reshoring production activities back to their home 
country. The empirical test is based on a large dataset of more than 1,700 
manufacturing firms from Austria, Germany, and Switzerland. As there are only 
a small number of backshoring cases (4% of all companies), a firthlogit regression 
with penalized likelihood to reduce small-sample bias is employed. Descriptive 
statistics as well as regression results indicate a positive correlation between the 
adoption of I4.0 technologies and companies’ backshoring propensity. This can 
be explained by the potentials of I4.0 technologies to improve productivity and 
flexibility of manufacturing operations, making labour arbitrage in low-wage 
countries less appealing and providing mass customization opportunities with 
high economies of scale in factories close to the customers in developed 
economies. The introduction of I40 technologies may increase the attractiveness 
of Western European and North American countries as locations for 
manufacturing of customized products. Backshoring can be a viable strategy for 
firms to cope with the pressure for greater flexibility and responsiveness. An 
important limitation relates to the geographical scope of the database. For 
companies in other economies, the argument of closeness to customers may work 
in favour of staying offshore. 
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the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
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demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production 
environments that accommodate vastly individualized customer requests. 
However, the business model implications for the necessary platforms and multi-
industry business ecosystems are not well understood. The aim of this paper is to 
introduce the emerging research stream on platforms and business ecosystems 
and to demonstrate its usefulness for business modelling in I4.0. Based on a 
multidisciplinary literature review spanning the literature in production and 
operations management as well as strategic management the paper identifies key 
elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production 
literature on business ecosystems is low, strategic management research is more 
advanced in their discussions. However, the latter often lacks the application 
perspective which is offered by the dynamic I4.0 settings. Exploring the platform 
and business ecosystem perspective in different research fields therefore helps to 
explain firms’ manufacturing and supply strategies and to assess outcomes in I4.0 
settings through the lens of complementarities and interdependencies. This study 
elucidates the development and current state of platform and business ecosystems 
literature and synthesizes the strategic management and the operations and 
production management perspectives into a multifaceted view for I4.0. 
Practitioners could adopt the findings for assessing I4.0 business models and 
strategies.  
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As part of a data governance assessment model project, this paper aims to 
identify high-level items that would enable organisations to assess their 
current data governance practice. We follow a case study approach in order to 
understand current data governance practice. Also, following actions 
recommended within the current research, we further analyse the case study 
data in order to identify and categorise the assessment items using a range of 
evaluation methods. The data are gathered through semi-structured 
interviews, followed by an evaluation of the items identified. High-level 
assessment items are classified into four categories: strategy, people, process, 
and technology. The items are intended to help data governance practitioners 
assess the current data governance practice within an organisation. This 
research has several theoretical and practice implications. To the best of our 
knowledge, there has been a limited amount of academic research focusing 
on the assessment of data governance practices. Hence, we assume that our 
assessment items can be taken further to build a full auditing tool for data 
governance programmes. In practice, the assessment items include areas 
that could be enhanced for a specific organisation or industry that would 
help shape the full picture of the data governance programme within that 
organisation or industry. As this research aims to identify high-level 
assessment items for data governance, further investigation is needed in 
different contexts for the items to be more generalisable. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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During the last decade, the increasing use of digital technologies has been 
radically transforming production, business models, and society (“digital 
transformation”). Let us think for instance to the Fourth Industrial Revolution, 
which is on the way. The goals of this paper – which is part of the Interreg Italia-
Austria project A21 Digital – are: (1) to investigate the main challenges faced by 
a moderately innovative macro-regional eco-system in addressing the digital 
transformation; (2) to identify a set of actions that should be carried out by the 
different stakeholders to foster such a digital transformation (Triple Helix 
approach).  The paper adopts a qualitative research methodology. We carried out 
60 semi-structured interviews to economic and institutional actors of the macro-
region Tyrol-Veneto: firms, business associations, education and research 
centres, utilities, and local governments.  Based on our empirical analyses, we 
identify the most important challenges in the digital transformation of the macro-
region Tyrol-Veneto, and propose a set of concrete actions that should be carried 
out by the different stakeholders (companies, research and education centres, 
policy makers). These actions can be organized into four levels of interventions: 
infrastructure and technology: know-how and competencies; culture and 
organization; and institutional framework. The proposed set of challenges and 
concrete actions provide managers and policy makers with a decision-making 
toolbox suitable to foster the digital transformation as well as give guidance to 
scholars for future research in this field.  The main limitations concern the 
qualitative approach adopted and the geographical focus (i.e., Tyrol-Veneto 
macro-region).  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The impact of co-opetition on operational performance in business ecosystems: 
the mediating roles of absorptive capacity and value chain agility. This paper aims 
to explain some mechanisms whereby firms can manage the contradictory forces of co-
opetition (simultaneous cooperation and competition) to achieve superior operational 
performance. Since the benefits of co-opetition are not always straightforward, we intent 
to prove empirically the mediating roles of absorptive capacity and value chain agility 
among co-opetition and operational performance. Hypotheses were tested using 
regression analysis with bootstrapping. We collected primary data from 200 
international firms hosted in Spanish Tech-Cities to analyse the effects of co-opetition 
on operational performance with two serial mediators: absorptive capacity and value 
chain agility. Results show that co-opetition is associated with both higher absorptive 
capacity and value chain agility, which relate to higher levels of operational 
performance. Besides, only those paths including absorptive capacity as a mediator 
present positive statistical significance. The present study stresses the importance of 
absorptive capacity and value chain agility in achieving superior operational 
performance for those firms collaborating with competitors. Co-opetition enhances 
external knowledge integration and exploitation, which in turn promotes sufficient 
agility to obtain superior operational results. In sum, the findings highlight the value of 
co-opetition for firms’ operations and which capabilities managers should seek when 
they collaborate with competitors. The use of cross-sectional data limits the cause–
effect relations inferred from results, and the sampling method conducted at 
national level makes difficult to generalize the findings. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In man-machine production, when a machine and workers cooperate, it is the 
production in which the mutual advantage is used efficiently. In order to reduce 
worker's workload and increase product quality, automation is available in 
production site. Moreover, the right information of anomaly of machine leads 
to avoiding troubles such as stoppage of equipment. However, a manager 
mentions the difference in worker's cognition of automated system behaviour 
as signal leading to mechanical failure. On the other hand, it is easy for 
manager to monitor the operation state of an automatic machine using a cheap 
sensor. However, it is not necessarily good for the anomaly detection, which 
uses the obtained raw data. It is because it overlaps with the range by the 
variation in the data of the observed anomalies and a standard. The aim of this 
study is to develop an anomaly detection method of the machine from behaviour 
of the indirect data, which can be obtained by use of a sensor. In this study, man-
machine cooperation model is designed and used in order to simulate behaviour 
of man-machines in virtual space. Moreover, machine anomalies are forecast 
comparing the failure probability distribution, which guided from the simulation 
with the real data obtained from the sensor. The failure probability is sequentially 
inferred and updated using Bayes' theorem. In this study, it is assumed that a 
worker performs always best selection. Future, it will be necessary to consider a 
worker's uncertainty and the difference in cognition. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Sustainable port development has recently become a new challenge for ports. 
Researchers have proposed frameworks for measuring port sustainability in 
developed and developing countries. The existing frameworks have been 
studied under the contexts of these countries, identifying some differences 
especially when implemented to tackle real world problems. Ports worldwide 
differ in many aspects such as policy and port ownership, and the role of 
ports takes several different forms depending on their connectivity: gateway 
or hub. So far, only a few studies have tried to consider all these issues. This 
study develops a framework for evaluating sustainable port development in 
an emerging country, Thailand. The primary objective is to propose a 
framework that appropriate for the Thailand context and then identify the 
external factors influencing the adoption of port sustainability in the Thailand 
port system. The criteria are ranked according to their average weight 
obtained through the latest MCDM method, namely best-worst method 
(BWM). The results of this study provide better indicators of port 
sustainability within the Thailand context. The study aims to propose a 
framework appropriate for the Thailand context and then identify the external 
factors influencing the adoption of port sustainability in the Thailand port 
system. A Best-Worst Method MCDM method is used.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This study aims to objectively filter the indicators of management decisions by 
using fuzzy Delphi method. The consensus items of dimensions and criteria are 
selected for the ranking. Then, the method applies DEMATEL and ANP to 
explore the indicators , of development strategies for woodworking machinery 
industry. The DEMATEL examines the causal relationship and relevance of 
indicators in the development strategies. Moreover, the ANP method evaluates 
the weights and orders of dimensions and criteria of development strategies, 
which are referred to machinery industry. The proposed method firstly applies 
multi-criteria decision-making to evaluate development strategies based on fuzzy 
Delphi method and triangular fuzzy number method. This study examines the 
experts’ questionnaire and evaluates the indicators by conducting empirical 
values.  Furthermore, the DANP method integrates DEMATEL and ANP method 
to estimate the dimensions and criteria of development strategies for 
woodworking machinery industry. The results show that the orders and 
importance of dimension strategies are "R&D process", "operation management", 
"production management", "marketing strategy" and "industrial environment and 
policy" of the woodworking machinery industry. The affecting criteria, such as 
"innovation development", "perfect service", "brand effect", "technology 
improvement" and "quality control", are ranked and showed their important 
orders. The industries are able to obtain the development strategies and its 
management implications to achieve the business performance. The indicators 
can be provided woodworking machinery industry for operating reference. 
Furthermore, the industry can strengthen management strategies for international 
competition and achieve the goal of sustainable development. Due to the 
woodworking machinery industries have high cost-performance value in Taiwan; 
they are provided the machines with applications. Therefore, the industry 
explores and consults the expert opinions that are investigated from Taiwan's 
woodworking machinery industry. The development strategies are dissented the 
needs of other countries. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This study proposes to integrate the qualitative information, quantitative data and 
social media (called big data) for making a comprehensive consideration in 
seeking a comprehensive model of circular economy. For overcoming the diverse 
features of big data, fuzzy synthetic method is applied for qualitative information; 
quantitative data needs to make a unifying transformation process; web crawler 
is adopted to obtain the social media data. Subsequently, all transformation 
weights are integrated into DEMATEL. Although there are some studies that 
attempted to address the issues of circular economy through single source, it still 
lacks an appropriate model to guide the firms in developing the circular economy 
specifically through considering with the supply chain operations. Proposing 
measures are not able to reflect the entire situations for focal firms.  The 
discussion just focuses in the plastic industry, it may not able to generate the 
sufficient generalization to other industry. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Industry 4.0 and sustainability have both gained momentum in the academic, 
managerial and policy debate. Industry 4.0 is a new industrial paradigm based on 
the integration of the virtual and the physical world, thanks to such technologies 
as cyber-physical systems, big data, Internet of Things, and additive 
manufacturing. Sustainability is referred to as a holistic approach that involves 
economic, social and environmental development.  Extant research has shown 
that most of smart technologies have multifaceted impact on the environment and 
people’s life and vice versa. However, previous reviews and conceptual papers 
that tried to combine Industry 4.0 and sustainability do not cover the interrelations 
of Industry 4.0 technologies and sustainability in a systematic way. 
Consequently, the relationship between these two paradigms is far from clear.  
Our paper provides the first systematic literature review on Industry 4.0 and 
(environmental and social) sustainability. Through a keyword search, we identify 
52 relevant papers and classify them into four categories: (1) Industry 4.0 and 
sustainability performances (such as air pollution, wastes, energy/material 
consumption, stress load in workplace, and job enrichment); (2) Industry 4.0 and 
sustainability practices; (3) Industry 4.0, sustainability practices and 
sustainability performances; (4) factors moderating the impact of Industry 4.0 on 
sustainability performances. Based on the systematic review, we then propose a 
set of directions for future research. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The implementation of Industry 4.0 technologies will cause changes in 
production systems. In this scenario, roles will change, different types of 
knowledge will be required, many of the previous tasks will no longer exist while 
others will be created. Changes are expected to be accompanied by resistance in 
the work environment. In order to ensure successful technological 
implementation, the resistance processes must be critically analyzed. The aim of 
this paper is to present a theoretical framework for understanding and dealing 
with resistance in production systems within the context of Industry 4.0. The 
methodology used is based on a theoretical study of different organizational 
theories and an Industry 4.0 literature overview. The resistance framework 
proposed concerns four major changes: decentralization of decisions, 
transparency of information, creation/extinction of tasks, and technological 
assistance. To overcome the different associated resistance processes, four 
strategies are proposed regarding education, involvement, support, and 
negotiation. The contributions of this work are twofold. Firstly, they provide 
exploratory theoretical background for relevant literature in respect to resistance 
processes. Secondly, they introduce guidelines for practitioners on how to 
understand and deal with resistance in the implementation of Industry 4.0 
technologies, thus increasing the chance of success. As regards future work, we 
recommend the application of the proposed resistance framework in a case study. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The introduction of concepts like Internet of things (IoT) and Cyber Physical 
network had led to the emergence of the fourth industrial revolution named 
Industry 4.0. The wrong selection of Industry 4.0 technologies impacts the 
financial performance of the firms annually and thus creates problems in the 
supply chain operations. These new concepts and the introduction of new 
technologies in Industry 4.0 revolution gives rise to the new opportunities but 
simultaneously there are also emerging risks on the supply chain as a whole. The 
major issues are job losses of workers; low morale of employees; lack of Industry 
4.0 knowledge among suppliers in the network; lack of funding for technological 
up-gradation; lack of specialized suppliers suitable for Industry 4.0 projects; and 
lack of IT security standards and policies which affect both the customer and 
suppliers in the supply chain network. The organization capability to survive in 
the turbulent environment is characterized as the resilience in the organizational 
context. Thus, the change in the business environment due to Industry 4.0 
environment introduces new kinds of risks to occur in the supply chain which 
needs to be managed. On the basis of literature review, various proactive and 
reactive dimensions of resilience are analysed considering the post disaster and 
pre disaster resilient actions to recover supply chains back to its original state in 
Industry 4.0 environment. These dimensions would increase the level of readiness 
or else such disruptions would adversely affect revenues and costs. This study 
will assist the supply chain managers to respond and recover the emerging risks 
occurring in supply chains operating in Industry 4.0 environment.  
 
  

38

  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 10 

MA-04-1
Business modelling in Industry 4.0: A platform and ecosystem-based approach
Sabine Baumann*
OFFIS – Institute for Information Technology, Germany
sabine.baumann@offis.de

The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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suleedit@gmail.com  
 
Increasing efficiency is a constant goal of businesses. For the pressure on 
industrial companies to produce more with less, innovative technologies are 
applied as an answer. Innovative solutions in manufacturing have many forms, in 
order to achieve some of the general purposes, such as to cut costs, save time, or 
need for less labour force. The application of advanced technologies theoretically 
drives to efficiency improvement, and the ultimate goal is to increase the well-
being of humans. The paper addresses to reveal the human side problems of the 
original purpose, i.e. the week points of continuous improvement.  Beside a 
theoretical summary, the paper cites some cases to show the labour side 
difficulties in the application of innovative technologies and in the establishing a 
work environment for constant efficiency improvement.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This paper aims at investigating the feature-based strategies that firms undertake 
according to both the suppliers’ efforts and the competitors’ capabilities in 
pursuing similar directions. Consumers attempt to select a high number of 
features during the purchasing phase while ending up with buying complex goods 
that can generate negative effects on the firms’ performance and willingness to 
repurchase in the future. The use of facilitators can help firms to avoid some of 
these negative effects. Finally, we test whether the economic outcomes generated 
through a feature-based strategy should be followed by additional investments in 
features, supply chain collaboration and facilitators. Similarly, we check whether 
the economic outcomes obtained through a feature-based strategy intensify the 
competition. We use Structural Equation Modelling to test several research 
hypotheses by using a sample of European firms. Firms’ feature-based strategy 
are driven more by supply chain collaboration than by competitors’ strategies. A 
feature-based strategy pushes consumers to order more features, leading to lower 
operational performance and higher economic outcomes. The implementation of 
some facilitators can help improving these relationships. The economic outcomes 
generated by a feature-based strategy should be   used for strengthening the 
supply chain collaboration. A feature-based strategy can be economically 
sustainable when firms invest in supply chain collaboration instead of 
concentrating on their own feature-based strategy and the related facilitators.  
Future research can investigate the supply chain coordination problems when 
feature-based strategies are in place. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The objective of this work is to produce a methodology that takes into 
consideration the strategy of a company to rank strategic projects. The strategy is 
represented by the strategy map of the Balanced Scorecard (BSC).  The multi-
criteria decision making method DEMATEL is used to rank the projects. The 
method creates a network where the nodes represent both the strategic objectives 
and the strategic projects.  Two types of links between the nodes are included: 
those representing the causal relationships between strategic objectives and those 
representing the impact of the strategic projects on the strategic objectives.  
DEMATEL is applied to find the total influence of the strategic projects on the 
financial strategic objectives within the BSC. The model fits the conceptual 
framework of the BSC. The method was applied in a manufacturing company 
that produces mouldings and wall coatings. The method was implemented using 
weekly workshops, with the participation of the managing director, the operations 
manager, the marketing manager and the finances manager. In order to evaluate 
the method, empirical information was gathered by interviewing the managers. 
The result was positive.  In fact, the study was considered in the development and 
implementation of some of the projects. The method is a useful tool for ranking 
strategic projects under a strategy formulation process. The strategic action plans 
ranked are valid only in the study case presented. However, the method can be 
tailored to any company.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The purpose of this study is to evaluate the effects of gamification in higher 
education. A Quality Process Management undergraduate course was gamified 
with the use of different gamification elements (e.g. points, leaderboards, badges, 
challenges). Knowledge was examined as well as the motivation, engagement, 
retention and the satisfaction of the students. We used pre- and post-tests in order 
to assess the effects of gamification on the knowledge of the students. At the end 
of the course the motivation, engagement, retention and the satisfaction were 
examined via surveys. Students had been grouped into four categories according 
to a player personality test with a total number of 75 respondents. The main 
contribution of the research is that the effects of gamification on the examined 
variables differed significantly among the four groups.  Gamification had a 
positive impact on the examined variables. This was the first step of this research 
project. Examining the effects on knowledge will be possible only if a control 
group with no gamification elements can be measured in the future. To justify the 
findings a different course will also be gamified and the same survey will be 
executed. Based on the results and experiences, the development of a Quality 
Process Management course that has even higher impact is in progress. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Extant national culture research in the field of new product creativity from 
individual consumer’s perspective has never been done by scholars. The author 
developed a framework to drive and inspire the research of new product creativity 
because creativity is a determinant stage in new product success. By applying 
Hofstede’s culture frame, this study fills the gap and investigates the moderating 
effect of national culture on the relationship between new-product creativity 
(NPC) and consumers purchase intention (PI) through different aspects. A set of 
propositions demonstrate the testable theory application of the conceptual model. 
New constructs and significant relationships in the new context advance new 
product theory, research and practice in decision making process. This research 
also contribute to culture research related to consumers’ online and offline 
purchase behaviours.  Empirical study cross different countries will be continued 
in the future research.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Despite the extensive research acknowledging the importance of supply chain 
visibility, there is a lack of guidance, frameworks, and research emphasising the 
process of attaining this visibility, particularly how to visualize the supply chain. 
In this paper, we study the process of Supply Chain Visualisation (SCV) using 
different visualisation technologies and a variety of secondary data sources 
available. The research aims to address the literature gap in this emerging area, 
and to reveal the power of SCV for better supply chain understanding and 
management. Moreover, the research acknowledges the advantages of using 
secondary and publically available data sources to achieve the research aims. We 
present definitions for ‘supply chain visualisation’ and ‘supply chain visuals’. We 
develop a framework that provides principles and a structured approach for SCV 
considering the main managerial and technological factors that can affect the 
visualisation process. The paper provides empirical examples of how SCV can 
help in understanding different aspects of the supply chain by using secondary 
data sources and visualisation technologies to visualise the changes in the global 
value chain of the apparel industry, the retail sector of top apparel brands (i.e. 
H&M), and the geographical allocation of automotive assembly plants. The paper 
concludes with a discussion of the research limitations and propositions for future 
research. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This study investigates the impact of big-data (BD)-enabled dynamic capabilities 
on firm performance. It draws on the resource-based view (RBV) of competitive 
advantage, dynamic capabilities theory (DCT) and the emerging literature on big 
data to propose and test a conceptual model that links BD-enabled dynamic 
capabilities to supply chain and firm performance. The model is tested using 
survey data collected from 202 firms in the U.S and partial least squares structural 
equation modelling. The results support the research model and confirm that BD-
enabled dynamic capabilities have a positive influence on supply chain 
performance and firm performance. These relationships are partially mediated by 
an organization’s customer linking capability and business process agility. The 
study also confirms the multi-dimensional nature of BD-enabled dynamic 
capabilities. The study extends prior research on the relationship between big-
data analytics capabilities and firm performance (Akter, Fosso Wamba et al. 
2016, Gupta and George 2016, Fosso Wamba, Gunasekaran et al. 2017) by 
identifying and integrating key mediating factors. The findings may also serve as 
a guideline to practitioners exploring the potential of big data analytics by 
highlighting the organizational capabilities that managers should focus on when 
designing and implementing big data analytics projects. The main limitation of 
our study is its cross-sectional design. Future research could consider using a 
longitudinal approach to observe changes in the nomological network over time 
or a mixed-methods approach to gain deeper insights into the impacts of BD-
enabled dynamic capabilities on performance. 
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accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Literature on big data analytics (BDA) and supply chain visibility (SCV) have 
been researched and explained by researchers. However, few consistent 
terminologies and definitions have been demonstrated in existing research. To 
understand the current situation and to identify gaps in this research area, we 
performed a comprehensive literature review. We conducted several search 
cycles with iterative keywords and search strings to retrieve and refine a set of 
relevant literatures. While reviewing them, we focused on identifying 
prerequisites for BDA-SCV correlations and the direction of these correlations. 
Big data characteristics and SCV elements are extracted and summarised from 
these literatures. We then used these summarised terms as criteria to further 
categorise these literatures. Our research shows that positive correlations do exist 
between BDA and SCV on the aspects of information sharing, end-to-end 
visibility in supply chain implementations. However, no clear clarification on 
prerequisites and the nature of these correlations has been given. We also notice 
there are few agreed terminologies in this research area, which has led to 
ambiguity and inaccuracy in current research descriptions due to inconsistent 
expressions. This also increased the difficulties in retrieving these literatures. We 
synthesised the literature and offered clear definitions and descriptions for the big 
data analytics and supply chain visibility terminology. This research provides a 
better understanding of the current situation and gaps in the research of BDA-
SCV relations. Significant gaps have been identified, i.e. lack of clarification of 
prerequisites and the nature of identified relations, and inconsistent 
terminologies. We believe that tackling these gaps could benefit both research 
and industry. With more clarifications on these relations, it would help us to 
understand how BDA correlates with SCV and furthermore bring the potential to 
improve SCV with BDA in industry. Standardising terminologies, or furthermore 
an ontology of these research fields, could help bring a unified understanding of 
this research field and reduce expression ambiguities in future researches. Due to 
the explorative nature of this paper, further investigation is required to quantify 
BDA’s impact on SCV. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Supply chain networks are complex and often proprietary, and as such, the 
structure of a company’s supply chain is often neither well known nor eminently 
accessible. A data-driven understanding of modern supply chain networks is 
critical in today’s world in order to continue to build and enhance the supply 
chains of the future. Using existing financial relationship data sourced from 
FactSet, we have developed a series of algorithms, which form the core of a  
customized, streamlined, network tool (SUPNET), which is used to generate a 
dynamic, graphical supply network map from the raw data feed.  Aside from the 
visual map, the tool includes other features, which can be used, to explore 
topological aspects of the supply network. These currently include, but are not 
limited to, node and edge counts, average degree, network diameter, average path 
length and the power law exponent, along with an exploration of network 
evolution by tier, size and geographical location.  The approach is particularly 
compelling because it unites network science theory with empirical data and 
presents the results in a visual, intuitive manner.  
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spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This paper aims to synthesize the current state of academic research in digital 
business transformation strategies, to evaluate the positioning of digital 
transformation within strategic management theory, and to derive features 
distinguishing it from previous technology-enabled transformations. A 
systematic literature review of peer-reviewed articles derives findings regarding 
the context, content and process of Digital Business Transformation. To achieve 
this a quantitative bibliometric analysis is supplemented by a qualitative content 
analysis.  Digital transformation as a research field spans a multitude of 
disciplines (e.g. economics, social sciences, IT, liberal arts) and areas (e.g. 
societies, sectors, education, economies or humans). The pace of published 
articles has been accelerating, contributing to a diverse understanding of the 
topic. Scholarly literature is mostly classifying digital transformation as IT-
enabled functional strategy. Yet, empirical research finds that digital 
transformation adds novel elements to management science. Specifically, two 
distinctive transformation strands emerge: (1) a stronger impact on the firm’s 
resource configuration; (2) a higher complexity to implement the necessary 
alterations to the business model. Managers should assess whether and how 
digital capabilities need to be added to their business strategy to sustain 
competitive advantage. Scholars are required to conduct further research to 
address this new business reality, e.g. by examining sector-specific 
transformation paths. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The Internet of Things (IoT) is one of the pillars of Industry 4.0. Prior research 
has described IoT technologies, their applications and the risks associated with 
their adoption. Little empirical evidence on the nature of IoT projects undertaken 
by firms exist. We close this gap by investigating more than 1000 IoT projects 
through multiple lenses. Specifically, we exploit secondary data provided by a 
database of IoT projects. A Hierarchical cluster analysis allows to classify 
projects into homogenous groups by technological novelty, complexity of 
competences, functional areas of applications, expected impacts and realized 
benefits, and firm size. The analysis of selected case studies from the database 
allows to describe the nature of the projects typical of each cluster. Five clusters 
of projects have been identified and positioned along varying degrees of 
complexity, novelty and scope. This suggests different development paths for IoT 
adoption: A cumulative innovation process is described for software intensive 
industries while for other industries we suggest that firms can “leapfrog” to more 
novel technologies and more complex capabilities through large-scale projects. 
We conclude by describing two dynamic capabilities underpinning IoT adoption 
characterized by the presence or the absence of standard interfaces within the 
system designed. This is a first attempt to describe what firms do for IoT 
adoption. Building on a hierarchical cluster analysis it suggests different 
“developmental stages” firms go through in building their competences and in 
utilizing them to create competitive advantage.   
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This expository research is aimed at providing an overview of applications of 
business analytics and data-driven decision support systems in the airline 
industry. We discuss the nature and unique operational characteristics of the 
airline industry and present a snapshot of the current state of analytics in this 
industry. Included in our discussion are the challenges and opportunities for 
future advancement of analytics applications within the industry. The research is 
concluded with an outline and discussion of tangible as well as intangible benefits 
gained through investment in business and data analytics application in the airline 
industry. Also, included in the discussion is the sustainability of such benefits in 
a rapidly changing industry. The research provides insights into the future 
applications of data and business analytics in the airline industry.  The study is 
based on information available in the public domain about the airline industry. It 
does not utilize a field study. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Literature on value co-creation tends to involve various disciplines, including 
sports. The aim of this paper is to review the existing value co-creation literature 
within the context of sports service business. The paper also seeks to a) identify 
the different value co-creation perspectives in sport networks; and b) collect sport 
ecosystem co-creation examples and cases that could inform future research 
agenda. The data Collection is by Boolean search and bibliographic search from 
Elsevier Science Direct, Ebsco, Google Scholar and Scopus of Elsevier. The 
search yielded 227 articles. Through a process of selecting, analysing and 
interpreting 36 papers, including high ranking journals (Academic Journal Guide 
3*), which meet the research agenda have been included in the systematic review. 
We also scope relevant articles in sport magazines and websites for sport-
ecosystem co-creation examples. Three different research perspectives in sports 
networks were identified: 1) theoretical foundation; 2) network management and 
3) marketing and customer research. The findings also confirmed that literature 
focusing on the co-creation processes of a multi-actors sport ecosystem (sports 
event) is lacking. Furthermore, the methodological limitations and 
recommendations for further work in this field are discussed. The research 
contributes to theory building, management decision making, and future research 
in sport co-creation value system. The findings also provide insights for 
practitioners to better manage co-creation and value system in sport events. The 
review of the literature was limited to the published work in the past seven years 
and has been conducted in order to capture how co-creation is discussed and 
applied to sport. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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One of the major challenges for the Chinese agricultural sector is to understand 
how digital technologies (such as IoT and blockchain) can be introduced to 
digitise the agricultural value chain processes. To address the major agricultural 
challenges, this study aims to develop a strategic roadmap for digitising 
agricultural value chain in order to progress to smarter and more sustainable 
agricultural systems using digital technologies – ensuring food quality and safety, 
while opening up opportunities for economic growth. This is a case study of a 
major garlic company in China to understand its experiences (best practices and 
challenges) on current levels of big data, IoT and blockchain applications in its 
supply chain processes. The study reveals that agri-food enterprises in China need 
to develop an integrated digital agricultural value chain platform (idAVC) that 
includes six main components – agricultural technology application support, 
smart crop management, online farmer cooperative, agricultural value chain 
finance, agricultural education and training, and agricultural collaboration 
channel. The strategic idAVC roadmap identified from the study will help key 
stakeholders in the agriculture and food processing sectors enhance sustainability, 
food quality and safety, energy efficiency, and productivity. The external validity 
of our proposed idAVC roadmap needs to be empirically tested in a much larger 
sample. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This paper studies a mechanism design problem between a risk-neutral buyer and 
a risk-averse supplier. It also addresses the buyer’s optimal ordering decision 
under random yield and demand. In this paper, the risk-neutral buyer offers its 
risk-averse supplier an incentive contract menu, where the critical component’s 
price solely depends on the supplier’s yield outcomes. Assuming that the 
supplier’s yield and yield-improvement effort are both continuous variables, we 
build a continuous model where a random yield model is embedded into a 
principal-agent framework under moral hazard. When the supplier’s effort cannot 
be observed, this continuous model involves an infinite number of incentive 
constraints, which makes the problem more difficult to solve. We employ 
Holmström’s (1979) first-order approach to tackle this challenge, where the 
infinite number of incentive constraints is replaced by the first-order condition. 
Our numerical example and sensitivity analysis indicate that when the supplier’s 
disutility of effort increases, it’s optimal for the buyer to schedule the incentive 
contract menu with a higher coefficient for inducing a lower effort level. 
However, this approach may not result in the correct solution to the original 
problem. We also discuss what conditions guarantee the first-order approach to 
be valid. When this approach is invalid, we solve the buyer’s problem based on a 
two-stage process popularized by Grossman and Hart (1983).  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The paper summarizes results on supplier selection and evaluation using method 
Data Envelopment Analysis (DEA) published between 2009 and 2018. It aims to 
review how one of the most frequently used methods, the DEA supports the 
supplier selection and evaluation process and related management decisions. Its 
novelty stems from that such review was carried out only in much broader context 
and it can reveal potential new opportunities for developments and applications. 
A systematic literature review was completed, which lead to 55 papers proposing 
a form of DEA method to supplier management related decisions. The paper will 
use descriptive and multivariate statics to cluster the reviewed papers. Although 
a large number of papers were published, but only a limited number of papers 
support strategic decisions, some of the clusters identified by broader reviews are 
not supported by DEA. Most of the collected papers are method-oriented and 
focuses on tactical level decisions. Based on the preliminary analysis, it can be 
assumed that the citation of the methodology-oriented articles is higher than that 
of purchasing orientated papers. Purchasing management and mathematical 
knowledge must be combined and the strategic approach of purchasing 
management should be more supported by management applications. The paper 
analyses only 10 years and only the Scopus database was used.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This paper investigates a manufacturer’s optimal decisions in relation to the 
adoption of the commonality strategy in a decentralized channel as opposed to a 
centralized channel. The study is based on the standard product line design model 
with vertical differentiation, but it is extended to account for the commonality 
strategy adoption in a manufacturer-retailer distribution channel. We show that 
commonality always help reduce the extent of quality distortion encountered by 
the low-valuation segment, regardless of the channel structure. We also show that 
the adoption of commonality strategy in a decentralized channel is able to reduce 
channel efficiency loss, which may lead to improvements in the channel profits 
even when there is no cost saving associated with the use of common 
components. Our study reveals an important finding, which suggests that 
commonality in product line design may increase the profits even when there are 
no cost savings associated with the use of common components. Amid the 
extensive literature and widely practice of commonality, this finding provides a 
new insight into the benefits of commonality beyond the cost saving motive. Our 
model considers a monopolistic setting at both the manufacturer and the retailer 
levels, ignoring the effects of competition on the commonality strategy. Our 
model assumes deterministic demand such that it does not capture the interplay 
between risk pooling and the market segmentation effects that are inherent when 
demand uncertainty is present.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Retail customer expectations are changing with regard to delivery velocity and 
their choice of fulfilment options. This changing landscape poses great challenges 
for retailers. In practice, different retailers have adopted different online 
fulfilment strategies. No guidelines are available for retailers to understand which 
fulfilment options and choices are likely to be successful in which settings. Here 
we aim to investigate the choice of four typical fulfilment options used by 
retailers in the context of omni-channel, namely fulfilment from stores, fulfilment 
from integrated Distribution Centres (DCs), fulfilment from dedicated online 
depots and drop-shipping from suppliers. We develop a location-allocation model 
to determine the combination of different fulfilment options for a retailer. 
Analysis using the model under different scenarios indicates which particular 
fulfilment options may be preferable in different cases. For example, when should 
retailers invest in a dedicated online depot or when should retailers leverage store 
outlets for online fulfilment? Additionally, for a store fulfilment strategy, which 
set of stores should be converted as ‘Click-and-Mortar (CM)’ stores to handle 
both online and offline demand to reduce costs. We demonstrate the impact of 
product characteristics on the choice of online fulfilment options by applying the 
model to cases where retailers handle product types with different characteristics. 
The results and analysis can help to guide omni-channel retailers to decide how 
to flexibly fulfil online demand with different combinations of fulfilment options. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Enterprise Information Systems (EIS) are evolving from legacy mainframe or 
client/server system to cloud based platform. However, in the stage of end users’ 
requirement decision, we are still counting on individual skills by professional 
consultants. This study focuses on a scientific objective approach to avoid such 
subjectivity.  We tried a method of text data mining approach based upon a 
probabilistic latent semantic analysis. We had an opportunity to use real dialog 
data provided by an industrial enterprise. It empirically studied how the method 
would help to capture end users’ EIS requirements. There was a potential 
outcome that the text mining approach became a significant assistant as a neutral 
observation result avoiding the consultants’ preconceptions. We identified that a 
few topics generated by the method were similar to classifications that 
consultants typically assume. Statistical text mining method that we tried for 
requirement decision making on EIS solution would be a potential approach to 
support human skill improvements. The volume of the experiment data was 
small. We need to capture more data to improve the precision of the analysis 
results. Supervised data for the method should be also prepared in future work. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 



  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 40 

MB-06-2 
Adaptive manufacturing execution systems (AMES): Best practices for 
implementations in small and medium-sized businesses 
Jonas Kallisch, Frank Oppenheimer 
OFFIS – Institute for Information Technology, Germany 
Jonas.kallisch@offis.de, frank.oppenheimer@offis.de  
 
The Digital Transformation challenges industrial manufacturing activities and 
business models, especially those of small and medium-sized enterprises (SME). 
This paper presents best practices for the creation of adaptive manufacturing 
execution systems (AMES) that provide SMEs with an early orientation and 
guideline for the transformation of their manufacturing processes, also enabling 
new business models. This paper focuses on a literature review and deriving best 
practices for creating adaptive MES (AMES) that adapt to a company’s 
manufacturing needs. Our approach particularly targets SME as they would 
benefit most from an AMES that can reduce configuration costs and optimize 
performance while supporting more flexible production cycles. There are several 
methods to create adaptive manufacturing execution systems. The proposed 
approach is based on so called asset administration shells (AAS) that provide an 
interface between the AMES and each device or asset in the production line. Each 
device possesses an asset administration shell through which it communicates its 
own skills and options to the AMES, consequently enabling the AMES to adapt 
to the currently available shop floor configuration.  Thanks to this flexible use of 
skills and resources the AMES has the potential to improve shop floor 
productivity. An AMES can control various shop floors and different 
configurations which saves SMEs the effort to customize their MES every time 
the shop floor changes. An adaptive MES enables the creation of a large variety 
of products provided the required skills are available within the production line. 
AMES are a relatively new concept. Hence, this paper presents findings of 
ongoing research. As more results from applications in industrial practice become 
available the full spectrum of potential AMES applications in manufacturing 
systems will emerge.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Blockchain technology is touted as the next big change in the technology world. 
It is expected to make major changes in how information is handled. With the 
promise of providing a data storage environment which is immutable, it promises 
to solve the problem of trust issues between different business partners. Supply 
chain and logistics, where the business spans through many parties which are far 
apart not only in geographical distances but also the end goal which they want to 
achieve in these transactions, is a perfect use case for blockchain deployment. 
Especially in the most recent supply chain invention where the supply chains are 
most fragmented and segmented. Any transactions in these networks need 
scrutiny and transparency to sought legitimacy throughout the supply chain 
network and its partners. This has created an urgency among supply chain 
companies to move fast in adopting the tech and probably gain the first mover 
advantage. This makes them vulnerable to making wrong choices in the field 
which is fast developing. In this context whereby sense of urgency surpasses the 
due diligence, this paper proposes a MCDM based decision support framework 
for blockchain platform selection. The framework identifies various criteria, 
necessary for successful adoption, under which evaluation must be done. The 
workings of the proposed framework are then illustrated using a representative 
case study. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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This study aims to examine how conditions for information sharing can be 
facilitated or impeded and whether these would augment its impact on supply 
chain performance. This study first states a base empirical model that the 
facilitating conditions for Information Sharing are Information Quality and 
Information Security Technology, which translates to Supply Chain 
Performance. The moderating effects of Information Security Culture and 
Information Leakage are also examined. A questionnaire survey was used as the 
method for data collection. The survey was distributed to the manufacturing 
companies drawn from the Federation of Malaysian Manufactures (FMM) 
directory 2018. Information security culture positively moderates the relationship 
between both information quality and information security technology with 
information sharing. On the other hand, information leakage negatively 
moderates the relationship between information sharing and supply chain 
performance. This study showed that information security culture strengthens 
information sharing in supply chain integration.  It also establishes the poignant 
impact of information leakage on the relationship between information sharing 
and supply chain performance.  The current study involved samples from 
Malaysian manufacturing companies and the results may differ from other 
countries. Further research could replicate the survey in a larger global region to 
verify the generalization of the findings and insights. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In the last few years a technology change started in the manufacturing industry, 
called the Industry 4.0. One new application is the human-robot cooperation. The 
purpose of this paper is to analyse the human-machine cooperation from human 
point of view: how the persons in different role are judging the cooperation in the 
human-machine interaction. The case study made in a car manufacturing site in 
Hungary where 2 robot installed without cage separation. This human-robot 
cooperation is judged by the team members and one of the team theory is applied. 
The case study uses information from questioner data, which based on blue collar 
workers, engineers, managers who work together with the robots every day. Data 
were statistically analysed and coded to identify the different views and the 
human side. Human side of the cooperation shows the different views and opinion 
of the persons in different roles. This study identifies several driving factors of 
the acceptance in case of a technology jump. In the framework of team theory 
one possible way for the implementation of the human-machine cooperation 
defined. Findings may not apply to other industries, factories, applications, 
technical solutions, cultures. Findings can help the organisations and the 
managers how to increase the level of acceptance of a new technology and the 
accompany change. It is also helping the blue collar workers to adapt to the 
changes. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Members of the hospice interdisciplinary team prioritize technology use for 
different patients. Fundamental constructs in this search for treatment solutions 
are therefore interaction, interdependencies and integration to find technology use 
solutions. Through practice-based experiences, reflected upon in relation to 
literature on networking and technology-based innovation generates the other 
constructs.  Patients in hospice suffer pain in a context of limited resources. Home 
care is an economical patient treatment solution. The increased distance to 
medical specialists creates need of technology to substitute the closer interaction 
hospice patients experience when placed in medical institutions such as hospitals. 
To administer domestic palliative operations in hospices many differing 
technological resources may be used. Worth considering are the potential benefits 
of communication technology, as well as virtual reality, and telemedical tools. 
Patient needs also vary. This, together with variation in technology-based 
resources, creates a prioritization problem.  This study first creates a narrative 
text that describes palliative hospice operation. The narrative indicates key 
factors associated with choosing and administering technology-supported 
hospice patient treatment to reduce pain. This conceptual study lays grounds for 
a forthcoming qualitative and quantitative case study applying structural equation 
modelling methodology to enable the generalization of findings. The qualitative 
study will set grounds for the conceptual model used in a quantitative study. This 
is the initial phase study.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The aim of this work is to design a prescriptive decision-making model to 
increase registration applied to an NHS mobile app and future behavioural 
interventions. A structured literature review is used to design the decision making 
model. Then Q factor analysis is used to group people with similar views and 
position groups across different stages of decision making. Structured interviews 
will be used to validate the model. It is the first decision making model in the area 
of organ donation for donors that will guide behavioural interventions. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Companies are recently collecting a significant amount of data either themselves 
or by investing money in analytical tools to enhance their demand forecasts or to 
gain new customers. For instance, Netflix or Spotify are appealing examples that 
recommend movies to watch or songs to listen to the consumers who are ready to 
accept these recommendations of the analytical models to a high extent. In 
another example, the clients of a business analytics company from Sweden is 
provided with the potential forecast of vehicle sales which turns out to be a highly 
accurate forecast. However, the clients didn’t follow the predictions of the model 
and ended up missing almost 70% of potential customers. This study aims to 
investigate businesses’ deviating behavior of data-driven forecasts/outcomes. 
Considering the latter case, we will search for the factors that are playing a role 
in the businesses’ perception of the reliability of a data-driven forecasting tool. 
We consider several factors such as an experience of the customers from previous 
cases, the learning effect and the task type such as a routine or a unique one. The 
preliminary results indicate that previous (and recent) experience of the 
customers from previous cases/events, as well as their peers’ experience, are 
some of the factors contributing to their deviating behaviour. Also, unique 
(rare/exceptional) events in the past make them not to follow a data-driven tool 
but to take the initiative to construct a forecast which could differ to a large extent 
from the tools’ outcome. Companies are investing more in tools such as business 
intelligence and analytics to create meaning out of the data. These tools consist 
of applications and infrastructure (including algorithms) that facilitate access to 
and analysis of information for better decisions. Despite the upturn and 
prevalence of these tools, the human response to the algorithmic decision tools is 
an important determinant of the extent to which and how these tools are utilized. 
Our study could shed some light where there is a potential to deviate from such 
tools and could facilitate companies’ decision making in picking the type of tasks 
that should follow a data-driven tool. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In dentistry, patients always look for the best care option that matches their needs. 
Several factors are identified can influence the patients’ choice of dental care. 
Hence, this study aims to examine the factors influencing the patient’s decision-
making towards dental care in Malaysia.  A quantitative approach was selected 
to determine five concerning factors, namely trust, price, service quality, physical 
environment and perceived value that may influence the patients' decisions 
towards dental care. The purposive sampling technique was used to obtain 191 
patients who visited the dental care provider. The data were then analysed using 
SPSS and Smart-Partial Least Squared (Smart-PLS) statistics packages. The 
results showed that only price, physical environment and perceived value have a 
significant influence on the patients’ decisions towards dental care (p < 0.05). 
The Importance-Performance Matrix Analysis (IPMA) results revealed that trust 
has performance but it is not important variable in the prediction of revisit 
intention. This paper attracts the attention to a patient-centric perspective of 
dental care, and stimulates the performance of dental care in Malaysia. This 
study is crucial while the patients would better comprehend the factors that 
influence their decisions towards dental care and intensify the awareness and 
attention towards these factors. This study is a cross-sectional study which 
convenient and quick in collecting the data but has its downside; as it measures 
different variables in the population of interest at a single point in time. The in-
depth study can be carried out to examine further how the variables affect the 
patients’ decision. Besides, due to confidentiality, most of the private dental care 
providers were unwilling to participate in this study.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Operational Research provides the methods and techniques by which firms can 
maximise their profits by taking smart decisions. The OR literature in the area of 
logistics, however, pays scant attention to cash flows that arise in order for the 
firm to fulfil its legal  obligations. This research develops a methodology for 
constructing models for inventory management that explicitly account for 
taxation schemes. It does this by expressing the future profits of the firm after tax 
as the Net Present Value or Annuity Stream Value of the cash flow function 
associated with the activity for the firm, including the cash flows exchanged with 
relevant third parties and the government that are needed in the context of 
ensuring compliance with tax legislation.  Using the legislation in the United 
Kingdom, the research establishes how the explicit consideration of the schemes 
by which Value Added Tax (VAT) and Corporate Tax are settled with HMRC 
may affect the inventory and promotional decisions of the firm.  In this paper we 
focus on the case of the dynamic lot sizing problem.  A fairly robust insight is 
that optimal ordering decisions often become synchronised with the VAT/CT tax 
return points within a standard corporation tax scheme, while the benefit of 
considering taxes explicitly into the decision models increases the higher the 
product value and/or the lower the marginal profit on a product. We also 
investigate a variation of this problem in which the company can choose the 
timing and duration of sales promotions in the case of price-sensitive demand.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In this research, we attempt to develop a framework for Supply Chain 
Collaborative Relationship (SCCR) and Risk Management. Using extensive 
literature search, key factors discussed in previous studies are synthesized. Data 
has been collected from Chinese SMEs during 2016-17 using a mixed methods 
approach; the qualitative study is used to refine the framework developed using 
the literature while a large scale quantitative study is used to confirm, using 
Structural Equation Modelling, the relationships identified in the framework. In 
terms of theoretical underpinning, the Resource-Based-View of a firm and 
Transaction Cost Economics provide justification for the existence of proposed 
relationships in the SCCR. Theories of Guanxi, collaborative advantage, risk 
management have also been used. Results have shown the building of SCCR 
contributes to highly functional and stable alliance in Chinese SMEs, which has 
significant influences in motivating partners’ willingness of risk and resource 
sharing to support the supply chain risk management. This study manifests the 
building of SCCR should depend on either interpersonal or inter-organizational 
level interactions. While interpersonal relationship between executives has 
significant influence to SCCR development. To our knowledge, this is the first 
study that focussed on SCCR in Chinese SMEs. Our study has highlighted the 
role of interpersonal and inter-organizational level interactions for SMEs SCCR 
development. The variety of industry of research subjects raising the issue of 
industrial difference. Further, this research has narrowed its interest on Chinese 
SMEs practice of supply chain partnership building.  
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the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
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Over the past two decades, the issue of manufacturing location decision has 
prompted significant discussion among the practitioners and scholars. Whilst 
offshoring is still the most widespread strategy implemented by manufacturing 
companies in developed countries, reshoring has recently gained momentum in 
the UK. Nonetheless the current literature on reshoring is relatively sparse and 
this phenomenon is not well understood across different industries. This article 
aims to develop a more complete understanding of the underlying drivers of 
reshoring in the UK.  Sequential incident technique in used in multiple case study 
to organise reshoring motivations using a theory grounded framework from 
literature. The findings indicate that the customer perceived value criteria 
including responsiveness, lead-time, operation flexibility and poor quality are 
more significant to companies reshoring decision than cost efficiency factors such 
as labour costs, energy costs and exchange rate risks. With the advent of Brexit, 
manufacturing location decision is once more a critical and strategic decision that 
needs to be considered. This study offers an insight to 8 successful reshoring case 
studies which can be used by other companies as a guideline for future decisions 
makings. This study also contributes to the existing literature by highlighting the 
characteristics of reshoring in the UK based companies and the focuses on the 
UK market. Often case study approach is criticised due to lack of generalisability. 
In this study the findings provide a clear picture of the decision making process 
which is limited to 8 companies however the results can be further validated by 
conducting a survey questionnaire targeting larger population. 
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Over the past three decades, with the rise of foreign direct investment (FDI) from 
emerging countries, the global value chain (re)configuration of emerging country 
multinational companies (EMNCs) has increasingly attracted interests from 
academia. Despite the existing literature has provided some valuable insights into 
how EMNCs orchestrate their value chains by expanding production activities 
abroad, the role of institutions in this process is unclear. Given that the 
institutional environment of the home country – as one of the most important 
aspects – normally distinguishes EMNCs from multinationals from developed 
countries (DMNCs), the role of home country institutions, and more broadly of 
institutions, is an important issue that deserves attention. By systematically 
reviewing 179 articles published over the past 14 years (2004-2018) in this field, 
the study proposes an integrated conceptual framework aimed at providing a 
preliminary effort toward a more nuanced and systematical understanding of the 
role of institutions in EMNCs’ global value chain (re)configuration processes 
(e.g., location and entry mode choices).  The study contributes to extant literature 
at least in two ways. First, it advances our knowledge about the relations between 
the value chain (re)configuration activities/processes and the institutions’ 
categories. Second, it proposes an integrated framework that conceptualizes the 
comprehensive influencing mechanism of institutions in EMNCs’ global value 
chain (re)configuration. This study has also significant political and managerial 
implications. 
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The nature of work and the workplace is changing, with businesses transforming 
due to increases in automation and AI leading to tasks traditionally done by 
humans being carried out and complemented by machines. In connection (call) 
centres, digitally connected (always-on) consumers are demanding 
unprecedented levels of customer service. Contact centres are introducing 
“cognitive customer care” virtual agents (bots) powered by AI which are 
complementing live agents (humans) across multiple (omni-) channels (e.g. 
mobile chat, web chat, messaging, phone). This work presents a cloud-based 
discrete-event-simulation modelling application supporting managerial decision 
making in such environments. The application takes input data relating to 
channels (e.g. call/message volumes, abandonment rates, handling times), live 
agents (e.g. availability, concurrency) and virtual agents (e.g. related channels, 
license restrictions) and produces outputs (e.g. customers served, agent 
occupancy, QoS, speed of answer, handling times, abandonment rate). It is 
possible to model the effect of change relating to the introduction of virtual agents 
in a contact centre. Outputs provide managers with KPIs supporting decisions 
relating to their live and virtual agents. This application can be used by managers 
to gain insights into the implications of decisions relating to the introduction or 
reduction of virtual agents alongside live agents. This has broader implications in 
terms of the applicability of the approach to other fields relating to the future of 
work.  This is a collaborative research effort with one software vendor and 
requires further requirements elicitation/analysis and testing across multiple 
organisations/stakeholders to inform its future development.  
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Web 2.0 has given rise to the proliferation of online innovation contests calling 
for innovators to use their skills, experience and creativity to provide solutions to 
challenges set out by the organizers. Online community-based contests (OCIC) 
represent a variant form where competitive and cooperative behaviours of 
members occur simultaneously. This study investigates how an individual’s 
network position within OCICs changes over time and how these changes 
influence learning and trust as two main relational mechanisms underlying user 
innovation behaviour. The study employs a multiple case study approach, which 
adopts Social Network Analysis (SNA) to understand networks over time and 
qualitative interviews to explore associated changes in the relational mechanisms. 
Preliminary findings reveal the co-existence of multiple structural configurations 
of core-periphery and triads within the peer-to-peer network. They also indicate 
that learning and trust occur differently for individuals at different positions 
within the network. Innovation management research has mostly focused on 
investigating how the structure of the peer-to-peer network influences innovation 
outcome. Yet, much less is known about innovation-related relational behaviours 
and how they are influenced by an individual’s position in such a network. The 
findings provide direction on how to facilitate and encourage innovation within 
the online community. Although the network boundaries are defined around 
community members, interview findings indicated that much learning also occurs 
outside the community.  
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The purpose of this paper is to understand how social media acts as a coordination 
mechanism for local citizens responding to the aftermath of natural disasters. We 
explore the notion of ‘Digital Volunteerism’ where the widespread use of social 
media has allowed citizens to freely produce and disseminate their own 
emergency related information. We examine this phenomenon using communal 
relationship theory from the field of social psychology. We conduct a 
comparative case study of two disaster relief situations in India: the Chennai 
Floods in 2015 and the Gaja Cyclone in Tamil Nadu in 2018.  We analyse over 
500 “tweets” from the day of the event and two weeks following to determine 
how local citizens coordinate their response through Twitter. As government 
funded infrastructure (helplines, hospitals and emergency response facilities) are 
often damaged or left under-staffed, we find that social media tends to be the 
primary means of coordination in the aftermath of a natural disasters. Social 
media is found to be a pivotal platform for the sharing of information regarding 
the availability of food and drinking water, shelter to occupy, locations of medical 
facilities, rain forecasts, medication for common illness, dealing with drowned 
vehicles and instructions for public safety to avert communicable diseases. Social 
media also helps to circulate the details of missing persons and is essential in 
reuniting individuals with their families. Based on these findings, we call on non-
governmental and governmental organizations to coordinate relief efforts with 
local volunteers using social media platforms. Our discussion culminates in a 
framework for digital volunteerism in Disaster Relief Operations.  The paper 
contributes to communal relationship theory by promoting social media as a 
mechanism of social exchange and coordination for local citizens.  
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To address challenges faced by humanitarian logistician and improve future relief 
efforts, the purpose of this research is twofold. First, we aim to characterise the 
key challenges in humanitarian supply chains that hinders disaster relief efforts 
to respond effectively to diverse humanitarian logistics requirements. Second, we 
seek to adapt and apply the evaluation criteria of commercial supply chains to the 
humanitarian context to aid practitioners in evaluating the effectiveness and 
efficiency of humanitarian logistics and supply chain management operations. 
We make use of both primary data that include survey questionnaires and 
interviews and secondary data including archival reports/records of past 
humanitarian relief cases to address the research aims. Based on the data collected 
from 30 valid survey responses, we identified the different key players in the 
Humanitarian Relationship Model, their roles and the key challenges they faced 
when responding to natural disasters. Three key challenges that the respondents 
faced included issues related to poor and unpredictable operating conditions, 
supply and demand uncertainty, lacking in communications and information. 
Further, we made use of an adapted SCOR framework and AHP methodology to 
help respondents in selecting and prioritizing performance metrics based on their 
priority and feasibility weightages. We also highlighted several best practices that 
aim to improve the effectiveness and efficiency of future humanitarian logistics 
and disaster relief efforts. The Supply Chain Operation Reference (SCOR) 
framework and AHP methodology that were adapted in the humanitarian logistics 
context could serve as a guiding framework in supporting both scholars as well 
as practitioners in identifying suitable performance metrics for variant 
Humanitarian Relief Organisations (HROs) to effectivity evaluate the 
performance of humanitarian logistics operations. This research did not consider 
the levels of government participation in humanitarian operations. Future work 
can include this as another variable to extend our findings. 
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This study considers a sustainable agricultural system to find the best matching 
between farmers and retailers with contract according to their preferences, and to 
do the optimal production and sales planning to obtain their maximum or target 
profits. That is, it is important to construct the agricultural production system to 
hold the win-win relationship. Therefore, in this paper, a mathematical 
programming problem is formulated to find the optimal planning between 
contracted farmers and retailers under several uncertainties. It is generally 
difficult to obtain the best solution directly in terms of multiobjectivity and 
uncertainty. Therefore, the flexible modelling and the efficient algorithm to 
obtain these optimal solutions are also developed using a data-driven approach 
using our proposed information system. The optimization model to achieve the 
above aims is proposed, and the solution algorithm based on mathematical 
programming is developed. By solving the proposed mathematical programming 
problem, both contracted farmers and retailers will obtain their sufficient profits. 
The proposed approach can be applied to various area by adding or changing the 
constraints or objective function in the mathematical programming problem. We 
have not collected the real-world data yet. 
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In this paper, a new integrated mixed integer programming model without phases 
is proposed to minimize the number of operators in labour-intensive 
manufacturing cells and compared with the 2-phase model comprehensively. 
First, the integrated model based on two phases is redefined by two new decision 
variables. One is to consider products, operations, cells, and operators 
simultaneously and the other is to use the cycle time instead of the production 
rate. Secondly, the proposed model is solved by linearizing the nonlinear equation 
that multiplies continuous and binary variables. Using numerical experiments, we 
show cases where the proposed model leads to fewer operators than the 2-phase 
model. The proposed global model can consider products, operations, cells, and 
operators simultaneously. As a result, this paper showed better cases in which the 
proposed global model could lead to fewer operators and more optimal operator 
assignments than the 2-phase model. On the other hand, it is also a fact that the 
proposed model needs more time to obtain optimal solutions than the 2-phase 
model. We need to confirm how it performs if problems get larger, i.e. if there 
are more cells. 
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Recently uncertain business environment, closed-loop supply chain became more 
fragile to disruption.  Development of closed loop supply chain is being tackled 
as the design of supply chain aiming to a sustainable society, for environment-
oriented, social-oriented, and minimizing cost. A closed loop supply chain is a 
decision-making system that considers the forward distribution where products 
flow from the supplier to the factory, through the distribution center and the 
product is distributed to the consumers, and at the same time the reverse 
distribution where used products perform recovery recycling and reuse from 
consumers of used products.  This research proposes a stochastic robust 
optimization model for the design of a closed-loop supply chain network that 
corresponds to flexible and robust to the disruptions.  The proposed mathematical 
model is considering the possibility of disruption of transshipment and depression 
of productivity at a facility in the reactive stage. The objective is to maximize the 
total revenue from supply chain and minimize the shortage or delaying effect 
across different disruption scenarios by determining facility location decision, 
supplier selection, back up supplier contract, stock allocation at the proactive 
stage, and the quantities of production, transportation, and collection at the 
reactive stage of each scenario  The proposed bi-objective mathematical model 
solved by optimization solver by weighted single objective problem or epsilon-
constrain model. Computational results demonstrate the significant impact of 
considering disruptive events on the selected supply base and relieve of 
disruption effect of each scenario by a decision of contracting back up a supplier 
or stock allocation. 
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platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The aim of this paper is to explore the impacts of uncertainties of remanufacturing 
process and consumer demand on remanufacturing closed-loop supply chains 
using integrated methodology of system dynamics and agent-based modelling by 
simulating the engine remanufacturing industry. Firstly, we analysed the factors 
influencing the uncertainties of remanufacturing and demand. Meanwhile, we 
established system dynamics models to characterize a remanufacturing dynamics 
system considering uncertainties in remanufacturing process, and simulated the 
demand uncertainties with agent-based modelling. Then we explored the impact 
of six factors, five of which related to demand and one of which related to 
remanufacturing, on the production planning of remanufacturing plant and the 
customer service level of 4S (i.e., sales, service, spare parts, and shop for body 
and paint) centres. The results showed that the inventory of recovered products 
cannot satisfy the remanufacturing demand with the measure of “replace the used 
products with the remanufactured ones”. Comparing with the factors influencing 
consumer demand, the remanufacturing rate has a significant impact on the 
production planning of the remanufacturing plant. The study findings suggest that 
the remanufacturer should not increase the price of the remanufactured products, 
at least for remanufactured engines. 
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accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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History shows that technology has profound impacts on the configuration of 
value chains (VCs) in terms of how, where and by whom value is generated and 
captured. A new wave of innovation (Industry 4.0) is coming of age. Lower 
coordination costs, decentralized control and emerging business models are 
questioning current setups. Albeit the significant interest showed by industry and 
academia, most studies have limited their scope on specific impacts, especially 
location choices, or single industries so far. A comprehensive analysis of the 
phenomenon is still lacking. Following a literature review, we developed a Delphi 
study, namely a multiple-round expert questionnaire with 77 respondents among 
senior academics and industry professionals, in order to identify and evaluate a 
set of possible impacts of Industry 4.0 on VC configuration. Multiple dimensions 
have been considered, including structure, governance and geographies. By 
focusing on three industries with different characteristics (automotive, apparel 
and machinery), this study aims to support a cross-sectional understanding of 
emerging dynamics. Non-technological determinants – e.g. demand dynamics 
and regulation – have also been investigated for the evaluation of contextual 
factors. The contribution of this paper is at least twofold. On the one hand, we 
generate a set of hypotheses to be further tested by academic research. These 
hypotheses are also relevant for companies to set their course of action in an 
evolving scenario. On the other hand, we also develop a synthetic framework for 
VC analysis to grasp the different, often interdependent dynamics occurring in 
times of great (technological) uncertainty. 
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this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The accelerated diffusion of digital technologies challenges leadership teams 
across all manufacturing industries. Capturing the full value of these rapid 
Industrie 4.0 developments can only be realised by holistically orchestrating the 
implementation across a firm and its value network. To achieve this, it is vital for 
leadership teams to consider the inter-dependencies between individual activities 
and projects in key areas of their business that may be as diverse as the value 
proposition, operational processes or value capture mechanisms. This is a 
complex undertaking. However, today it is not clear, how a leadership team 
should decide, which activities of their business model should be enhanced with 
which Industrie 4.0 pillar and with what priority. In this paper we present a 
strategic decision support framework for a systematic prioritisation, which 
activities across a firm’s business model demand ‘digital’ advances. Grounded 
on literature and validated through a case study of three European Tier-1 
automotive suppliers, this framework integrates the concepts of Business Model 
Innovation and Industrie 4.0 with a Dynamic Systems mapping tool to: (1) 
facilitate a holistic classification of the business model’s Industrie 4.0-fitness (2) 
anticipate digital development opportunities for key activities, clustered by 
business model dimensions (3) allow a leadership team to prioritise the next 
actions an navigate their Industrie 4.0 journey. Our study provides guidance for 
holistically capturing value of Industrie 4.0 in manufacturing firms. Moreover, 
we advance the cross-section literature of business model innovation and 
Industrie 4.0 with a dynamic approach to align and innovate a manufacturer’s 
business model by means of Industrie 4.0 principles. We anticipate our study to 
be a starting point for more sophisticated insights about critical criteria that are 
important for achieving dynamic alignment between a business model’s 
activities. For example, adjacent bodies of literature such as Information Systems 
or Organisational Change could be valuable to explore and explain emerging 
phenomena within our rich empirical data set.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In the era of big data and internet of things, knowledge fusion is an important 
issue in intelligent manufacturing decision analysis. The aim of this study is to 
explore the knowledge fusion from the perspective of knowledge super-network 
by developing a novel knowledge fusion architecture in which knowledge fusion 
is considered as the fusion and evolution of knowledge super-network. A 
knowledge fusion architecture consisting of five parts is proposed. Specifically, 
considering the knowledge structure from the perspectives of cognitive 
psychology and knowledge engineering, an object-concept-attribute based 
method for knowledge representation is developed to provide foundation for the 
construction of knowledge super-network. Then, the meaning and modelling 
method of knowledge super-network are interpreted. Combined with evolution of 
super-network and similarity measure, the fusion process of knowledge is given 
and analysed. The proposed knowledge fusion method will not only realize and 
visualize the knowledge fusion of various knowledge producers, but also 
implement the fusion of knowledge units and structures, highlighting knowledge 
fusion’s essence that the fusion of cognitions on concepts, attributes and 
relationships of things.  This study starts from the structure and relevance of 
knowledge, which will contribute in the field of knowledge engineering, and also 
effectively promote the fusion and management of knowledge in different 
disciplines in terms of super-network. The stage of knowledge pre-processing is 
time-consuming and labour intensive, with too much subjectivity and lack of 
objective and standardized knowledge pre-processing approach. The modelling 
of knowledge super-network based on knowledge pre-processing will be 
improved. 
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business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In the last decades there have been paradigm shifts in manufacturing. Global 
competitive pressures, demand for ever greater flexibility, and reduced time-to-
market have pushed industrial and academic communities to think about new 
manufacturing paradigms. Cloud Manufacturing (CM) is a recent and innovative 
paradigm seeking to leverage a network of physically distributed resources. It is 
the manufacturing version of Cloud Computing (CC), where manufacturing 
resources are encapsulated into service packages and offered to the customers 
through a platform. It is a broad and general concept but it is not clear how CM 
could evolve in the future (i.e. definition, architecture, characteristics) and where 
CM could be successfully implemented (which manufacturing sectors and 
processes). This work presents issues necessary to be addressed and suggests 
looking at what has happened with CC and Multisided Platforms (MSPs) that are 
strongly linked to CM. The literature and observations in these fields are chosen 
to reach the research objective because they are more mature than CM. Many 
open-issues of CM can be traced back to already experienced issues detected by 
CC and MSPs. CM could be the solution to some unsolved issues of paradigms 
arising at the end of the last century (e.g. Holonic, Networked, Grid 
Manufacturing). MSPs could be a viable path for the future implementation of 
CM and CC shows the factors that brought it to success. The evolution of CM 
presented is not general but specific to particular business fields. Since there is 
no widespread acceptance of CM, the related open issues are based on the 
authors’ vision for CM. 
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accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In the context of decision under ignorance, the decision maker is able to give the 
set of possible values of parameters of optimization problem but not able to 
differentiate them. In this context, we compare the behavior of 4 criteria used in 
the literature, namely Hurwicz criterion, τ-anchor, R* and R* on the example of a 
simple linear programming problem. Hurwicz criteria look for a solution that 
minimizes the convex combination of the best and worst performance over all 
scenarios. Criterion τ -anchor uses the tolerance for ignorance characterizing the 
behavior under ignorance of an individual decision maker. Criteria R* and R* take 
into account the optimism of decision maker in the context of sequential decision 
problem under total ignorance. R∗ specifies that if one of the values of f(X, s) is 
lower than e then the max operator is applied, otherwise min is applied. R∗ 
specifies that if one of the values of f(X, s) is greater than e then the min operator 
is applied, otherwise max is applied. To compare the behavior of those four 
criteria, we address the problem of linear programming under ignorance taking 
into account the optimism of the decision maker as a bi-objective optimization 
problem where the first objective is the pessimistic point of view and the second 
one is the optimistic point of view. The property of Pareto optimality of these 
solutions is studied for the four mentioned criteria.  
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the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Printed circuit board (PCB) is one of very important material in consuming 
electronic product. This study develops a novel fuzzy seasonal deep belief 
network (FSDBN) to accurately forecast a printed circuit board production index, 
which are typical seasonal time series data. PCB production index prediction is a 
critical topic in Taiwan, and the series data contain uncertain or unpredictable 
factors. The FSDBN was constructed by combining fuzzy theory, seasonal 
decomposition, and DBN. Further, this study used monthly PCB production 
index data to examine FSDBN from the Taiwan Ministry of Economic Affairs. 
The results indicated that the proposed forecasting system demonstrated a 
superior performance in terms of forecasting accuracy. Also, the performance of 
Autoregressive Integrated Moving Average (ARIMA), Generalized Regression 
Neural Network (GRNN), and DBN obtained from a separate study were 
compared to the performance of the proposed FSDBN model and showed that the 
latter was better than the other three models. The Taiwan’s PCB industry has 
successfully gained a significant market share is 30% in 2018. The highest market 
share brings the increment of production index. The accurately forecasting PCB 
production index will assist process planning, material planning, customer 
service, and supply chain management for decision maker in the Industry 4.0 era. 
Generally, the FSDBN is designed for handle seasonal data. 
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paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The application of multi-criteria decision-making approaches using fuzzy set 
theory started in the area of portfolio theory due to multi-criteria and imprecise 
nature of portfolio selection problems.  Fuzzy goal programming is one of the 
major approach that converts each criterion as a fuzzy goal to be aggregated by a 
suitable aggregation operator for the construction of a decision set. Although 
there are several such models in the literature using either  “Min”  or “Additive” 
operator, this paper proposes a new model using a competitive-cum-
compensatory aggregation operator , to aggregate a set of prioritized decision 
criteria considering different types of investors, viz., risk taking, risk averse etc.  
Through this model, we generate various efficient solutions for different values 
of the compensatory parameter γ ϵ [0, 1]. In order to trace out the corresponding 
efficient frontier, we consider three decision criteria, viz. return, risk and liquidity 
of the portfolios. While we use piece-wise linear functions to describe fuzzy 
return and fuzzy liquidity criteria, we employ semi-absolute deviation for 
measuring the risk. Considering few stocks from the NIFTY 50 being traded in 
the National Stock Exchange in India, we show different efficient portfolios of 
this model for these criteria under different scenarios from an investor’s point of 
view. Hence, this enables the investor to prioritize his goals and to select a 
suitable portfolio in an interactive manner looking at its effect on the criteria. 
However, the model can be improved by incorporating nonlinearity while 
describing the membership functions of the criteria.  
 
  

84

  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 10 

MA-04-1
Business modelling in Industry 4.0: A platform and ecosystem-based approach
Sabine Baumann*
OFFIS – Institute for Information Technology, Germany
sabine.baumann@offis.de
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spanning the literature in production and operations management as well as strategic management the 
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latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The idea to explain the decisions of artificial intelligence (AI) model started in 
the 1970s to test and engender user trust in expert systems [1]. However, 
spectacular advances in computation power and improvements in optimization 
algorithms shifted the focus towards the accuracy, while the ability to explain the 
decision has taken a back seat [2]. In future, the decision-making process would 
be partially or completely dependent on machine learning (ML) algorithms which 
require humans to trust these algorithms in order to accept those decisions. 
Several explainable methods and strategies are proposed in the quest to explain 
the output of black-box ML models. This research compares the explainable 
machine learning method with the expert system based on belief-rule-base 
(BRB). Unlike traditional expert system, BRB has the competency to learn from 
the data and can include knowledge of domain-expert. It can explain the single 
decision and chain of events leading to the decision. The black-box ML models 
use local interpretability methods to explain a specific decision and global 
interpretability method to understand entire model behaviour. In this research, the 
explainability of mortgage loan decision was compared. It was found that model-
agnostic method Shapley provided consistent explanation compared to LIME 
(local interpretable model-agonistic explanation) for high-performance models 
such as deep-neural-network, random forest and XGBoost. The global 
interpretation method, feature importance has issue of dividing the importance 
among two correlated features. Compared to BRB, these methods cannot reveal 
the true decision-making process and chain of events leading to a decision.   
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The aim of this paper is to provide an increased understanding of supplier 
selection criteria for different sourcing categories. Supplier selection criteria have 
in previous research been studied mostly for the entire purchasing function or 
certain products. Moreover, supplier selection criteria change over time in an 
ever-changing supplier market environment as relational capabilities and social 
corporate responsibility plays an increasingly greater role. This study focuses on 
the up-to-date particular supplier selection criteria for different categories. This 
is investigated through a multiple case study of four different sourcing categories 
within an automotive company. Purchasing managers for each of the four 
categories were exposed with a list of different soft and hard supplier selection 
criteria and were asked how and why these criteria are assessed and in which way 
they ranked the different criteria by level of importance. The study revealed 
underlying factors for the management and ranking for each of the supplier 
selection criteria. There were similarities as well as differences in criteria between 
different categories. The implications for this research is that all categories should 
not always be treated the same way in terms of supplier selection criteria. The 
characteristics of each category determines the way certain criteria are more 
important than other criteria. This study is limited to one company, but future 
research in more companies across industries would be considered fruitful in 
order to provide a conclusive pattern. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In buyer-driven new product development, a buyer may fear the loss of its core 
knowledge and increase the degree of its protectiveness. We try to examine the 
effect of buyer protectiveness on the relationship between supplier absorptive 
capacity and new product development performance by including other pertinent 
variables such as control variables and moderators.  We analysed 103 useable 
responses from the randomly chosen 1,000 participants in the automotive, 
electronic, and defence industries in South Korea. We applied hierarchical 
regression analysis to the data set. Supplier absorptive capacity was positively 
correlated with new product development performance. In addition, the degree of 
buyer protectiveness negatively moderated the relationship between supplier 
absorptive capacity and new product development performance. Although 
supplier absorptive capacity is a determinant of successful new product 
development in buyer-driven new product development, a buyer’s tendency to 
protect its knowledge can hinder the success of new product development. The 
major contribution of this study is examining the factors that affect buyer-driven 
new product development, which is rare in the relevant literature. Our study 
carries the limitations of survey-based studies.  
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accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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In Pakistan the Public Procurement Regulatory Authority (PPRA), was 
established in 2002 to regulate the procurements of goods, works and services. 
Later in 2004 the procurement rules were framed under the PPRA ordinance.  
However, the scope of the rules were limited to only federal procuring agencies 
and all provinces were given the autonomy, to form their own independent 
procurement regulatory authority. In 2010, the Sindh PPRA took the lead and 
made its own rules which inspired the Baluchistan PPRA and Khyber 
Pakhtunkhwa PPRA to draft their rules which were released in 2014. In this 
paper, we study and present the score of Sindh PPRA using the eight indicators 
of the World Bank benchmarking report. The aim is to highlight the good 
practices for enabling competitive bidding for bringing better value for money. 
The World Bank Group scoring methodology has been used for benchmarking, 
where each indicator is assigned a score and then the total score is computed. The 
score of Sindh Public Procurement, Sindh province, is found to be better than the 
Federal, Pakistan Public Procurement. There is a significant disparity among the 
public procurement in different provinces of Pakistan, including the Federal. To 
streamline the procurements for the sake of improved transparency and efficiency 
it is necessary that the benchmark for provinces and federal procurement be 
carried out. This raises the confidence of all those involved in public 
procurements and nurtures an environment where privates sector also participate 
in public procurement.  The scope of this study is limited to Benchmarking of 
Public Procurement in only one province of Pakistan, Sindh, for the comparison 
with the Federal Public Procurement. 
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accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The purpose of the paper is twofold. First, it aspires to investigate the moderating 
effects of ‘knowledge sharing’ and ‘market conditions’ on the relationship 
between ‘coopetition’ and the ‘focal firm’s dependence’, ‘partner firm’s 
dependence’ and their ‘interdependence’. Second, it investigates the effects of the 
‘focal firm’, ‘partner firm’ dependencies and their ‘interdependence’ on the 
partner’s opportunism and further empirically explains the moderating effects of 
‘knowledge sharing’ and ‘market conditions’ on these relationships. The resource 
dependency theory and the transaction cost economics are used to build the 
theoretical arguments surrounding the key constructs of coopetition, 
dependencies, and opportunism. We employ regression models to analyse the 
survey data collected from 313 co-opetitive firms. The results suggest that 
‘knowledge sharing’ positively moderates whereas ‘market conditions’ 
negatively moderates the relationships between ‘coopetition’ and the ‘partner 
firm’s dependence’, ‘focal firm’s dependence’ and their ‘interdependence’. 
Results further suggest a positive relationship between the ‘focal dependence’, 
‘partner dependence’, and ‘interdependence’ and the ‘partner’s opportunism’, 
and that these effects are negatively moderated by knowledge sharing while 
positively moderated by the market conditions. Our findings contribute to fulfil 
the recent calls to empirically investigate the tensions such as interdependencies 
between co-opetitive firms as well as exploring the partner’s opportunism 
construct in coopetition. Sample used for this study addresses industries that 
employ hi-technologies and represent a large geography; therefore, our results 
may not offer complete relevance to very specific industrial or geographic 
contexts. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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Healthcare is a service commonly associated with lacking performance in relation 
to output and the economy of production. Contingency theory and complex 
systems thinking are approaches combined to study the healthcare service flow. 
Contingency theory directs attention to networked interdependencies while 
complex systems thinking concerns process emergence and flexible resource use. 
This hybrid form of analysis gives conceptual direction to information technology 
to support healthcare services. Three small examples of healthcare service 
processes in their as-is state and are provided and analysed based on the 
developed analytical framework. These illustrate in detail what exemplifies 
complexity in this industry. Given the inherently complex nature of many types 
of healthcare services, this discussion concerns how to model conceptually 
information systems in healthcare services as a complex system. This qualitative 
study thus contributes as basis for information technology enabled healthcare 
service development sensitive to this type of service provision directing focus to 
the emergent features of healthcare service needs. It is also a basis for further 
investigation into this topic of information technology use to support the inherent 
complexity of healthcare services.  
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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According to scholars, a successful policy deployment is crucial to sustain continuous 
improvement in public hospitals. However, the long-term perspective for kaizen in 
healthcare is still under investigation: most of the current literature reports single 
initiatives and their success. The study aims at filling this gap by testing a 
theoretical framework adapted from literature to understand how kaizen could be 
adopted by public hospitals and what features should be considered as successful 
key drivers. A policy deployment perspective is applied to investigate the linkage 
between governance and kaizen at its early stage of implementation. The study 
presents findings from an action research focused on the launch and implementation of 
a kaizen policy deployment. Such organizational change is investigated in an Italian 
healthcare system of 7 public hospitals, experiencing kaizen for the first time. The study 
provides: a Kaizen Initiative Program to be adopted for policy deployment at hospital 
and system level (e.g. district); key features for its successful launch (what); their logical 
sequence for a successful implementation (when); procedures (how) to align kaizen to 
strategy. Results provide a structured framework for healthcare practitioners 
interested in successfully launching and sustaining a KIP in its initial phase. It 
could help to link strategic management with kaizen at operational level, avoiding 
the use of bottom-up/pop-corn initiatives. The framework is tested to launch and 
implement the policy deployment for continuous improvement in an Italian 
context. Its application was not compared with contexts in which kaizen is already 
sustained. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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The purpose is to develop a framework for supporting the assessment of an 
Information and Communication Technology (ICT) system in healthcare service, 
integrating actors’ perception, services and resources offered by health 
institutions facing the challenge of improving its quality of service. The study 
focuses on developing a decision model based upon participant judgments to 
identify priority dimensions concerning ICT support significance in healthcare 
service management. The research methodology is based on case study, with 
multicriteria decision making (MCDM) approach using the Analytic Hierarchy 
Process to reflect ICT deployment in hospitals.  Participants and ICT system 
attributes for delivering a service are characterized. Process results reveal ICT 
support has more impact in supplying clinical service over medical research, and 
least impact over the patients. Today, most support is based on computer related 
system and fix network system. From patient perspective, requirements are 
mainly involved with urgency service using fix network system. However, 
wireless technology tends to increment. From medical research perspective, 
strong interactions with database applications implying an increasing demand for 
computer-assisted support.  The process implies efforts are oriented to improve 
quality ICT healthcare system so that every actor has easy access, continuity and 
security. This is an important factor for innovation, growth and competiveness. 
A combination of fixed and wireless network can give relevant and timely 
information for better decisions. The model has to be revised according to expert 
team, being aware of subjectivity. 
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firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 
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To design a decision process to aid the selection of inventory strategy to support 
the efficient supply of blood products to hospitals.  A literature review was carried 
out to identify potential criteria and suitable methods.  Sem- structured interviews 
with NHS experts were held to identify and define a relevant set of criteria for 
grouping blood products. Multi-criteria ABC/VED analysis was conducted using 
the identified criteria and relevant product data.  Applying logical argument an 
inventory strategy framework was developed and products allocated according to 
pre-defined expert-based decision rules in a case study of Hospital A. The 
following criteria were identified as essential for grouping blood products:  
product criticality, shelf-life, storage requirement and average weekly demand by 
hospital.   Product criticality was defined and quantified in terms of relative 
substitutability and compatibility.   Product segments were logically allocated to 
4 inventory strategies: Make to stock (one cycle) (MTS1); Make to Stock (2 
cycle) (MTS2); Distribute to Order (DTO) and Make to Order (MTO). 
Application of the decision framework to Hospital A revealed that 43% of 
products (accounting for 89% of all demand) would be suited to MTS1 and MTS2 
strategies both with buffer stocks held within Hospital A’s blood bank. Another 
43% of products (accounting for 10.6% of demand) would be best suited to a 
DTO strategy with delivery direct from central stock and no hospital stock. The 
remaining 14% of products (0.4% of demand) would suit an MTO strategy.  A 
clear definition of product criticality is essential when devising inventory strategy 
in healthcare.  
 
  

93

  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 10 

MA-04-1
Business modelling in Industry 4.0: A platform and ecosystem-based approach
Sabine Baumann*
OFFIS – Institute for Information Technology, Germany
sabine.baumann@offis.de

The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
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Working capital management (WCM) seeks to improve the efficiency of a firm’s 
operation through managing its inventory, accounts receivable, and accounts 
payable. Cash conversion cycle (CCC) which is defined as the average days that 
it takes for a company to convert a dollar invested in raw material into a dollar 
collected from customer is one of the widely-used key performance indicators to 
measure the efficiency of a firm’s working capital management. A low CCC 
implies that the company has lower financial cost to fund its business operation. 
Supply chain entities, e.g. suppliers, manufacturers are willing to decrease their 
financial cost through diminishing CCC, however, CCC may be fallen for a 
company at the expense of CCC increase for either their upstream or downstream 
partners or both. Consequently, single company perspective toward working 
capital management appears to be inefficient in supply chain perspective. In this 
paper, a simulation-based optimization (SBO) model is developed to minimize 
collaborative cash conversion cycle (CCCC) through finding optimal values to 
the financial and inventory decision parameters of supply chain members. The 
results indicated that CCCC can be decreased significantly by employing optimal 
values of inventory and financial decision parameters. The presented model is 
developed based on the beer distribution game assumptions. Similar simulation 
models can be developed to improve the efficiency of working capital 
management for other supply chain networks. 
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The sales volume and price of many commodities depend on weather conditions. 
Manufacturers can face significant difficulties when the purchase prices of raw 
materials vary according to weather conditions, and sales prices are dictated by 
distributors or their customers who are also weather-sensitive. In the agri-food 
industry, for example, processors must preserve both the profitability of their 
producers and their own without compromising their relationships with the 
distributors on whom they depend. We present an approach to understand how 
weather conditions influence the economics of the entire supply chain and 
mitigate their financial effects in order to preserve the interests of upstream and 
downstream partners and reduce cash flow uncertainties for all partners. In our 
approach, the transfer price or order volume, and the risk of adverse deviations 
caused by weather conditions are calculated on the basis of observed historical 
weather conditions. We do not use forecasts of weather conditions. We 
demonstrate the efficiency of our approach in reducing cash-flow uncertainty and 
potential losses caused by adverse weather. With climate change, it is expected 
that weather variability and its consequences on supply chains will continue to 
increase. Our results apply to all manufacturers whose upstream or downstream 
partners are exposed to weather variability. This methodology has highly relevant 
applications in most retail industries selling products or services and their 
corresponding supply chains such as garments, cosmetic, sportswear, gardening 
tools and inputs, after sales market for automotive spare parts, etc. As this 
methodology does not rely on forecasts, it has higher verifiability and robustness.  
This methodology requires several years of sales data, preferably on limited 
geographic regions as well as weather data for the corresponding regions. 
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The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
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firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
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This study aims at developing a model to select the best supplier based on process 
quality from the perspective of buyer. We first employ the process capability 
index pkS , which can provide an exact measure of the process yield, to evaluate 
the process quality of suppliers. However, pkS  must be estimated from 
preliminary samples or subsamples obtained. This increases uncertainty in 
assessing process quality and may lead to miscalculation. To ensure the reliability 
of assessment, we derive the lower confidence limit of pkS  by mathematical 
programming to serve as a standard of process quality assessment and construct 
a process capability analysis chart to select the best supplier. The chart also 
provides recommendations for process improvement to serve as a reference for 
supplier with poor performance. In the face of increased competition and 
globalization, supply chain management has been regarded to be a crucial factor 
for affecting competitive advantage of firms and satisfying needs of customers. 
Thus, supplier selection is always a vital issue in supply chain management, 
whereas quality is the most important consideration in supplier evaluation. The 
proposed approach is under the assumption that sample data follow a normal 
distribution. In order to ensure an effective assessment of process quality for 
supplier, the sample data must come from a stable process. 
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We empirically clarify different patterns of bank RMS and their functions in 
resolving the relationship between borrower firm size and interest rates. To be 
specific, on one side, we operationalize taxonomic analysis to identify patterns of 
RMS in SCF services. On the other side, grounding on the underlying risks of 
two SCF contexts (pre- and post-shipment), we examined the moderating effects 
of the RMS patterns on the size–cost relationship. We apply a machine learning 
technique as well as statistical analysis to fulfil our research aims.  Based on the 
extant knowledge of risk management factors, this research indicates that 
alternative factors must work together to address loan propositions, but with 
contingent degrees of adoption. Finally, we identified four patterns of Risk 
Management Strategy (RMS). This study contributes to the academic literature. 
First, patterns of RMS have been identified empirically. Second, the moderating 
effect of these RMS patterns on the relationship between firm size and interest 
rates have been investigated. We indicate that certain patterns are more effective 
than others in mitigating the negative relationship between firm size and interest 
rate. Third, we find that the effectiveness of these patterns is contingent on the 
Supply Chain contexts. This research only examined loan cases that had already 
been approved. Meanwhile, with respect to firm size indicators, the unit of 
analysis in this study was simply the employee number. 
 
  

97

  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 10 

MA-04-1
Business modelling in Industry 4.0: A platform and ecosystem-based approach
Sabine Baumann*
OFFIS – Institute for Information Technology, Germany
sabine.baumann@offis.de

The Industry 4.0 (I4.0) concept grounds in the idea of fully flexible production environments that 
accommodate vastly individualized customer requests. However, the business model implications for 
the necessary platforms and multi-industry business ecosystems are not well understood. The aim of 
this paper is to introduce the emerging research stream on platforms and business ecosystems and to 
demonstrate its usefulness for business modelling in I4.0. Based on a multidisciplinary literature review 
spanning the literature in production and operations management as well as strategic management the 
paper identifies key elements and constructs of a platform and business ecosystem framework for I4.0 
business modelling. While the number of studies in operations and production literature on business 
ecosystems is low, strategic management research is more advanced in their discussions. However, the 
latter often lacks the application perspective which is offered by the dynamic I4.0 settings. Exploring 
the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
could adopt the findings for assessing I4.0 business models and strategies. 



  EDSI 2019 - DECISION SCIENCES IN A CONNECTED WORLD - ABSTRACTS 

 80 

TB-06-1 
Complications of Complexity: Discrete Event Simulation in Manufacturing 
SMEs 
PJ Byrnea, James Byrnea, Paul Listonb, Anne Marie Iversa 
a Dublin City University, Ireland 
bAthlone Institute of Technology, Ireland 
pj.byrne@dcu.ie, james.byrne@dcu.ie, pliston@ait.ie, anne-marie.ivers@dcu.ie 
 
Discrete event simulation (DES) is a powerful decision support methodology. 
The approach is particularly suited to complex systems where the relationship 
between individual components is difficult to comprehend. This study aims to 
investigate DES usage and its relevance in manufacturing SMEs using a survey 
based calculated complexity value for each organisation.  A study was conducted 
to assess Irish Manufacturing SMEs perception of their organisation’s complexity 
versus a survey based calculated complexity value. Complexity levels were then 
used to determine the potential for DES usage. Respondents were also asked to 
respond on DES awareness and usage.  The survey results suggest that companies 
tend to underestimate the complexity of their systems and therefore the 
applicability of DES. The results indicate that the majority of companies studied 
were unaware of DES. Of those that do use it, they found it to be beneficial. The 
poor uptake of DES among manufacturing SMEs can be partly attributed to a lack 
of awareness. This study also suggests that manufacturing SMEs seem to 
underestimate the complexity of their systems and consequently the usefulness 
of DES. This paper presents a call to action by the DES modelling community 
including practitioners, academics and software vendors in support of 
manufacturing SMEs. One limitation of the research presented is the level of 
precision in the complexity measurement. Stronger and more formal 
methodologies do exist but they require more in-depth engagement. However, it 
is still difficult to obtain a definitive complexity metric. 
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ZigBee is one of communication protocols, mainly for personal area networks. It 
has the features of low cost, low power and interoperability.  In certain application 
situations it may be connected to high data rate safety critical systems, such as 
body sensor networks (BSN). This paper investigates the data throughput of an 
implementation of the ZigBee specification in a star topology when using high 
data rates, the effect this has on network discovery times and any possible security 
or ethical implications thereof. The packet throughput was tested using the three 
end devices and a coordinator. We have measured the data throughput with 
acknowledgements, the data throughput without acknowledgements, network 
discovery in a range of message sizes from 20 to 300 bytes. The results show that 
the ZigBee hardware is able to process high data rates at 500ms and 250ms under 
300 bytes (3 devices sending 100 bytes). It suffers virtually no performance 
degradation at 500ms and only slight performance degradation at 250ms. At 
100ms however the network is severely compromised and is not capable of 
maintaining steady data transmission. More messages can be delivered if 
acknowledgements are disabled, however this can increase the network discovery 
time at 250ms. However serious issues arise when transmitting data at 100ms 
when network discovery is ultimately compromised. This paper investigates the 
data throughput of an implementation of the ZigBee specification in a star 
topology when using high data rates, the effect this has on network discovery 
times and any possible security or ethical implications thereof.  Our results have 
suggested that ZigBee PRO may be unsuitable for high data rate safety critical 
applications and other more proven alternatives, such as small WiFi devices, may 
be a more viable option. 
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The emergence of Additive Manufacturing (AM) as an alternative to Traditional 
Manufacturing (TM) for low-volume, end-use parts applications has raised 
questions about manufacturing process choice, with significant implications for 
Supply Chain (SC) structures (Braziotis et al., 2019). The conceptual capabilities 
of AM SCs are considered superior to TM. However empirical research 
comparing practical capabilities of both SCs regarding parts management is 
lacking. This paper extends SC configuration theory (Singh Srai and Gregory, 
2008) to differentiate the capabilities of TM & AM SCs by critically examining 
their structural characteristics relative to competitive priorities. A multiple case 
study approach has been adopted, focusing on TM and AM SCs of suppliers 
and OEMs. A structured make-or-buy framework (Cánez et al., 2000) is 
adapted for the manufacturing process decision (TM vs AM), to explore 
elements of environment, strategy and SC structure, according to 
configuration theory, in each case. The cases include adopters and those 
seeking to adopt AM for low-volume manufacturing and service parts 
applications in Aerospace, Automotive and Power sectors. Data collection 
involved site-observations and interviews. Subsequently, within and cross-
case analysis have been conducted. A framework highlighting distinctive 
structural characteristics between TM and AM SCs reveals the relative 
immaturity of AM SCs, especially in terms of material-specific processes that 
impede the achievement of conceptual capabilities proposed in the literature. 
Structural differences between TM and AM SCs regarding the order and 
flexibility of processes presents opportunities and challenges to improve SC 
performance. The focus on three sectors may limit the explanatory depth of SC 
characteristics to similar contexts. 
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In this work, we propose a simulated annealing (SA) based meta-heuristic 
approach to solve a dynamic cellular facility layout problem (DCFLP). In the first 
phase of the proposed approach, fourteen criteria pertaining to effective layout 
design have been identified which are further reduced to four factors using 
principal component analysis (PCA). These factors are defined as material 
handling distance, maintenance, adjacency and hazard. Additionally, one more 
factor, Electrical energy consumption (EEC) is considered to make the design 
environmentally sustainable. In the second phase, DCFLP has been modeled as a 
mixed-integer non-linear program (MINLP). It is solved using the proposed SA 
based meta-heuristic as FLP being NP-hard in nature is not solvable in reasonable 
computation time using exact approaches. The proposed approach has been 
illustrated using a big dataset having 30 machines, 7 products, 5 cells and 10 time 
periods. The data for the problem has been generated considering three important 
characteristics of big data namely, volume, velocity and variety. Ten layout 
alternatives have been generated and each layout is assessed over the factors 
derived using PCA and also, EEC is calculated for all the layouts. In the final 
phase, these set of ten layouts are ranked using three qualitative techniques 
namely, interpretive ranking process (IRP), weighted-IRP and TOPSIS. Finally, 
an aggregated ranking based on minimum total deviation from the individual 
ranks has been provided. Thus the proposed work provides an optimum dynamic 
layout to cater to both the dynamically varying product-mix requirements as well 
as addresses the rising concerns about sustainability. 
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Competition is an essential factor in driving performance in supply chains. Prior 
research shows that it can lead to collaboration failures and be a source of 
business uncertainty in supply chains. This work aims to study the effect of 
competition on supply chains by taking a market perspective. We develop an 
agent-based model of two-stage supply chains, with customers, manufacturers 
and suppliers as agents. The model assumes a strategic landscape where agents 
attempt to reach the best strategic fit on two dimensions, responsiveness and 
efficiency. It examines the emerging outcome of the agents’ intrinsic behaviour 
for innovative product markets, such as smartphones. The model measures the 
effect of competition on supply chain performance in terms of demand fulfilment 
rate and number of supply chains survived. The simulation model results show 
that competition can affect the formation of the supply chain market structure. 
Competition can have either a positive or negative impact on the market. The 
firms strategic position converges to particular strategic locations developing 
emergent market concentrations. For example, competition can assist the firms’ 
strategic alignment, or it can lead to a massive exit of companies from the market, 
also known as shakeouts. Our study suggests that a strategy that is advantageous 
for a single company could be detrimental to all firms in the market. This study 
presents a novel approach to examining competition in supply chains. The 
adoption of a market perspective offers new insights for both the SCM and 
strategic management literature. The model assumes a simplified strategic 
landscape where firms make decisions regarding product efficiency and 
responsiveness. The model also assumes that there is no collaboration between 
the supply chains.  
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Sourcing activities are important for the restaurant business and effective 
sourcing practices allow restaurants to meet customer preferences (1).  Supplier 
selection activities are comprised of the factors that buyers use to evaluate 
supplier offerings. Supplier selection can be two-dimensional. Factors such as 
price, quality, delivery and service elements proved useful for buyer’s routine 
operations. Meanwhile, development of new products and or markets affect 
strategic goals (2). Partnerships/relationships with those selected suppliers lead 
to positive business performance. This study fills a gap existing in the literature 
through exploring supplier selection and its role in the restaurant business. The 
objectives are to: 1) identify supplier selection criteria used by restaurants; 2) 
investigate how supplier selection criteria are related to operational and strategic 
capabilities; and 3) investigate if partnerships with suppliers positively moderate 
the effects of supplier selection criteria. The research is based on questionnaire 
data that resulted in 795 usable responses. Specifically, data was collected on 
supplier selection using twenty-six items representing five-dimensions of 
selection criteria (supplier quality, service, strategic management, product and 
cost). The data was refined using both a EFA and CFA. The hypothesized 
relationships were tested using a structural equation model (SEM) Results 
indicated that two criteria (‘supplier quality’ and ‘product’) were significant 
determinants of restaurant operational capabilities and also two criteria (‘product’ 
and ‘service’) were significant antecedents of restaurant strategic capabilities. 
The “product” and “service” strategic criteria were important in developing 
partnerships. Supplier partnerships helped respondents make rapid and frequent 
changes in menus and prices.  
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This research examines the influence of social capital over manufacturers’ 
perceptions towards their retailer’s information sharing behaviour and resulting 
production decisions, in the presence of private label. This study conducts a 
scenario-based role play (SBRP) experiment online. 371 participants are recruited 
in a vignette experiment, and then divided into 3 groups that represent different 
product substitution conditions. The responses were statistically analysed to test 
hypotheses theoretically developed. The results show that relational capital, 
product substitution and the interaction of the two have significant influences on 
the manufacturer’s production decisions, with or without perception bias. Our 
research contributes to the area of buyer-supplier relationship literature by (i) 
locating the most influential dimension of social capital in mitigating 
manufacturers’ perception towards retailers’ unethical behaviour; (ii) quantifying 
the moderating role of private label between social capital and perceptions 
towards business partners; and (iii) highlighting the importance of individual 
cognitive ability on dealing with potential perception bias in making 
consequential decisions. Considering the interaction of social capital and 
different levels of product substitution, practically, a reference matrix is provided 
to guide the manufacturers as to when to cooperate or compete in the presence of 
private label. The limitation of this study lies in the within-subject experimental 
design, where results might be affected by fatigue subjects and practice effects. 
We have set attention checking questions and simplified the vignette to minimize 
such influence.  
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Retailers play an important role in food supply chains, and their impacts 
particularly on food security and waste management have been found quite 
crucial in recent years. Given that perishability is a key feature for a wide range 
of food products, the retail sector faces various challenges in making an extensive 
range of fresh products available for its demanding customers, while it tries to 
minimise food wastage. Notwithstanding various studies on perishable inventory 
management in theory, food supply chain literature is still underdeveloped in 
applying the perishable inventory management models and developing new 
models which specifically applicable to food product. In view of that, this 
research intends to identify various factors, which characterise perishable food 
inventory management, and to investigate their particular role in perishable food 
inventory planning. A systematic literature review examined seventy-seven 
papers on perishable inventory management, published from 1966 to July 2018. 
The result classified the factors that   characterise perishable food inventory 
planning into four main areas: inventory policy, price strategy, consumer 
behaviour, and coordinating supply chains. In the supply side, inventory policy 
refers to the retailer’s replenishment planning as well as delivery conditions and 
constrains. In the demand side, consumer behaviour indicates the demand for 
fresh products with different shelf-life; and price strategy tries to manage the 
consumer and demand behaviour. Finally, coordinating supply chains tries to 
coordinate the above factors and synchronise the fluctuating supply and demand 
of perishable food products. Accordingly, a conceptual framework presents how 
different strategies may work in perishable food inventory management.  
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In this research, we investigated the problem of service pricing of a for-hire 
carrier. The carrier uses a blanket pricing policy; that is, the carrier groups the 
locations it serves into a given number of groups and prices transportation service 
based on the groups that the origin and destination to which the customer’s order 
belongs. The grouping is done based on various considerations; one primary 
consideration is geographical connectivity of the group members. Our objective 
was to create a decision support system that enables the carrier to assign locations 
to groups and calculate the optimum price for group-to-group transportation 
services considering the price elasticity of demand.  We formulated the problem 
as a mixed-integer nonlinear problem. We present a solution algorithm based on 
Benders decomposition. We show that this decomposition leads to sub problems 
that are easier to solve. Additionally, we exploit the problem unique properties to 
propose a branch and bound based method that shown, through a set of 
computational experiments, to efficiently solve the problem to optimality. The 
results of the computational experiments imply that the proposed branch and 
bound based algorithm can solve the grouping and pricing problem efficiently 
and provide the optimum solution in a reasonable time. Furthermore, to handle 
large-scale realistic scenarios, we have developed a heuristic algorithm that is 
shown through experimental studies to be capable of solving more challenging 
problems to near optimality.   
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In this paper, we study the storage space assignment problem in warehouses or 
distribution centres under a new storage policy which allows the same product to 
be placed in multiple storage locations. A relation matrix is used to reflect the 
likelihood for each pair of products to be ordered in the same order picking 
period. The problem is to assign storage locations to each product so that the 
weighted sum of distances between the products are minimised, with weight 
being the elements of the relation matrix. Three different mixed-integer linear 
programming models are formulated using different ways measuring the 
distances between products. Due to the large numbers of variables and constraints 
in the models, standard optimization software such as ILOG CPLEX can only get 
the optimal solution for small-scale problems in a reasonable computation time. 
Therefore, a genetic algorithm and a particle swarm optimization algorithm are 
proposed to solve the problem. Experimental results show that the solutions 
obtained by these algorithms are close to the optimal solutions for the small-sale 
problems and they are efficient to solve large-scale problems. Experiment is also 
conducted to compare the performance of the new and traditional storage policies. 
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The aim of this research is to compare the demurrage and detention policies 
between the USA and the EU.  In the global supply chain ‘Demurrage’ pertains 
to the time an import container sits in a container terminal, with carriers generally 
responsible for collecting penalties on behalf of terminals.  ‘Detention’ relates to 
shippers keeping hold of containers for too long outside of a container terminal. 
Globally, shippers are seeing a decrease in their free-time claiming that increasing 
demurrage/detention charges are further eroding their bottom line. Shippers long 
have contended ocean carriers and marine terminals use these fees not only as 
punitive measures but as revenue generators. In the USA, the Federal Maritime 
Commission strongly believes that markets and commercial negotiations are what 
is needed, rather than dictates, to best determine demurrage or detention fees or 
how many free days they must offer shippers. Solidifying the process in the form 
of clearer contractual relationships is the desired form of resolution, believing 
that jumping to regulation may make matters worse and disrupt commercial 
operations. In a recent manuscript my co-authors and I suggest a simple principal 
agent model where the shipper (principal) employs the agent (carrier) to provide 
a service to the shipper. In the EU, 75% of Europe’s trade with other countries 
and 40% of freight within Europe is shipped by sea every year. This research 
seeks to understand whether the EU faces the same pressures seen in the USA, 
and whether this model may apply.  
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The daily orders received by e-commerce warehouses have the feature of large 
variations with short lead times. The efficiency of order processing significantly 
depends on the way both the order picking and packing processes are managed. 
This is because, in practice, congestion or idleness could occur in packing zones 
while handing over between picking and packing due to their different working 
capabilities. Most existing studies fail to acknowledge this practical imbalance 
and consider the two processes separately. Motivated by this, we explore a novel 
way for offline order management, which minimises order processing time 
covering the picking and packing processes.  Assuming a picker-to-part 
warehouse with multiple pickers and packers fulfilling orders with due dates, we 
aim to integrate three order picking and packing decisions and determine them 
simultaneously so that picklists are generated a priori leading to minimal order 
processing time. The decisions refer to a) the way orders should be grouped 
together in picklists (order batching problem), b) the way and the sequence 
picklists should be assigned to pickers (batch assignment and sequencing problem 
for picking), and c) the way and the sequence picklists should be assigned to 
packers after picking completes (batch assignment and sequencing problem for 
packing). A mixed-integer nonlinear programming is proposed for this integrated 
problem and validated by numerical experiments in different demand profiles (i.e. 
variations in order details, quantity and frequency). We compare our solutions 
with those by methods of treating picking and packing separately and verify that 
our method outperforms both in terms of order processing time and adaptability. 
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The current literature of Operation Management (OM) acknowledges the growth 
of new emerging technologies such as Blockchain (BC) in Supply Chain 
Management (SCM). This paper aims to critically analyse all studies that were 
published in the leading journals regarding the role that BC can play to enhance 
the performance of SC. We identify the primary units of analysis and propose an 
integrated conceptual framework. We conduct a systematic literature review to 
collect the pertinent literature. We identify six electronic databases namely 
Scopus, ProQuest, Business Source Ultimate, Emerald Insight, Factiva and 
JSTOR. To assure the best quality evidence of the review, we limit our study to 
English journals that are ranked in one of the following listings: Thomson 
Reuters, Academic Journal Guide (AJG), Scientific Journal Ranking (SJR). Our 
study offers two theoretical contributions. First, we analyse a comprehensive 
body of studies which investigates the potential of BC technology in SCM over 
the last ten years. Second, we provide an integrated conceptual framework which 
summarises these studies to advance theory. Moreover, the study provides a 
bibliometric analysis. The main theories and research methods used in the papers 
will be depicted in a longitudinal analysis. Finally, we synthesise the main 
implications of BC in OM. At the same time, we provide insights to practitioners 
and propose avenues for future research. We include quantitative studies in our 
review, but we do not provide a meta-analysis for amalgamating their empirical 
findings.  
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The development of Blockchains has raised a whole raft of expectations amongst 
potential users. A system that enables secure, trusted and traceable data and other 
material to be held by all parties in a group is very attractive. The concept is 
simple, but the outworking of the concept is not. Crucially, the manner in which 
the technology is introduced, and how it interacts with other systems needs clear 
thinking. It is essential to ensure that data is complete and accurate. The interface 
between the technology and the human actors in the system needs very careful 
management. Many companies are investigating Blockchain, and the Institute of 
Chartered Accountants (England & Wales) and the Chartered Institute of 
Management Accountants are evaluating what Blockchain adoption could mean 
for financial audit and reporting, and management accounting processes. The 
paper guides the reader through the origins of Blockchain technologies, provides 
a simple explanation of what it is and what it is not, and examines the implications 
of its adoption for business, regulators and society. The paper critically examines 
a current project - the adoption of such a system by cacao farmers in Vietnam 
supplying a Belgian chocolate manufacturer. The researcher is working with the 
company examining the benefits of adoption of Blockchain on cacao production 
and traceability, accounting measures when dealing with large numbers of small 
farming producers, and the provision of detailed timely information to their 
customers. This knowledge exchange project, partially funded by the HEIF, 
builds on an existing programme in Vietnam. 
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The Food Value Chain (FVC) is facing major challenges as world population is 
expected to grow to almost 10bn people by 20501, impacting the growing need 
for feed, fuel, fibres and chemicals. Furthermore, with the addition of innovative 
technologies such as wireless sensing, machine-to-machine communications, 
Internet of Things, the classical linear FVC is becoming more complex and 
digitalised, increasing the requirements for security, transformation from reactive 
to predictive operational approach, and from vertical decision-making to 
distributed intelligence and local decision making with global impact2. This 
contribution presents a model-based approach to blockchain in the digital FVC. 
Through use of immutable records of data, distributed storage and controlled 
access this approach can improve the transparency and traceability of decision-
making within the FVC. The blockchain is used to model the transfer of 
information between the FVC actors, logging in key details about the products 
and their status onto the network. In supply chain management, the trade-offs 
associated with centralised and localised distribution networks are insightful 
avenues of research and although centralised systems are known to have 
efficiency benefits3, distributed systems may be able to reduce temporal, 
geographical and administrative gaps between decision makers and the impact of 
their decisions, reduce the potential of widespread impact if production systems 
fail and avoid the need for long-distance transport infrastructure. Given the 
variability of market conditions, it should be expected that performance 
indicators and the difference between the types of chains may change over time. 
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The arrival and capabilities of Blockchain is set to change traditional supply chain 
activities. Consumers are increasingly demanding details about the products they 
purchase, the sources of the manufactured product and manufacturing details. 
Organisations are declaring that they strive to improve labour practices and 
minimise the environmental effect of manufacturing goods however consumers 
still have a limited view of supply chains. The increasing development of the 
digital economy, the internet of things (IOT) and the growing use of sensors 
providing information in supply chains is providing Blockchain leverage to 
streamline and create an efficient supply chain track and trace of all types of 
transactions more transparently and securely. This paper explores the adoption of 
Blockchain technology in supply chain transparency.  Specifically, we examine 
whether Blockchain technology is a good fit for use in an Australian manufacturer 
supply chain. Blockchain allows us to have permissioned or permission-less 
distributed ledgers where stakeholders can interact with each other. We describe 
in detail how Blockchain works and the mechanism of hash algorithms, which 
allows for greater security of information. Using a single case study, we focus on 
the intricacies of this technology and present a summary of adoption for 
Blockchain technology. The adoption for using Blockchain technology has the 
potential to bring greater transparency, validity across the supply chain, and 
improvement of communication between all stakeholders involved. 
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firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
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The purpose of this study is twofold. The primary objective is to determine the 
success factors of lean practices in a high mix low volume (HMLV) Electronic 
Manufacturing Services (EMS) environment. The second objective is to explore 
the process flow that enables the successful implementation of lean practices. A 
qualitative approach was chosen to explore the factors that influence lean 
practices. The principle of data triangulation, which comprises of literature 
review, interview and participant observation, was utilised in this study. The 
Thematic analysis was then performed, and a complete thematic network model 
of the success factors was derived. Theory of Constraints (TOC) is employed as 
the underlying theory of this study. The results revealed that five factors, namely 
training and education, effective communication, employee participation, 
leadership, and organisational culture as the success factors of lean practices. 
Besides, the process steps for a successful lean practice is derived. This study is 
not only further substantiate the findings of previous studies but also managed to 
add novelty to lean manufacturing practices. Furthermore, it also provided a first-
hand understanding of the process flow for a successful lean practice, which 
applies to the EMS environment. The study is still in an exploratory stage and 
warrants further in-depth research on the detailed breakdown of criteria for each 
success factors. Apart from that, the research was based upon one EMS site. More 
studies on other EMS partners the can help to establish more conclusive findings 
in future. 
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This study aims at developing a fuzzy testing approach of generalized Taguchi 
capability index  pmC  for determining whether or not the process is capable. The 
generalized Taguchi capability index pmC  has been proposed to measure the 
manufacturing performance with asymmetric tolerances. Many researchers have 
made numerous attempts to analyze process performance using the generalized 
Taguchi capability index. However, they are commonly focused on samples with 
a normality assumption. For this reason, a natural estimator of pmC  is considered 
based on sub-samples in this study. The limiting distribution and related large 
sample properties of the considered estimator are studied under general 
populations having fourth central moment exists. This study thus derives an 
approximate ( )1 100%−  confidence interval of pmC  to produce a triangular 
shaped fuzzy number of ˆ

pmC  and develop the fuzzy testing. The proposed 
decision-making approach of process performance assessment is based on the 
confidence interval of index, it can not only reduce the risk of misjudgement 
caused by sampling error, but also enhance the accuracy of process performance 
testing. Quality characteristics involving asymmetric tolerances often occur in 
many manufacturing processes. in addition, the fuzziness and stochastic 
uncertainty are unavoidable features for the data collected in a practical situation. 
To this end, the fuzzy testing is more rigorous than original testing. The proposed 
approach is based on the subsamples under the assumption that sample data 
follow a normal distribution. Furthermore, the sample data must come from a 
stable process for ensuring an effective assessment of process quality. 
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the platform and business ecosystem perspective in different research fields therefore helps to explain 
firms’ manufacturing and supply strategies and to assess outcomes in I4.0 settings through the lens of 
complementarities and interdependencies. This study elucidates the development and current state of 
platform and business ecosystems literature and synthesizes the strategic management and the 
operations and production management perspectives into a multifaceted view for I4.0. Practitioners 
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All consumer electronics such as smart phones, tablet computers, and laptops are 
assemblies of components resulting from research, development, and design. 
Clearly, component quality has significant impact on the performance, functions, 
and safety of the assembled products. The proposed estimation model, methods 
and procedures in this study can provide the product assembly industry with a 
convenient estimation tool for quality evaluation and improvement, in order to 
assist them to promote the quality standards for product assembly parts and 
components as well as the market competiveness. Furthermore, the function, 
quality, and safety of the final consumer electronic products can be advanced to 
satisfy the consumers’ needs.  We adopt the six sigma and Multiple-Criteria 
Decision Making (MCDM) approaches to evaluate the wire bonding process, and 
assist manufacturers to establish a more rigorous quality control and 
improvement plan for the IC assembly system. We also develop a product process 
improvement and analysis decision model to assist manufacturers in choosing the 
optimal quality improvement plans. The results have shown the feasibility of the 
proposed SSQI-Entropy-VIKOR approaches for optimizing the semiconductor 
assembly system quality performance. The findings can improve and analyze the 
decision-making model, in order to provide business sectors with the best solution 
for improvement when considering their process capability, limited resources, 
technical skills, or effects after improvement, etc. Although the present study has 
yielded findings that have both theoretical and practical implications, its design 
is not without flaws. 
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In a complex small-series production system of a premium automotive OEM, 
concept maps were created to define clusters of sources of quality issues and rate 
their impact on product quality based on tacit knowledge of managers and experts 
(engineers). Dissemination of tacit knowledge in complex and causally 
ambiguous production systems is critical for managerial decision making to 
improve quality. Therefore, an action plan was drawn up to translate the results 
of the analysis into operative actions regarding resource allocation towards 
improvement activities to increase manufacturing performance.   A structural 
conceptualization method (concept mapping), using inputs of similarity 
groupings and importance ratings of nine domain experts, was applied to create 
2D representations of the conceptual domain of perceived quality issues (41 
issues). Ladder graphs were used for pattern matching, to visually show 
differences between subgroup ratings. The concept map combined perceived 
similar problems into clusters of statements (ranked by their perceived 
importance) and showed connections and importance ratings simultaneously. 
This visualization method is based on expert knowledge and aims to reduce 
causal ambiguity in decision making regarding quality management, especially 
quality improvement. The results of this analysis were used to plan and allocate 
resources to improvement projects with the highest returns in terms of quality 
performance as perceived by the management team and team of experts. It also 
helped to define quality measurement strategies to ensure that the most 
susceptible process steps are secured with the highest rate of measurements. The 
paper is based on one case study giving it high internal and limited external 
validity. However, considering the settings of the case (complex small-scale 
series production system of a premium automotive OEM), the paper’s findings 
can easily be generalized to similar manufacturing settings thus extending its 
external validity. 
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The purpose of this study is to identify emerging technology for innovation in 
company characteristics and trends over time by extracting relevant words within 
technical reports using text mining. This study focused on firms’ technical reports 
which publish corporate technology. Text mining technique is used to analyse 
words within the technical report. The results showed the numbers of ‘innovation’ 
words in the report, as well as different types of innovation words appearing 
among Japanese manufacturers. In addition, the policy and types of company 
innovation are clarified by examining the words co-occurring with innovation.  
The emergent of “green innovation” and “environmental innovation” in technical 
reports indicated that Japanese firms’ innovation policy is very environmentally 
conscious. Interestingly, “open innovation” has emerged in recent reports, which 
indicated that firms are emphasizing on innovation cooperation. From the results, 
the trends and characteristics of innovation by company were clarified. These 
results may be the basis for new metrics to assess and compare companies. This 
study combed through technical reports which provides promising opportunities 
for significant information on emerging innovation trends in Japanese 
manufacturers that might otherwise be left untapped. This study only covers five 
Japanese manufacturers, and the collected data is limited for three years in 2007, 
2012 and 2017. Moreover, it is uncertain whether innovation described in the 
report is actually implemented in the companies or not.  
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Technology and system advances in the Supply Chain (SC) significantly increase 
the flow of materials within and across organisations. The high velocity and 
volume of materials flow are accompanied by high volume of resources 
consumption and high volume of wastes outputs. Incorporating Circular 
Economy (CE) principles in the supply chain negate the need to harvest new raw 
material and at the same time reduce waste generation, as wastes are taken back 
by closing the supply chain loop, to substitute the usage of virgin raw materials. 
However, the CE indicators currently used are fragmented, impeding the 
accuracy and efficiency of the decision-making process in organisations. This 
research provides a new classification for the current diverging indicators to 
facilitate the process of achieving CE. The research method is a systematic and 
extended literature review with complementary sources such as company reports 
and policy communications were consulted to widely cover the existing 
knowledge on CE indicators. 30 CE indicators were identified from 27 articles. 
A supplementary literature survey was done in parallel to review the type of 
classification of CE indicators that were previously developed. The CE indicators 
are reclassified according to the nature of indicators (derived or base), SC 
partners’ involvement rate, intensiveness, and origin of the indicators. The 
findings show that only less than 10% of the indicators include data measured 
from all SC partners (manufacturer, user, collector and recycler) and the least 
involved SC partner is the user. This research contributes to the theory by 
providing a new perspective in categorising the current CE indicators. It sheds 
light on the future direction of research in designing the type of indicators 
currently lacking, to better aid decision-making processes. It also contributes to 
the practitioner by streamlining decision-making processes using the newly 
formed indicator groups to achieve CE agenda. 
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An extensive body of research on workplace gender diversity suggests that 
diversity leads to better organizational performance. However, extant research 
concentrates on US and Europe-based organizations and neglects gender 
diversity management in countries where the gender gap is the widest. In Japan, 
gender diversity has traditionally been low, and especially the development of 
career ladders for women managers remains a hurdle. However, due to the ageing 
of Japanese society, the topic has recently entered the agenda of policymakers 
and businessmen.  This paper investigates the following research questions with 
respect to Japanese organizations: a) What factors drive gender diversity?  b) 
What factors support positive outcomes from gender diversity? c) Which are the 
main gender diversity management models? The research builds on the 
Categorization-Elaboration Model (Van Knippenberg et al., 2004), which posits 
that both positive and negative outcomes can stem from diversity in the 
workplace. In fact, the relationship between diversity and elaboration of task-
relevant information and perspectives, which positively influences 
group/organizational performance, is negatively moderated by social 
categorization processes and positively moderated by task complexity, conflict 
management, and leadership. The empirical research is undertaken through in-
depth interviews with female and male managers in Japanese companies from 
different industries. The qualitative method allows exploring diversity 
management practices and separating individual-level, team-level, and 
organizational-level antecedents and moderators. This research can enrich 
existing literature because empirical evidence on diversity management in 
Japanese organizations is still scarce. Drivers that positively promote diversity 
management and its success will be identified. 
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Strategic decisions have particular characteristics, including high levels of 
interdependency and trade-offs, making demands on resources including time, 
information and attention.   Much of the literature on strategic decisions is based 
on the availability of these managerial resources.  However, as companies decide 
to include social and environmental considerations in their decision-making, they 
introduce these characteristics to decisions across the organisation without adding 
commensurate resources. This places new burdens on decision-makers. This 
study examines the range of decision-support that can help executives make 
complex decisions with limited resources. Using critical incident technique, we 
collected qualitative data about 45 decisions across 20 companies that had 
involved social and environmental considerations.  We tested our findings with 
the interview participants and a small group of senior executives. We find four 
different archetypes of decisions, each with different characteristics in terms of 
the nature of the problem, organisational locus and types of support needed to 
make effective decisions.   First, the historic academic emphasis on creating 
analytical approaches to decision support for sustainability is only useful in 
certain contexts. We identify areas for further development of organisational or 
cognitive decision support methods. Second, there are implications for practice 
as companies can start to build the organisational and decision-support 
capabilities they need to manage their most pressing sustainability issues.  
Finally, the study may have implications for other contexts in which decisions 
have high levels of complexity and interdependency. This is a qualitative study, 
and our findings could be developed with further testing using quantitative data.   
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