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With immense pleasure, we welcome you all to the Annual International Conference — Glogift 2019 hosted by
the Department of Management Studies, Indian Institute of Technology, Roorkee, under the auspices of
Global Institute of Flexible Systems Management organized from 6th to 8th December 2019.

This 3-day conference with the theme — “Flexibility, Innovation, and Sustainable Business” is aimed at the
dissemination of research knowledge and practical insights on how to chart our journey forward to reach new
heights. The conference focuses on recent researches, industrial developments and other contemporary
challenges pertaining to five major tracks namely — Flexibility, Innovation, Sustainability, Supply Chain
Management, and Analytics. The conference theme is further divided into guiding sub-themes related to the
field of finance, marketing, HR, and supply chain management.

The conference provides a unique opportunity for research scholars and practitioners from academia and
industry to focus on meeting the changing requirements of global business and to foster collaborative
relationships in such areas.

We have an exciting program at this conference that will allow all attendees to reflect upon and celebrate our
past accomplishments, renew friendships and extend our networks, and jointly explore current and future
research directions. The conference will offer technical workshop sessions on themes — Industry-Academia
Leadership and Editorials Perspectives on Scholarly Publications conducted by renowned names in
academia. In addition to this, there are several parallel technical sessions chaired by distinguished names in
their respective fields, an informative keynote opening, and guest speakers are scheduled to kick-start the
discussion with heightened enthusiasm and zeal.

The conference received an overwhelming response from both industry and academia. The submitted
abstracts and full papers went through rigorous screening to ascertain high-quality presentations and
informative discussions.

Our conference team intends to take complete care ensuring your comfortable stay in Roorkee. We hope that
you will have a productive and fun-filled time at this very special conference

Team, GLOGIFT - 19
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About the Conference

'GLOGIFT 19', an International Conference with the theme “Flexibility, Innovation and Sustainable
Business” in an effort to provide a global forum for practitioners, policy makers, academicians, researchers,
and students to share their practical experiences, knowledge and insight in the evolution, formulation and
implementation of strategies and models for flexible enterprises to meet the changing requirements of global
business.

The objective of the conference is to provide a knowledge sharing platform for dissemination of research and
experiential findings through empirical study, qualitative modelling, case studies, new concepts and state-of-
the-art studies in the areas of flexibility, innovation and sustainable business.

Conference Theme

Flexibility
Strategic Flexibility
Organizational Flexibility
Financial Flexibility and Risk Management
Marketing Flexibility
Human Resource Flexibility
Information System Flexibility
International Competitiveness
Technology / Innovation Mgmt.

Agility/Flexibility in Manufacturing Systems

Innovation
Digital Transformation and Innovation
Management
Social Innovation
Open Innovation
Service Innovation
Innovation and Export competitiveness
National Innovation Systems
Eco-innovation
Start-up
Creativity
Innovation in Education and Teaching

Sustainability
Sustainable transportation
Sustainable energy
Sustainable operations
Sustainable supply chain
Sustainable tourism

Social sustainability
Sustainable Development Goals (SDGs)

Analytics
Social Media Analytics
Petascale (Big) Data Analytics
Data Science and Machine Learning
Visual Data Analytics
Security and Privacy Analytics
Analytics and Automation
App marketanalytics
BlockchainTechnology for Business
Big data analytics for supply chain

Supply Chain Management
Humanitarian Supply Chain Management
Healthcare supply chain
Industry 4.0
Circular economy
Sharing economy
Sustainable logistics
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Message from GLOGIFT Society. President

Prof. D. K. Banwet

I am delighted to know that the Department of Management Studies DOMS of IIT Roorkee is hosting
GLOGIFT 2019 an international conference, with the theme; Flexibility, Innovation and Sustainable
Business;. An international conference of this calibre signifies scientific cooperation through meetings and
dissemination of knowledge to overcome the challenges of the changing business environment.

Governance, sustainability, and enterprise excellence need to be united in an effort to promote continuously
relevant & responsible organizations through Sustainable Enterprise Excellence; A holistic flexible
dynamic innovative inclusive approach is needed to ethically, efficiently and effectively integrate equity,
ecology and economy to cater to the Triple Bottom Line of People, Planet and Profit.

| applaud the team efforts of all stakeholders for consistently putting together an effort in this regard by
inviting Industry Associates, Academicians as well as Research Scholars from all parts of the world to
contribute in this academic endeavour. The objective of the conference is to provide a knowledge-sharing
platform for dissemination of research and experiential findings through empirical study, quantitative &
qualitative systems modelling, case studies, new contemporary emerging concepts, techniques and state-of-
the-art studies.

On behalf of GIFT as the President & on my own behalf, | warmly welcome you all and extend my best
wishes to all invited dignitaries and participants for the grand success of this event.
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Message from Chairman

Prof. M.K. Barua

First of all, I would like to extend a warm welcome to all the delegates from Industry and Academia from
Indiaand abroad for this International conference, Glogift 2019.

The theme for the conference "Flexibility, Innovation and Sustainable Business" is very apt and imperative
for all professionals to keep abreast with the changing requirements of global business and flexible
enterprises. The sub-themes of this conference involve Organisational and strategic flexibility, open
innovation, creativity, sustainability, humanitarian supply chain management, social media and big data
analytics.

It is very important that professionals will assemble on a regular basis and brainstorm for the purpose of
holistic knowledge sharing on the contemporary subject related developments.

I am sure that this event will provide a stimulating buzzing platform for the academicians and practitioners in
the field of Management and related areas to enhance knowledge, experiences and share new ideas and
innovations for business, academics and policy making.

I would like to thank all the Chief-Guests and Keynote speakers for taking out valuable time from their busy
schedule to share their views and experience to encourage the young research scholars.

I would like to wish all the delegates an enjoyable and fruitful conference.
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Message from GLOGIFT Society, President (Elect)

Prof. Santosh Rangekar

On behalf of Global Institute of Flexible Systems Management (GIFT), Department of Management Studies,
it gives me distinct pleasure to welcome you to Glogift 2019 at [T Roorkee. This international conference
aims to bring different ideologies under one roof and provide opportunities to exchange ideas face-to-face, to
establish research relations, and to find global partners for future collaborations.

The themes and sub-themes for this conference are indicative of relevant research areas to address emerging
management issues signifying change, complexity and multiplicity demanding high degree of
responsiveness, adaptability and openness in management.

The conference hosts have put a remarkable effort to provide us a wonderful experience at the conference. |
hope that this conference will act as a medium for all of us to ponder upon the topic of discussion, challenge us
to strive towards finding plausible solutions and inspire us at the same.
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Message from Organizing Secretary

Prof. Ramesh A

On behalf of the institute, | extend a cordial welcome to all the distinguished experts and delegates of Glogift
2019. This Annual International Conference is organized to enhance knowledge, experiences and share new
ideas and innovations in the area of Flexibility, Innovation, Supply Chain Management, Analytics and
Sustainability.

The theme "Flexibility, Innovation and Sustainable Business" is indeed very interesting and thought-
provoking. The changing economic and technological scenario is posing newer challenges to manage the
emerging situations, and thus, requiring newer paradigm to match with the reality more effectively.

The conference attempts to focus the attention of all concerned attendees to discuss at length the emerging
trends and practices in flexibility, digital transformation and innovation management, sustainable
operations, supply chain management and circular economy, and analytics.

| take this opportunity to record my heartfelt appreciation and gratitude to all the presenters, delegates,
practitioners, and all the others participating in this esteemed event.
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Message fromConvener

h

Prof. Rajat Agrawal

It gives me immense pleasure to be part of this Global Institute of Flexible Systems Management (GIFT)
international conference - Glogift 2019 organised by the Department of Management Studies, IT Roorkee.
This Annual conference provides a platform to practitioners, policymakers, teachers, researchers, and
students to share their practical experiences, and insights in the formulation and implementation of strategies
for flexible enterprises in today's continuously changing economic and technological scenario.

This annual conference also acts as an opportunity for annual meeting for a large number of participants. For
many friends from within India and abroad, this is a “homecoming” where we meet fellow academicians and
share our progress and effort.

The events of such magnitude provide academic stimulus and a very useful platform for researchers working
in different disciplines of management. | am sure deliberations and presentations of this conference will offer
immense opportunities for collaborative research in this and allied areas and will open up new and exciting
avenues.

I wish the attendees all the best.
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Plenary & Workshop Resource Persons

Prof. Ramadhar Singh, an experimental social psychologist trained at Purdue
University, served as a faculty member at Patna University (1968-73), Indian Institute
of Technology, Kanpur (1973-79), and Indian Institute of Management, Ahmedabad
(1979-88). He moved to Singapore in 1988 and retired as a Professor of Psychology
from the National University of Singapore in 2010. He spent his sabbaticals at the
University of Rochester and the University of Oxford (2003-04) and at Purdue
University (2008). During 2010-16, he was the Distinguished Professor of
Management at the Indian Institute of Management Bangalore. The Association for
Psychological Science, Washington DC lists him among the Faces and Minds of
Psychological Science. Singh is currently a Consulting Editor of the Journal of
Theoretical Social Psychology and the Review of General Psychology.

o0

Prof. Kirankumar S. Momaya is faculty from Shailesh J. Mehta School of
Management, Indian Institute of Technology Bombay, Mumbai, India. His research
interests include role of business excellence, management of technology & innovation
(MoT), and collaborations for competitiveness. He worked with the Department of
Management Studies, IIT Delhi as a core faculty for more than a decade and made
several unique contributions. He has done some challenge projects in India, Canada
and Japan including one at the Institute of Innovation Research, Hitotsubashi
University, Tokyo and has also worked with Shimizu Corporation. He has contributed
in editorial roles to journals such as the International Journal of Global Business and
Competitiveness, Journal of Advances in Management Research and Global Journal of
Flexible SystemsManagement.

0o

Mr. Jayapraksh Balaraman is an operational excellence and data science
practitioner with 18 years of experience in banking, and manufacturing sector across
the globe. He received his bachelor's degree in Production Engineering from
University of Madras, and Masters in global production engineering from Technical
University Berlin Germany. Currently he is serving as Vice President at Standard
Chartered Bank, Chennai leading operational excellence initiatives. Prior to his stintin
Standard Chartered Bank, Mr, Balaraman has worked with leading organization such
as HSBC, Serco, Flextronics Manufacturing Ltd to name a few. He is a seasoned
operation professional with expertise in Lean Six Sigma, Robotics Process
Automation, Big Data Analytics and Project Management.




GLOGIFT-19

Mr.Vikas Asawat is Patent and Trademark Attorney and Advocate. He obtained LLB-
IPR, Law — Specialization IPR from IIT Kharagpur. Mr. Asawat is involved with
dealing with Patents (Drafting Filing and other prosecution including consultancy),
Trademarks (search report analysis, documents inspection, filing, TM 60 NOC,
caution notice, implementation of IPR Enforcement rules at Custom for seizure of
counterfeit goods including consultancy), Designs (filing, reply of examination report)
and Copyrights (filing and prosecution and consultancy), and consultancy assignments
on IPR at industry as well at academic level. He is a seasoned law professional with
expertise in patents, intellectual property, trademarks, and copyright Law.
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19" Global Conference on Flexible Systems Management
(GLOGIFT-19)

Theme: “Flexibility, Innovation and Sustainable Business”
Conference: December 6,7 & 8, 2019

Venue: Department of Management Studies,
Indian Institute of Technology Roorkee,
Roorkee- 247 667, India

Co- sponsored by

Programme Schedule for 6" Dec 2019 (Friday) — Day 1

Time Event

09:30 - 11:00

Worksop —I: Industry-Academia Leadership

11:30 - 13:00 Conference Inauguration

14:00 — 15:30 Technical Session —Parallel

16:00 - 17:30 Technical Session — Parallel

19:30 — 20:30 Dinner at DoMS
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19" Global Conference on Flexible Systems Management
(GLOGIFT-19)
Theme: “Flexibility, Innovation and Sustainable Business”

Conference: December 6, 7 & 8, 2019
Venue: Department of Management Studies,

Indian Institute of Technology Roorkee,
Roorkee- 247 667, India

Co- sponsored by

Programme Schedule for 7" Dec 2019 (Saturday) — Day 2

Time Event

11:00 - 11:30 Tea at DoMS

13:00 — 14:00 Lunch at DoMS

15:30 — 16:00 Tea at DoMS

18:00 — 20:00 | Cultural Programme by Bharatendu Natya Academy,
Dehradun, Uttarakhand
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19" Global Conference vii riexivic Systems Management
(GLOGIFT-19)

Theme: “Flexibility, Innovation and Sustainable Business”
Conference: December 6,7 & 8, 2019

Venue: Department of Management Studies,
Indian Institute of Technology Roorkee,
Roorkee- 247 667, India

Co- sponsored by
Worksop — I Industry-Academia Leadership — 6™ Dec 2019 (Friday)
Venue: Multipurpose Hall, DoMS, IITR




19" Global Conference on Flexible Systems Management
(GLOGIFT-19)

Theme: “Flexibility, Innovation and Sustainable Business”
Conference: December 6, 7 & 8, 2019

Venue: Department of Management Studies,
Indian Institute of Technology Roorkee,
Roorkee- 247 667, India

Co- sponsored by

Amo.

Workshop — I1: Editors’ perspectives on Scholarly Publication

7" Dec 2019 (Saturday)
Venue: Multipurpose Hall, DoMS, IITR
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Technical Session Schedule

Day 1 December 6th, 2019

Technical Session 1 (2:00 PM 3.30 PM)

T1: Innovation

Venue: LR1 (Ground Floor)

S.No. | Paper Author Paper Title
Id
1 18 Praveen Kumar Critical Success Factors For Adoption Of Open Innovation In Indian It Sector: An Expert
Khanijau* and Surve
Saboohi Nasim*
2 33 Aseem Tigga And Potential Of Electric Bus For Reducing Vehicular Exhaust Emission In Delhi
Ramesh Anbanandam
3 81 Shivakumar Rise Of The Platform Econom : Exploring The Role Of Innovation Platforms To
Malagihal* And Improve Competitiveness Of Indian It Service Firms
Kirankumar S.
Moma a
4 142 Kamlesh Meena*, Opportunities of Innovation and Competitiveness of Indian Sports : Findings from a case
Kirankumar S. of Inter-11T Sports
Moma a and Pranusha
Mantri
5 167 Nirmal Kundu Managing Reverse Innovation in India- Moving Forward b going Reverse
T2: Future of Sustainability
Venue: LR2 (Ground Floor)
S.No. | Paper Author Name Paper Title
Id
1 119 Anup Kumar* Sustainable Tourism Development And Leadership In Uttarakha nd A Himalayan State
2 76 Bhavya Pande* And Assessment Of Sustainable Manufacturing Practices: Case Study Of A Textile
Gajendra K Adil Manufacturing Firm
3 89 Surbhi Gosain* Effectiveness Of Crowdfunding For Financing Sustainably Oriented Enterprises In India:
A Study
4 104 Puneet Mishra And Deciphering Mixed Land Use: A Way Forward For Indian Cities
Uttam Kumar Roy
5 52 Anand Babu, Anjitha Antecedents of Organic Food Buying Intention: An Empirical Study

Kb and Dr. Santanu
Mandal
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T3: Financial Management

Venue: Conference Room (Ground Floor)

S.No.

Paper Author Name Paper Title
Id
1 26 Iram Hasan*, Dr CSR And Its Flexible Dynamics With Financial Performance Of Firms: Empirical
Shveta Singh And Dr Evidence From India
Smita Kashiramka
2
131 Neelam Rani* Flexibility In The Payment Methods For Mergers And Acquisitions
3
114 Shamita Garg* And Impact Of Global Integration On Performance Of Select Auto Firm Of Indian Origin
Prof. Sushil
4
14 Kalikant Mishra Role Of Forensic Audit In Controlling NPAS In Indian Banks
5 The Mediating Effects Of Economic Growth Between Public Expenditure And Human
133 Neelam Sharma* Development In India
T4: Digitization and analytics
Venue: Committee Room (First Floor)
S.No. | Paper Author Name Paper Title
Id
1 46 Ramesh Satuluri* and Digital Transformation in Indian Life Insurance Space
Radhika Ramanchi
2 Parthiban M,
Suryaprakash M and
79 Praveen Kumar K Application Of Sap Fiori In Manufacturing Industry
3 Yashdeep Singh and |Tracing E-governance research in the context of advancements in Information Technology:
102 Pradeep Kumar Suri A text mining-based approach
T5: Innovation and creativity- |
Venue: Multi-Purpose Hall (Ground Floor)
S.No. | Paper Author Name Paper Title
Id
1 112 Ravindra Kumar*, To Study The Effect Of Organizational Factors On Creativity & Innovation In R&D
Jainendra Kumar Jain, Organizations
Vipin Kumar Sharma,
Geeta Rana And
Ravindra Sharma*
2 11 Dr. S. Strategic Nuances of the Razor & Blade Business Model
Balasubrahmanyam*
105 Anjali Kushwaha Skills for startups in an innovation driven economy
Pranita Burbure,
Bhushan Pardeshi*,
Padmalochana Bisoyi
And Dipti Vashisth
67 Sharma

Leveraging Social Media Analytics In Influencing Organizational Culture
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Time: 04.00 PM to 05.30 PM

T6. Social Sustainability

Venue: Multi-Purpose Hall (Ground Floor)

S.No. | Paper Author Name Paper Title
Id
1 17 Bhushan Pardeshi, Inclusion Of NTFPS In Sustainable Livelihood Of Tribal People Of Western Ghats Of
Padmalochana Maharashtra

Bisoyi, Pranita
Burbure* And Dipti
Vashisth Sharma
2 82 Dr Ruby Sengar*, Dr Perceptions Of Teachers Towards Higher Educational Institutions Sustainability
Smriti Pande,
Narendra Singh
Chaudhary And Dr
Santosh Rangnekar

3 22 Nachiket Gosavi* Planning For A Sustainable Passenger Transport In The Backdrop Of Impending
And Pragya Urbanization: The Case Of India
Bhawsar*
4 34 Ritika* and Climate Finance: A Catalyst For Sustainable Development Goals
Himanshu
5 158 Annapurni Adoption of sustainable knowledge management practices in techno-innovative clubs: A
Subramanian*, Surya case study
Ananth* and Archana
Ms

T7. Digital Transformation and Innovation Management

Venue: LR2 (Ground Floor)

S.No. | Paper Author Name Paper Title
Id
1 78 Manikandan VV*, Implications Of Industry 4.0 On Erp For Automobile Industry
Krishnaraj S* And
Parthiban M
2 70 Veer Shivajee*, Die Changeover Time Reduction Using No Touch Exchange Of Die (NTED): Case Study

Rajesh Kr. Singh
And Sanjay Rastogi

3 35 Anil Kumar And Potential Of E-rickshaws As A Shared Mode For Last Mile Connectivity (Lmc) In India
Uttam Kumar Roy
4 40 Shaurya Mall And Potential Barriers Hindering Electric Vehicle Mass Adoption: A Review
Anbanandam
Ramesh
5 115 Andril Alagusabai, A Novel App roach: Refinement on Well-being System of Automobile Users

Dr.Abdul Zubar
Hameed and Karthick
KN
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T8. Financial Flexibility and Risk Management

S.No. | Paper Author Name Paper Title
Id
1 Suruchi Satsangi* And | Impact Of Merger And Acquisition On Profitability Perform ance Of Selected Merger (A
98 Prof.Prem Das Saini Case Of Vodafone -idea Merger)
2 Subeesh N S*, Dr
Sumati Sidharth And Identification Of Critical Success Factors For Project: A Select Case Study In R&D
66 Dr Nilesh Ware Organization
3 Padmalochana
Bisoyi*, Bhushan
Pardeshi, Dipti
Vashisth Sharma And
84 Pranita Burbure Factors Affecting Financial Flexibility Of Central Public Sector Enterprises
4 Dipti Vashisth
Sharma*,
Padmalochana Bisoyi,
Bhushan Pardeshi And
86 Pranita Burbure Analysing Financial Performance Of Private Banks In India: Application Of Camel Model
5 10 Anshu Agrawal Developing a modified total interpretive structure model of financial flexibility
T9. Supply Chain Management and Perspectives
Venue: Conference room (Ground Floor)
S.No. | Paper Author Name Paper Title
Id
1 Ramesh Kumar¥*,
Ravindra Gokhale And
156 L. Ganapathy Modeling Of Production And Distribution Planning In The Flexible Supply Chain
2 Aiman Fathima K*,
Nikitha A P*, Archana
M S And Ashok K Exploring Application Of Lean Methods For Inventory Optimization In A Manufacturing
160 Pundir Company: A Case Study
3 Kamal Mittal, P K Jain
140 and Dinesh Kumar Reconfigurable Manufacturing System : Key for Technology Management
4 Shashank Kumar*,
152 | Ashok Kumar Pundir Application Of 10T And Blockchain Technology In Supply Chain: A Review
5 Srijit Krishnan* And
63 K Mathiyazhagan Identification And Analysis Of The Enablers Of Additive Manufacturing Implementation
6 Vishal Kashav,
130 | Chandra Prakash Garg | Cost optimization in liner shipping networks through liner network costing model (LNCM)
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Day 2 — December 7th, 2019
Technical Session 3 (09.30 AM - 11.00 AM)

T10. Circular Economy

Venue: Multi-Purpose Hall (Ground Floor)

S.No. | PaperId Author Name Paper Title
1 Vijay Lahri* And Krishnendu
145 Shaw Sustainable Distribution Network Design Of A Supply Chain
2 Madhukar Chhimwal*, Dr
Saurabh Agrawal And Dr Girish Identification Of Circular Economy Risk From Indian Manufacturing
147 Kumar Perspective
3 M V Jobin*, T Radha Ramanan
118 And R Sridharan Factors Affecting Organizational Performance Of A Lean Firm
4 K.K. Tripathy And Sneha Modelling The Drivers For Sustainable Agri-value Chain: Multi-Method
55 Kumari* Research Design
5 Chitranshu Khandelwal And Challenges To Implement Circular Supply Chain Management In Context
128 Mukesh Kumar Barua Of Developing Economy
T11. Analytics
Venue: Committee Room (First Floor)
S.No. | Paper Author Name Paper Title
Id
1 Sridevi S, Mahalakshmi G,
Saranya T*, Parthasarathy S
90 And Chandrakumar T Forecasting Of Time Series Data Using Fuzzy Based Multi-granular Model
2 103 Shraddha Bhadauria* And Open Innovation And Absorptive Capacity: A Bibliometric Review
Vinay Singh
3 Parthiban M, Rishi Revanth
RV, Karthick U And
83 Karthick D Application Of Sap Leonardo In Paint Industry
4
Manindra Rajak And Using Interpretive Structural Modelling To Determine The Relationships Among
146 Krishnendu Shaw Mobile Health Adoption Barriers In India

T12. Healthcare and Humanitarian Supply Chain Management
Venue: Confere nce Room (Ground Floor)

S.No. | Paper Author Name Paper Title
Id
1 Jalsingh Chaudhary | Critical Success Factors Of Total Quality Management In Healthcare Establishments: An
74 And Faisal Talib Empirical Study
2 Umabharati Rawat
And Dr Ramesh
126 Anbanandam Role Of Logistics In The Internal Hospital Supply Chain: A Literature Review
3 Md Kamal Hossain
15 | And Dr Vikas Thakur Smart Healthcare Facilities: Value Creation In The Era Of Industry 4.0
4 Saboohi Nasim And Drivers Of Blockchain Technology Adoption In Indian Pharmaceutical Sector: A
24 Ahmad Faraz Khan* Qualitative Study
5 120 Gaurav Kabra Humanitarian Supply Chain Management: A Review and Future Research Agenda
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Technical Session 4 (2.00 PM - 3.30 PM)

T13. Block-chain and Transportation

Venue: Committee Room (First Floor)

S.No. | Paper Author Name Paper Title
Id
1 Siddharth Chaudhry* Blockchain In Transforming The Business Landscape: Scope, Opportunities And
68 And Shveta Kaul* Challenges
2 Sachin Yadav* And Need Of Blockchain For The Sustainable Supply Chain Management: A Fuzzy -ism,
72 Surya Prakash Singh Fuzzy-ANP Approach
3 Seema Jain* And
62 | Pawan Kumar Dhiman Urban Transport In India: Issues And Challenges
4 Manisha Bhardwaj,
148 Rajat Agrawal Petri Net Modeling For Supply Chain Of Perishable Products
5 Alok Kumar*, Dixit
Garg And Ramesh
157 Kumar Garg Risk Factors Involved In Web-Based Supply Chain Or E-supply Chain- A Review

T14. Strategic Human Resource Management

Venue: LR1 (Ground Floor)

S.No. | Paper Author Name Paper Title
Id
1 Charu Goyal* And
85 Manoj Patwardhan Strategic Approach To Hrm: A Literature Review On Soft And Hard Hrm Practices
2 Shikha Agnihotri*And
150 Dr. Puja Sareen Perceived Employability: Development And Validation Of An Integrated Scale
3 DrS.
13 Balasubrahmanyam Dynamic Capabilities And Resource Leverage Practices: A Synthesis Of Concepts
4
Are There Linkages Between Organization’s People Capability Maturity Level And Its
59 Aijtabh Ambastha* Business Performance?
5 Sanjana Hemaraju,

Keerthan Jinaraj
Yermal*, Prof.
159 Archana M. S. Ergonomic Evaluation Through Digital Human Modelling: A Review

6 Binita Tiwari and
44 Usha Lenka Resonant leadership: Scale development and validation of four-factor model in Indian study
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T15. Human Resources and Development

Venue: LR2 (Ground Floor)

S.No. | Paper Author Name Paper Title
Id
1 71 Sanjeet Kumar A Framework For Managing Internal Employability By Leveraging Motivating Job
Sameer* And Dr Characteristics - Role Of Promotion And Prevention Focused Job Crafting
Pushpendra
Priyadarshi
2 Daneshwar Sharma,
Prabhat Pankaj,
163 Prasuon Tripathi Using Teaching Philosophy Statement for Management Education Reforms
3 Garima Sharma* and |An analysis of factors influencing the performance of service organisations: An approach of
61 Pravin Kumar interpretive structural modelling
4 110 Aditi Bisht And Promoting Training To Increase Learning Adaptability: Role Of Identified Motivation
Santosh Rangnekar
5 29 Sheetal Singh And Decade’s Progress And Emerging Trends In Training Strategies & Delivery - A Way
Dr Anuriya Singh Forward
6 107 Dr. Shefali Nandan Innovation in Faculty Talent Development in Higher Education: A Review of Literature
and Parvati Agrahari
7 165 Umesh Bamel, Arun Twenty-two Years of the Journal of Knowledge Management: a Bibliometric and
Kaushik Network Analysis
Technical Session 5 (16.30 PM - 17.30 PM)
T16. Human Resources Flexibility
Venue: Conference Room (Ground Floor)
S.No. | Paper Author Name Paper Title
Id
1 Shruti Sarkar And Promoting Employee Recognition To facilitate Managerial Flexibility: Role Of Employee
100 Santosh Rangnekar Self-efficacy
2 Dr S. Krishnakumar, An Analytical Study On Hr Flexibility Among The Employees Of Services Sector In
135 K. Vijayalakshmi* Chennai
3 Jyoti Arya And Dr
94 Santosh Rangnekar Flexible And Adaptive Leadership Essential For Organisation Growth
4 Mansi Maheshwari*
16 And Usha Lenka Antecedents And Consequences Of Glass Ceiling: An Integrated Conceptual Framework
5 77 Kritika Gosain* Acquisition of techno-pedagogic competencies among pre-service teachers: An
exploratory study
6 96 Rinki Dahiya* and Relationship between Human Resource Flexibility and Employee Happiness: The
Santosh Rangnekar Mediating Role of Organizational Culture
7 92 Teena Bharti* and Flexibility, optimism and career satisfaction in Indian manufacturing sector
Santosh Rangnekar
8 166 Joshua Bienstock, The Role of Higher Education on Developing Practices to Support Student Career

CristinaSeaman, John
LaPerla, Anne Brown

Success: A Pract ical Framework
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T17. Sustainability

S.No. | Paper Id Author Name Paper Title
1 Manisha Mandal, Nitika Sahu A Study To Examine The Psychological And Social Impact Of Pubg On
108 And Timy Joseph Youth (Bhilai & Durg Region)
2 Divik Kandpal* And Dr Tarun
125 Dhingra Review Of Literature On Wind Energy Industry In India
3 Agricultural Sustainability Through Farmer Producers Company: A Study On
39 Saswat Kumar Pani* Challenges & Opportunity In Rainfed Region Of Odisha
4 Ch Ajendra Singh And Dr Assessment Of State Of Social Sustainability And Its Impact On Performance
28 Ramesh Anbanandam Of Manufacturing Based MSMES
5 Dr Ashok Matani, Ashish
Mali*, Dr S. K. Doifode Dr S.
K. Doifode, Mahak Matani And | Optimizing Ethanol And Methanol Blending In Petrol Fuel Towards Cleaner
2 Ameya Gulhane Environment In Indian Metros
6 Kumar Abhishek and Arindam Understanding the concept of Industrial Ecology: An approach towards
111 Biswas sustainable operations in industrial development
T18. Entrepreneurship and Start-ups
Venue: Committee Room (Ground Floor)
S.No. | Paper Id Author Name Paper Title
1 Constructing A Robust Research Framework Of Entrepreneurial Intentions Of
73 Bhairab Patra* And Usha Lenka Women
2 Sumit Kumar*, Zahoor Ahmad Assessing The Role Of Risk-Taking, Teaching Pedagogy And
57 Paray And Amit Dwivedi Entrepreneurship Education In Self-efficacy Development
3 Sanjay Chaudhary* And P. K.
54 Suri The Agri-tech Start-ups In E-commerce: The Way Ahead In India
4 Vetrivel Sc, M Mohanasundari A Study On Entrepreneurial Motivation Among Management Students:
138 and Vidhyapriya P Contribution To Make In India Initiative
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Day 3 — December 8th, 2019
Technical Session 6 (10.45 AM - 12.00 PM)

T19. Supply Chain And Quality Management

Venue: Committee Room (Fir st Floor)

S.No. | Paper Author Name Paper Title
Id
1 Kumar Aayush*, K
Mathiyazhagan And Assessment Of Barriers For Implementation Of TQM In Indian Banking Sectors Using
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Urban Transport In India: Issues And Challenges

Seema Jain!
Pawan Kumar Dhiman?
1, 2 Sant Longowal Institute of Engineering and Technology, Longowal, Punjab

Abstract-

The rapidly increasing urban population of India performed a significant role in promoting
variety of economic growth activities which are confronting ever-increasing urban travel
demand. In upcoming years, urbanization in India become to accelerate as the effect of mixed
economy as well as private sector will play a crucial role in nourishing the national economic
growth. Since centuries transport had played an important role in national development and
nurture the human civilization. Due to globalization, requirement of mobility increased day by
day to access of education, employment, health and other basic facilities from them they are
deprived. Underprivileged transport systems asphyxiate economic development, and suffered
with heavy competitive loss in the globalized world. With mounting rate of personal vehicles and
lessening use of public transport as well as non-motorized transport shares, Indian cities are
progressing in the erroneous direction and as the result of this they suffer with numerous
problems of depleting air quality, increased travel time and cost, and congestion etc. This study
is confined to assess the growing trends of automobile sector and accessibility of Indian urban
transportation infrastructure and to analyze environmental problems generate due to increasing
trends of personal vehicles.

Keywords: Urban Transport, Infrastructure, vehicular Growth, Environmental safety.

1. Introduction

Without transportation network, cities and towns would never have progressed. They support as
the back bone socially and economically. Technology with transportation allowed people to
provide better goods and services, from also other places, which in turn deliver economic
efficiencies.The health of commercially vibrant urban areas and their adeptness to generate
wealth for their habitants depends upon the efficiency of its transportation infrastructure.
However, to portray the transport drawbacks of American as well as European conurbation, the
word ‘crisis’ has been exercised looks significantly more suitable for urban cities in the emerging
world (Gakenheimer, 1990; Pucher, 2005). Developing nations have some factors in common for
instance environmental pollution, traffic fatalities, congestion, noise and mobility problems that
contribute to the awfulnessin their transport tribulations. Inclusively, increasing urbanization as
well as population has led to swift development of outsized cities, which perturbed by the
unexpectedly generating travel demand. The availability of transport services, has hang far
behind in comparison of demand. Usually, financing from public sectoris woefully inadequate.
Along with this majority of travel services are employed beyond their capacity layout and
services for cyclists as well as pedestrians are practically not in existence in majority of the urban
areas, because of this compel them to share the same lane alongside rapidly going motor
vehicles.



In developing countries, the income inequality and inclusively less per-capita income has
become major problem. The richest population on average which is only tenth part acquires more
than half of whole national income (Vasconcellos,2001) on the other hand rest of the population
who cannot have enough money to affordany motorized vehicle and must occupied for a long
time for travel. Accordingly, public transport needs priority in funding as the elite do not practice
it.

2. Objectives of the study

2.1 To access the growing trends of automobile and availability of urban transport
infrastructure in India.

2.2 To analysis of environmental problems generated due to increasing trends of personal
vehicles.

3. Research Methodology

The present study focuses on the current scenario of urban transport and its effects of growing
vehicle composition on economic growth as well as environment. To estimate this effect ten
class-1 metro cities such as Surat, Banglore, Pune, Ahmedabad, Delhi, Hyderabad, Chennai,
Kanpur, Mumbai and Kolkata were selected as sample. For the study secondary data were used.
Regarding the details of the study area such as population, vehicular growth etc. was collected
from statistical records published by government of India.

4. Urban areas in India

Transport is the lifeline of any region contributing by improving traveling quality, increasing
accessibility and maintains the economic activity prolong. Unorganized means of transportation
as well as traffic management is a foremost supplier of environmental problems in urban areas.
From the last decade, Indian class-I cities grow tremendously in the field of population and
convert in the form of crowd. Presently, Indian cities are having million (1 million = 10 lakh)
plus population which steadily growing, survive with most pitiable public transport systems lead
to a big challenge. To improve condition of transport system the government has formulated
several policies but most of time, remedies have been short-sighted and propelled by temporary
political and economic concerns. Some studies of Traffic and transport support the
accommodation proposal of private and commercial vehicles rather than migration of population.
The achievement of a sound transportation system is reflected from number of carried passengers
at an affordable price, with reasonable comfort. As per the ramification of urbanization, it’s
imperative to focus and plan for sustainable urban transport.

Table 1: Population Growth in Metro Urban Cities

Sr. City Population Population Population Growth Rate
No. in 1991 | in 2001 | in 2011 | In
(Lacs) (Lacs) (Lacs) Percentage

1 Surat 15 28 45 5.65

2 Bangalore 41 57 85 3.71

3 Pune 25 37 50 3.53

4 Ahmedabad 32 45 63 3.45

5 Delhi 84 128 163 3.37




6 Hyderabad 43 55 76 2.89
7 Chennai 54 64 86 2.35
8 Kanpur 19 27 29 2.14
9 Mumbai 126 163 183 1.88
10 Kolkata 110 132 140 1.21

Source: Census 2011, Government of India.

As per the study of NTDPC, 2015 cities are gradually prepared to constitute about more than 70
percent of urban population. The data in above table depicts that city population is increasing
with rate of 03 percent annually which is unexpected to change considerably during the coming
decade. Surat city has the highest position in population growth rate 5.65 percent followed
Bangalore with 3.71 growth rate, Pune city 3.53 percent, Ahmedabad has 3.45 percent while
Delhi, capital of India has fifth position in class-I metro cities population growth rate of 3.37
percent and the Kolkata has the last position with only 1.21 percent growth rate. According to the
report of NTDPC, 2015 urban population in India is estimated to escalate from 377 million in
2011 to 500 million in 2021 which has gone up in 1951from 17percent to 31.8 percent in 2011
and is projected to grow around 35percentup to the year 2021. However, many of metropolitan
cities such as Bangalore, Pune, Ahmedabad, Delhi, Hyderabad, Chennai, Mumbai, and Kolkata
are having more than 5 million plus population and consistently increasing over this period. The
continued urbanization has become a topic of debate between whether it is a sign of growth or
distress. As the ramification of urbanization with growing population in the foreseeable future;
urban transport is a significant challenge. Hundreds of villages have transformed intown market
and majority of small towns of the period of 1960s have converted into large cities ample to
qualify as prosperous urban areas in their own right. In 1951, urban population of India was
about 17 percent out of 62 million people and presently over 30 per cent, at the scale of 380
million, rising around 2.7 percent every year faster than the rural population.Meanwhile, In1951,
there were just 76 cities having a population more than 100,000 and only 5 metropolitan regions
with greater than one million households which are increases up to about 53 cities by 2011.
Urban transportnecessities have intensified significantly, leading to one side precipitous growth
of personal motor vehicle ownership and the other side the development of incompetent public
transport.

4.1 Vehicular Augmentation and Accessibility of Transport Infrastructure in Urban Areas

From the past two decades, private vehicle ownership has mounted rapidly. In India as per the
study of Ministry of Road Transport and Highways (MoRTH), the total figure of registered
automobiles in 1991 was about 21 million only which is soared more than six fold up to 142
million by 2011. In addition, figure of two wheelers as private transport has increased more than
13 times from 14 million to 102 million.

Table 2: Total quantity of registered vehicle in India (% of total) (in millions)

April to Two Cars, Buses Freight Other total
March wheelers taxis, jeeps vehicle vehicle

1951 8.8 52.0 111 26.8 1.3 0.3
1961 13.2 46.6 8.6 25.3 6.3 0.7




1971 30.9 36.6 5.0 18.4 9.1 1.9
1981 48.6 215 3.0 10.3 16.6 5.4
1991 66.4 13.8 1.5 6.3 11.9 21.4
2001 70.1 12.8 1.2 5.4 10.5 55.0
2011 71.8 13.6 11 5.0 8.5 141.8
2012 72.4 13.5 1.0 4.8 8.3 159.5
2013 2.7 13.6 1.0 4.7 8.0 176.0
2014 73.1 13.6 1.0 4.6 7.7 190.7
2015 73.5 13.6 1.0 4.4 7.5 210.0
2016 80.5 13.14 0.60 4.5 8.01 230.0

Source: Transport Research Wing,

Government of India 2013-16

(a)Also include light motor vehicles, Articulated / multi axled Vehicles, and Lorries
(b) Includes Trailors, Omni buses and Tractors Others.

Table 3: Total quantity of registered motor vehicles in selected urban cities in India: 2001-2015

(As on 31st March ( in thousands)

Metro- ) W o o > O oI @) A < A
politan | 3 5 5 83| 2 8% 2 g c )
o 0 Q @ = @ ) S 3 )
cities D o = S c o =
Year S P ' £. - 2. ®
@D
2001 534 | 1593 620 846 3635 | 951% 1257 370 1030 664@
2002 575 | 1680 658 899 3699 | 1241 1356 385 1069 | 801
2003 633 | 1771 697 978 3971 | 1319 1895 425 1124 842
2004 692 | 1891 755 1075 4237 | 1356 2015 425N | 1199 875
2005 692 | 2232 827 1632 4186 | 1433 2167 425" | 1295 911
*
2006 692 | 2617 874 1780 4487 | 1522 2338 425" | 1394 948
*
2007 912 | 2179 930 1451 5492 | 2181 2518 553 1503 987
2008 982 | 2640 1141 | 1586 5899 | 2444 2701 598 1605 573
2009 103 | 3016 1153 | 1691 6302 | 2682 2919 642 1674 | 581
6
2010 N.A | 3491 1908 N.A. 6747 | 2728 3149 940 1768 411
2011 N.A | 3791 2094 | N.A. 7228 | 3033 3456 1002 | 1870 | 445
2012 114 | 4156 2267 1682 7350 | 3387 3767 1067 | 2029 496
5
2013 124 | 4591 2347 1796 7785 | 2040 4072 1143 | 2187 1278
1
2014 224 | 5050 2185 | 3196 8293 | 2203 4354 1227 | 2333 1339
4




2015 245 | 5560 | 2337 |3420 8851 | 2369 4934 1462 | 2571 | 1402

9

CAGR |115 |9.34 |994 |1049 6.56 | 6.74 1026 | 1031 |6.75 |5.48
(%) 3

Source: Transport Research Wing, Ministry of Road Transport & Highways, Government of India, New Delhi.

Note: (1) CAGR denotes compound annual growth rate. (2) N.A. specifies absence of data. (3) There is a
unexpected fall in the quantity of recorded means of transport between 2007-2008 in Kolkata as the effect of order
of Calcutta high court in July 2008 to ban on the registration of commercial vehicles before January 1, 1993 in the
city and its outer edge.

(*) : Figures related to the 2004 year. (™) : Figures related to the 2003 year
($) : Figures related to the 1999 year.
(@ ): Figures related to the 1998 year.

4.2 Impact of vehicular growth on environment

The enormous growth rate of new manufactured motor vehicle enroliment may be necessary for
the economic and social development on the other side it producesnumerous critical pollution
problems for instance Hydrocarbons (HC), oxide of nitrogen (NOx),carbon dioxide (COy),
carbon monoxide and particulate matter (PM) has converted in aggravated issue on alarming
position. In 2011, number of Indian cities listed in 100 highest polluted cities of world as per the
report of World Health Organization (WHO).

Table 4: Estimated on Road vehicular Population in India in 2030

Study Estimated vehicular Population
ADB (2006) 373 Million
TERI (2009) 315 Million
ICCT (2012) 430 Million
Guttikunda and Jawahar (2012) 426 Million

Source: NTDPC Report, Planning Commission, April, 2014.

By 2010 the study of Global Burden Disease (GBD) revealed that in South Asia 6"pinnacle
cause of death was pervasive air pollution. A recent study conducted by the Central Pollution
Control Board (CPCB) in six cities — Bengluru, Delhi, Mumbai, Kanpur, Chennai and Pune, the
transport sector is accountable for the emission of up to 50 percent PM and a large amount of
NOx.Urban air pollution has become complicated problem produced by several sources such as
traffic exhaust, re-suspended road dust supplies mainly PM and airborne substantial metals
concentrations, garbage burning, industrial flumes, agriculture residue from burning process and
sea saltfor coastal region. In India, almost 18 percent of whole energy consumed by transport
sector followed by industrial sector. Out of which approximately 98 percent energy requirements
fulfilled through petroleum products.
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Fig 1: Average per cent contribution of major sources to particulate pollution
Source: NTDPC Report, Planning Commission, April, 2014.

There is an emergency to initiate some appropriate actions for urban planning in the field of
transport infrastructure advancement, to reduce consumption of energy specially fuel energy and
to curb this extraordinary emission of pollutants as well as Green House Gas (GHG). Although,
the present method for urban planning and development to inter change of vehicle in use but as
the latest technology existing emission test cycles will required to be strict enforcement. In India,
the regulations for vehicle emission has started from 1980s, with the Air Act, 1981, the
environment protection act, 1986 and Motor vehicle act, 1988. In the present century, as per the
recommendations of the Mashelkar Auto Fuel Policy committee stringent norms were applicable
in the year 2010. The intensity of traffic emission is expected to rise throughout the urban
regions due to increasing travel demand of passengers as well as freight movement along
highway between cities. NOx and CO emission from vehicles are larger compared to PM and
SO.and this emission create a destruction effects on air quality, global warming as well as public
health.

5. Suggestions
Indian government adopted suggestions of Auto Fuel Policy Committee related to reforms and
new standards.
e By promoting public transport NMT (non-motorized transport) especially in urban areas,
will not only reduced energy consumption and GHG emission but would help to restrict
the expansion of private vehicles in majority of Indian cities.



e Upgrade transport management structure and unified modes of transport would be helpful
to mitigate these problems.

e Execute strict fuel consumption regulations for all types’ vehicles. Further, improve the
vehicle fuel efficiency. Still, India lags behind comparatively other countries where LDV
(Light — Duty Vehicles) fuel efficiency standard have already implemented and heavy —
Duty Vehicles (HDV), two-wheelers, three- wheelers implementation are in process.

6. Conclusion

Economic development is significantly dependent on efficient and adequate amount of transport
infrastructure would enhanced the competence of other production sectors. Due to
industrialization and services boost the migration from rural areas to urban cities. Augmented
urbanization and travel demand already laid the urban transport system under the great stress.
Particularly, economic, environmental and social problems generated by excessive use of private
vehicles. Though, travel demand far beyond the transport capacity. Any changes of consumption
in energy sectors have the immediate effect on Indian economy. India has completed a long
journey of last two decades to establish the fuel quality standards, vehicle emission and to
generate compliance technique for them. GHG emission and energy consumption in transport
sector are increasing intensely would lead to more dependency on imported fuel. As the
ramification of it would trouble the energy security and Indian economy. Along with the crisis of
global warming is exacerbating can have terrible effects on agriculture and coastal residents.



References:

[1]
[2]
[3]
[4]
:
[7]
[8]
9]

[10]

India Transport Report Moving India To 2032. National Transport Development
Policy Committee, Planning Commission, New Delhi, April, 2014.

J. Pucher et.al. (2005). Urban Transport Crisis in India. Transport Policy 12, pp-185-
198. doi:10.1016/j.tranpol.2005.02.008

Vasconcellos, E., (2001). Urban Transport Environment and Equity: The Case for
Developing Countries. Earthscan Press, London, UK.

Gakenheimer, R. (1999). Urban Mobility in the developing world. Transportation
Research 33A, pp- 671-690

Census of India 2011, Government of India.

Singh, Sanjay Kumar, (2012). Urban Transport in India: Issues, Challenges, and the
Way Forward. European Transport\ TrasportiEuropei, Issue 52, Paper n° 5, ISSN
1825-3997.

Balachandran et.al. (2005). Urban Transport in India: Problems, Responses and
Strategies. Environmental Planning Collaborative.

Environment and Infrastructure Sector Project “Transport Policy Advice”. Federal
Ministry for Economic Cooperation and Development, Germany, December, 2004.
The Global Burden of Disease: Generating Evidence, Guiding Policy. Institute for
Health Metrics and Evaluation, University of Washington. 2013. ISBN 978-0-
9840910-6-5.

Central Pollution Control Board (CPCB) Submitted to Ministry of Environment and
Forest, 2010, Government of India.

[11] The Urban Transport Crisis in Emerging Economies, Springer Nature, 2017

[12]

S. Jolanda A. Hessels., (2007). Innovation and international involvement of Dutch
SMEs. International Journal of Entrepreneurship and Small Business.



Blockchain Technology Applications in Pharmaceutical Sector in India: A Qualitative

Study

Saboohi Nasim! and Ahmad Faraz Khan?
1, 2 Department of Business Administration, Faculty of Management Studies and Research, Aligarh Muslim University

Abstract

Blockchain is fast emerging as the next foundational technology after internet, given its
increasing applications in business. With the phenomenal popularity and media attention given
to Bitcoin- a blockchain based cryptocurrency, businesses and governments worldwide are
gearing up to embrace this technology, lest it becomes an opportunity lost. While major central
banks worldwide are exploring the possibilities of incorporating blockchain, application of
blockchain in other areas such as supply chain, urban management, education records,
healthcare and pharmaceutical sector, too, have begun. Further, iz’s not just the private sector
but also the governments around the world, that have started engaging with this technology
such as Dubai’s 2020 Blockchain Strategy (Government of Dubai, 2016), Georgia’s land
registration, etc.

The blockchain technology with its defining features of transparency, consensus, data
immutability, traceability among others is emerging to be a very useful tool. Many
pharmaceutical companies worldwide are partnering together to explore if blockchain
technology can be utilized as the future for tracking all individual medications and products
manufactured by pharmaceutical companies. It is fast emerging as a promising technology for
tracking products and mitigating risk of loss or counterfeiting of pharmaceutical products.

Keywords: Blockchain, Interpretive Structural Modeling, Decentralization, Data Immutability

1. Introduction

While the world was wrestling with 2008 financial crisis and the policymakers were in a state
of fix about the future, a project called Bitcoin quietly dropped onto the global stage. As a
reaction to the centralised money control, this technology proposed an entirely new form of
money. Embracing a new paradigm, bitcoin turned away from the humans and choose to rely
on software code for building an economy. With this it achieved two things: bring in absolute
transparency and predictability in the governance of money and for the first time made it
possible for people to transfer money over internet without corporate surrogates. Blockchain,
the underlying technology of bitcoin borrows its constituents from researches of cryptography,
distributed systems, cyber-security, and game theory, to deliver a new type of shared database.
It creates a database which is replicated on multiple computers across many jurisdictions.
Additions are made by these same computers, which need share neither an affiliation nor any
modicum of trust for the updates to remain secure. The resultant system is being hailed as a
breakthrough in computer science. By using blockchains mutually mistrusting parties can



transact with the help of predefined rules. However, there are many unanswered questions

before blockchains can claim to be a true alternate.

Today, businesses have many difficulties to face, regardless of their size and scale of activities.
These difficulties range from moral, economic, social, and environmental problems. All of
them are constantly fighting for the top place and a lot is being compromised in doing so. The
occurrence of numerous scams and embezzlements by companies and people in the recent past
has confirmed that the foundation rocks of mutual confidence, accountability and ethics that
are crucial for any company are shaken. Cutting angles and omitting crucial information is
emerging as a trend while exchanging products and services. This presents a severe danger to
the integrity of today's organizations.

With the rising globalization, vibrant markets and millions of transactions taking place every
second across the globe, it is no wonder that the above-mentioned elements are being ignored
and the price is being paid by the end consumer. In addition, it is becoming increasingly hard
to maintain pace with pressures to fulfil quality standards, fast and timely delivery, fast
turnaround time and service delivery levels. Blockchain promises to solve this issue. Bitcoin's
core technology and also of other virtual currencies such as Litecoin, dash, ether, cardano
among many, blockchain is a distributed ledger that maintains digital data records or
occurrences in a manner that makes them tamper-resistant. Although, all consumers may
access, check, or add information, they are unable to alter or delete it. The initial data remains
in place, leaving a path or chain of operations that is continuous and has a public trail. It is also
possible to program the ledger itself in order to automate transactions.

Our financial, legal and political systems are defined by contracts, transactions and their
documents. They are critical to protecting assets and sets organisational boundaries by
establishing mechanism for verifying occurrences and transactions related to identities. They
lay the interaction structure between countries, organisations, communities, and people. They
direct organizational and social action, yet the bureaucracies created around them have failed
to keep up with the worldwide digital transition. There have been many instances in which this
lag has cost millions of dollars to companies. In a digital globe, we need to alter the way we

regulate and retain administrative control.

With blockchain, one can imagine a universe where agreements are integrated in digital
software and placed in transparent, shared databases, safe from deletion, manipulation, and
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modification. Every agreement, process, task, and payment in this world would have a digital
record and signature that could be identified, validated, stored, and shared. Individuals,
organisations, and computers would operate freely and communicate with each other with little
friction, leaving the function of intermediaries such as attorneys, brokers, and accountants
moot. One might think of it this way: if the entire blockchain were the banking transaction
history, a single bank statement would be a single "block™ in the chain. However, unlike most
banking schemes, there is no single agency controlling these operations and can only be
modified by the agreement of a majority of scheme respondents. In other words, blockchain is
a record-keeping system that makes working together over the internet simpler and safer for

companies.

While transparency in finance, billing and control is critical to companies, how well they
handle their supply chains is also of significant to them. To guarantee quality service delivery,
the level of transparency, efficiency and effectiveness of supply chains has a large say in setting
corporate policies. Blockchain technology is emerging as a very helpful instrument with its
defining characteristics of transparency, agreement, immutability of information, traceability
among others. The implementation of this technology, however, will be gradual and would
gain momentum over time, unlike other disruptive technologies that reach prominence

exponentially.

Many businesses are working together to study and decide whether blockchain technology will
be used in the future to track all medicines and goods by pharmaceutical companies. As an
answer to product monitoring and counterfeiting, it presents a useful business case. However,
there has been no research exploring the primary driving forces of blockchain in the context of
pharma sector. This research paper aims to explore the major drivers of blockchain adoption in
pharma sector in detail and uses a qualitative tool ISM for modelling these drivers for pharma
sector in India. An in-depth understanding of drivers shall assist in uncovering major

application of blockchain technology in pharma sector.

2. Background Literature

In this section, a background literature is presented to delve deeper into blockchain technology
and its potential application in the pharmaceutical sector. At the outset, the concept of

blockchain technology is explored tracing its genesis, transaction process, benefits etc. Further,
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a brief discussion on the domain of the study i.e. the pharmaceutical industry is presented
highlighting the possible applications of blockchain technology in this sector.

2.1 Introduction to Blockchain: The Beginning

Blockchain — a peer-to-peer network that works on top of the internet — made its debut in
October 2008 in a white paper titled, “Bitcoin: A peer-to-peer electronic cash system” written
by an anonymous figure with a pseudo name, Satoshi Nakamoto. It presented a monetary
scheme that eliminated the need for a central authority for issuing currency, facilitating asset
transfer and confirm operations over digital networks. Soon after the release of the whitepaper,
Bitcoin was offered to the open source community in 2009. As the usage of bitcoin increased,

the curiosity over the underlying technology of Blockchain also gathered steam.

As a technology, blockchain provided the answer to the long-wrestled issue of digital trust. It
provides a transparent, time-stamped and decentralized way of recording any information in a
distributed public ledger and doesn’t allow anyone to remove it without consensus. In 2014, a
new surge in the interest was witnessed after the introduction of Ethereum Virtual Machine
(EVM) and the deployment of smart contracts over blockchains What started as an alternative
cash system, soon caught the eye of researchers and futurists. Within less than a decade of its
existence it began featuring as one of history’s ground-breaking technologies with potential to
significantly impact every industry from financial to manufacturing to educational institutions.
Entrepreneurs who understood the power of blockchain, began proposing newer applications
of blockchain in areas as diverse as supply chains, healthcare, insurance, transportation, voting,

contract management.
Blockchain Transaction

Blockchain can be called a cryptographically secure and immutable ledger of records which is
distributed and does not require a central authority for authentication of transactions. Once
envisaged as a storehouse of financial transactions, blockchain has moved beyond bitcoin to
demonstrate a number of use cases in diverse arenas such as digital rights management in music
industry (Dickson, 2016), supply chain management (Armstrong, 2016), etc.

A typical blockchain transaction is initiated by a request for a transaction which is broadcasting
to a peer-to-peer network of computers after adding a cryptographic signature. A group of nodes
referred to as miners validates the transaction using known algorithms. The source code of the

blockchain details a consensus algorithm and an incentive scheme for the miners. After

12



validation, the transaction is added to a block. Each block contains a specified number of
transactions and is connected to the previous block by a cryptographic hash. This chain of
blocks is referred to as a blockchain.

Blockchains can be used for any kind of transactions such as financial transaction, asset record,
agreements, or any kind of data. The decentralized nature of blockchains make it resilient and
secure. Blockchain can be designed using different cconsensus mechanisms. In a blockchain,
consensus mechanism allows a group of separate nodes to distribute the right to update the
system according to a specific set of rules. Though bitcoin uses proof-of-work consensus
algorithm, there can be other suitable consensus algorithms like proof-of-stake, designated
proof-of-stake, proof-of-importance, etc. With respect to the type of access to the users

blockchain can be classified into three types namely, public; private and hybrid.

In a public blockchain, anyone can interact with anyone anonymously. In private as well as
hybrid, a pre-validated individual/group is allowed special access to the blockchain.
Blockchain evangelists do not consider private/hybrid blockchains true blockchains as it brings
back the idea of centralization and restores authority of few. However, pragmatist advocates a
large number of applications of the private and hybrid blockchains. Whether public or private,
blockchain technology creates a trust layer in the system by exhibiting characteristics like
Decentralization, Transparency, Flexibility, Auditability, Security and Immutability. This
creates an extremely efficient process to administer and monitor transactions and people predict
it will dramatically reduce the cost of transactions. Nearly 15% of financial institutions are

already using blockchain technology.

Validation of
transaction by
the network of

nodes

Broadcast to a
P2P network of
computers called
nodes

Add

cryptographic
signature

Requesta

Transaction
transaction

Complete

Append to
blockchain

Fig. 1. Steps in a Blockchain Transaction.

2.2 Indian Pharmaceutical Sector and Blockchain

Overall, the Indian pharmaceutical industry is on a strong growth path with the total valuation
of $33 Billion in 2017. It is expected to touch $55 billion by 2020. Moreover, the overall
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biotechnology industry is expected to reach $100 billion by 2025 (IBEF, 2019). Over the next
5 years, medicine spending in India is projected to grow at 9-12 per cent, making it one of the
top 10 countries in terms of medicine spending. The pharma sector, however, is riddled with

supply chain constraints.

According to a report by Bioplan Associates, though the number of distributors has increased
by four-fold in the last three decades, from 125,000 in 1978, the volume of prescriptions
distributed have not increased proportionally. There is also the issue of high fragmentation with
around 550,000 retail pharmacies in the country. Organized pharmacy retail chains have a
miniscule presence in the country. Moreover, a large rural market which remains untapped.

Supply chain remains a key challenge for the pharma sector.

i Pharmaceutical Supply Chain

Pharmaceutical supply chains in India comprises of number of players. The upstream side
comprise vendors and manufacturers. There exists a variety of manufacturers with their
peculiar operations. At one end of the spectrum there are large multinationals, having
manufacturing at different locations as well as research and development centres. Then there
are large generic manufacturers and local manufacturers primarily catering to domestic
demand. There is also a large number of contract manufacturers, who sometimes concentrate
on key active ingredients and not the whole product. As a support to many of these players,
drug discovery and biotechnology companies are also part of the upstream supply chain.
Whereas, on the downstream or distribution side there are Clearing and Forwarding agents
(CFA), stockists, retailers and customers. Slight variations can be noted in the exact make-ups
of different firms.

On the downstream side, CFAs, stockists and retailers work with different manufacturers. For
every state, 1-3 CFAs are designated by manufacturers. The payment to CFAs is linked to the
turnover and different payment cycles can be observed in the industry form quarterly, half-
yearly to annual. Stockists typically handles the stock for more than 10 companies and may
even go up to 50, depending on the capacity. Stockists directly pay the manufacturers and are
extended a credit cycle by manufacturers. The credit cycle is accordingly passed on to retailers
by stockists. The downstream supply chain accounts for approximately 30-35% of the margins
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on maximum retail price of medicines. Stockists serves as hubs, whereas sub-stockists and

retailers serve as spokes in this model.

The supply chain in pharmaceutical industry follows either a replenishment model or
forecasting model. In the replenishment model, products are monitored on a daily basis.
Stockists prefer this model as it provides free inventory space and freedom to work with
multiple companies. The model is demand driven and buffer stocks are used to avoid shortfalls.
Though, the concept of just-in-time has been advocated for continuous replenishment, the
fragmented nature and technology adoption issues have proved serious hindrances in the Indian
context. Forecasting model employs mathematical models for forecasting demand based on
past data. The availability of quality information in a timely manner is a critical issue for proper
modelling. This is not a popular choice because of the fragmented nature of Indian domestic

market.
Some of the areas of concern for pharmaceutical supply chains in India are:

e Demand Management: With complex geography and non-reliable historical data,
demand forecasting is a major challenge for all the players.

e Inventory Management: The fragmentation of the downstream side of supply chain and
lack of standardization in warehouse management practices lead to improper utilization
and wastage. Further, well documented phenomenon such as Bullwhip effect or
Forrester effect are observed especially at the manufacturers’ end.

e Fraud and Pilferage: With competition rising and lapses in regulation, fraud and
pilferage is another serious concern in India.

e Coordination: Unlike other parts of the world, organised retail pharmacies constitute a
minuscule part of the distribution. Over-reliance on the staggered retailers makes
coordination a serious challenge in India. Moreover, the ownership of medicines
changes frequently in the downstream. Traceability and visibility remain poor on the

part of the manufacturers or marketers.

i. Applications of Blockchain in Pharmaceutical Supply Chain
At the broader level the core challenge of supply chain is to establish ‘trust” among the various
players throughout the supply chain. Multi-echelon and geographically disjointed entities make
modern supply chains innately complex (Lambert and Enz, 2017). A major risk is varied
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cultural and human behaviour (lvanov, Dolgui, and Sokolov, 2018). Tendency to engage in
opportunistic behaviour by a business partner (e.g. information distortion and under/over-
reporting) (Baird & Thomas, 1991; Bettis & Mahajan, 1985) can result in serious obstruction
to efficient supply chain management and customer satisfaction.

There is a need to have a comprehensive view for exploring the interlinkages of pharmaceutical
supply chains with the entire healthcare bundle (Narayana, Kumar Pati, Vrat, 2014). Privett and
Gonsalvez (2014) considered the employment of sophisticated inventory models as insufficient
to improve the existing situation. The call for innovative approaches in order to better integrate
pharmaceutical supply chains keeping in view the advances in manufacturing practices and
patient-centric delivery model is loud and clear (Srai, Harrington, Alinaghian and Phillips,
2015).

Blockchain promises numerous benefits over traditional supply chains due to its innovative
approach of transaction processing and recording (Tapscott and Tapscott, 2017). Its feature of
decentralized ‘trustless’ database makes transactions possible with process disintermediation
and decentralization among entities at a global scale (Crosby et al., 2016). Early use case of
blockchain deployment by Maersk (Danish Shipping Company) in partnership with 1BM
indicates potential savings of billions. Though the actual savings are yet to be reported after
full-scale deployment. Provenance, a blockchain service provider, presented a use case with
pilot in seafood supply chain. In a major development Pfizer Inc., McKesson Corporation,
Amerisource Bergen Corporation and Premier Inc. decided to collaborate with Medi Ledger
Project Contracting and Chargebacks Working group to experiment with Medi Ledger, a
blockchain protocol (Forbes, 2019). The objective of this is to establish a single source of truth

for all the players.

A disruptive technology, blockchain offers various benefits over existing technologies. It can
be employed to solve many problems. However, pharmaceutical companies are yet to develop
proper use cases and establish a link between the business problem and blockchain solution
before embarking on any blockchain project. Some potential areas where blockchain can
improve pharmaceutical supply chains are as follows:
e Counterfeit Medicines & Intellectual Property (IP) Protection: India is one of the
biggest markets for counterfeit medicines in the world, with around 25% of all drugs
sold (ASSOCHAM, 2014). With blockchain traceability is possible throughout the

16



supply chain. Authenticity of drugs can be established using immutable blocks of
information from every player in supply chain. With growing complexity,
traceability is going to become a fundamental requirement for pharmaceutical and
medical products (Rotunno et al. 2014). Infringement of IP is commonplace in
Indian market and blockchain can be instrumental for governance in this space.

e Transaction Management: A key feature of blockchain is the integration of smart
contracts, which are self-executable programs. Pharmaceutical supply chains can
become more efficient and transparent in terms of transaction data and payments.

e Security of records: With the growing use of wearable devices and continuous flow
of data, blockchain can be ensure security of records related to customers as well as
transactions. As the mass scale usage of artificial intelligence and internet-of-things
(iot) devices becomes a reality, pharmaceutical companies shall need to align
towards health management from drug distribution.

e Coordination: The issue of disintegration of pharmaceutical supply chain can be
tackled by adoption of a pharma specific blockchain protocol. Both upstream and
downstream entities can become part of a transparent supply chain irrespective of
the size of the entity.

Kshetri (2018) uncovers that pioneering organizations are using blockchain to improve various
supply chain performance parameters such as cost, speed, dependability, risk reduction,
sustainability and flexibility. Despite many organizations leading the way, there is still
skepticism around the implementation of blockchain among supply chain players (Sadouskaya
2017). A fundamental requirement of blockchain in supply chain is the identifier tag linking
physical products to their virtual identity (Abeyratne and Monfared 2016). This primary

challenge seems overwhelming in Indian context.

There are also concerns about the high cost of implementation (Kamble, Gunasekaran and
Arha, 2019). As a technology, blockchain is still grappling with behavioural, organisational,
technological, and policy-oriented aspects (Crosbhy et al. 2016; Lemieux and Lemieux 2016;

Yli-Huumo et al. 2016). These concerns present a strong case for exploring the drivers of
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blockchain adoption in Indian pharmaceutical sector and exploring their linkages. A thorough

understanding of the drivers is critical in forming the business case for blockchain adoption.
b. Drivers of Blockchain Adoption in Pharmaceutical sector

Some of the key factors driving the adoption of blockchain technology in the pharmaceutical
domain, as identified from the literature, are as follows:

e Provenance/Immutability

Provenance refers to the ability to trace origin and ensure the authenticity of the object
being traded.Using blockchain’s inherent capabilities, the provenance of drugs can be
tracked back to ensure authenticity. Every block added to the blockchain network can be
computationally linked to the preceding block, thereby providing immutability.

e Data Governance and Record Management

Given blockchain’s built-in cryptography, possibilities abound in the area of records
management and data governance.This is particularly important for value-based healthcare
wherethe contracts between payers and pharmaceuticals organizations could be maintained
using blockchain to provide legal authenticity.

e Internal Process Management

Pharmaceuticals companies typically use many systems to manage factory operations, such
as handling inbound raw materials and processing across product lifecycle stages — finished
goods, scrap management, packaging and labelling.With a blockchain, the need for
artificial internal systems and device processes to reconcile transactions can be reduced, as
transactions across systems can be maintained in a single shared ledger.

e Disintermediation or Decentralization

An inherent strength of blockchain is that it allows information to be made available to all

parties securely, thus obviating the need for an intermediary.In clinical trials, a blockchain
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network with participants from pharmaceuticals, investigators, trial sites and regulators
could be created in which data could be shared securely without any chance of alteration.
e Cost Reduction

Data from multiple sources, such as genomics, wearables and electronic medical records,
can be shared with multiple parties using blockchain without the need of external devices
or intermediaries to do so, thus, resulting in significant cost reduction.

e Preservation of IPR

With extensive amount of research and development being done to come up with safer and
more effective drugs in the pharma sector, patenting of drugs becomes an issue of utmost
importance to their manufacturers. Through the shared and constantly updated virtual
ledger of Blockchain, drug manufacturers could preserve their Exclusive Marketing Rights
e Security and Trust

With the advancements in Digital healthcare, the amount of data generated on a consumer’s
health and lifestyle has dramatically increased. Malicious access to sensitive personal data
can cause devastating harm to consumer relationships and grave reputational and financial
repercussions to medical device makers. Blockchains can embed rules to control access to
sensitive medical data. Patients can specify, for example, that only their family and treating

physicians can access their health records.

3. METHODOLOGY ADOPTED FOR THE PAPER

Even after more than a decade of its inception and variety of ongoing experimental use cases,
there are a lot of apprehensions about the adoption of blockchain. While technology enthusiasts
evangelise ‘blockchain’ as ‘Internet 2.0” and how it is going to change the face of how we do
transactions, but it is seldom highlighted that the transformation is not a cake-walk. Most
organizations today sceptical and not yet ready to adopt blockchain, given the challenges that
the technology brings forth and hence needs to be addressed to be finally integrated. Although
some experts have put forward the blockchain adoption framework (lansiti and Lakhani, 2017),
a lot of clarity is required further in terms of what might be the key drivers or enablers for

organisations in expediting its adoption across domains.

This paper is, thus, an attempt to identify the value drivers, explore the existing

interrelationships and eventually arrive upon a model around which organizations may build
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their blockchain adoption strategy. It, therefore, explores the concept of blockchain technology
and its application in the pharma sector in India. The paper, further, identifies the factors
driving blockchain and study their inter-relationships using a qualitative depicting the hierarchy
of the drivers and their linkages.

3.1 Sample Design and Data Collection

This research paper presents a qualitative study on value drivers of blockchain implementation
in Indian Pharmaceutical Industry. At the outset, a preliminary review of the available
literature, blogs and news article on blockchain led us to identify a set of factors affecting the
implementation/adoption of ‘blockchain’ in Indian pharmaceutical sector. Further, responses
were elicited from the industry experts about the inter-relationships among these factors, in

order to understand them better.

Responses were obtained from three experts, who represent the top-level executives of
Blockchain Council-India, Blockstein, and Cognitive Clouds. These respondents are
‘Blockchain Enthusiast” involved in the implementation of this technology in the industry.
Responses were elicited using a template enlisting the drivers identified and their
interrelationships to gain insights into their influence on each other. The inputs obtained were
further used for modelling the relationships among drivers by deploying a qualitative tool

called Interpretive Structural Modelling (ISM), discussed in the next sub-section.

3.2 Introduction to the Analytical Tool: ISM

Interpretive structural modelling (ISM) is an interactive learning technique wherein a set of
different directly and indirectly related elements are put together into a structured and
comprehensive systematic model (Warfield, 1974 ). The model so formed portrays the structure

of a complex issue or problem in a certain pattern employing graphics as well as words.

Interpretive structural modelling (ISM) is regarded as a well-established methodology
for identifying inter-relationships among specific items, which define a problem or an issue.
For any complex problem under consideration, a number of factors may be playing. However,
the direct and indirect relationships between the factors describe the problem situation far more

accurately than the individual factor taken cognisance of, in isolation.

In this approach, a systematic application of some elementary notions of graph theory

is employed in such a way that theoretical, conceptual and computational leverage are exploited
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to explain the complex pattern of contextual inter-relationship among a set of variables. ISM
is intended for use when desired to utilise systematic and logical thinking to approach a

complex issue under consideration.

Graphical models or, more specifically, directed graphs (digraphs) are eventually framed to
represent the relationships between the elements. In such a representation, the elements or
components of a system are represented by the “points” of the graph and the existence of a
particular relationship between elements is indicated by the presence of a directed line segment.
It is this concept of relatedness in the context of a particular relationship which distinguishes a

system from a mere aggregation of components.

This methodology is the aggregate of judgment of a group on whether and how the different
elements are related. It is structural, based on mutual relationship, wherein an overall structure
is extracted from the complex set of elements. The specific relationships and overall structure
are portrayed in a digraph model. It helps to impose order and direction on the complexity of

relationships among various elements of a system.

3.2.1 Steps in ISM

The various steps involved in ISM modelling are as follows:

e Identify the elements relevant to the problem either by a survey or group problem solving
technique.

e Establish a contextual relationship between the identified elements with respect to which
element pairs would be examined.

e Develop a structural self-interaction matrix (SSIM) of elements which is indicative of the
pair-wise relationship among elements of the system and check for transitivity.

e Develop a reachability matrix from the SSIM and partition the reachability matrix into
different levels.

e Draw digraph based on the relationship given in reachability matrix and remove transitive
links.

e Convert the resultant digraph into an ISM based model by replacing element nodes with
the statements.

e Review the model to check for conceptual inconsistency and make the necessary

modifications.
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Structural Self-Interaction Matrix (SSIM)

ISM methodology uses expert opinions based on various management techniques such as brain
storming, nominal group technique, etc. in developing the contextual relationship among the
variables. The experts from the industry and academia should be well versed with the problem
at hand. For analysing the factors, a contextual relationship of ‘leads to’ or ‘influences’ type
must be chosen wherein one factor influences another factor. A contextual relationship between
the identified factors is developed based on the influence. Keeping in mind the contextual
relationship for each factor and the existence of a relationship between any two factors (i and
J), the associated direction of the relationship is framed. The following symbols are used to

denote the direction of relationship between two factors/variables (i and j):

e 'V for the relation that factor/variable i will influence factor/variable j
e A for the relation that factor/variable j will influence factor/variable i
e X for the relation that both factors/variables i and j will influence each other

e O for no relation between the factors/variables (i.e. variables/factors i and j are unrelated).

The SSIM is developed, based on the contextual relationships elicited from the group
of experts at the outset using a template. In order to obtain consensus, an odd number of
experts’ opinion is taken for having a dominant view on the relationship among the
factors/variables. The SSIM, however, may be further discussed by the group of experts, in
case of any ambiguity and be finalised before proceeding.

Reachability Matrix
Subsequent to SSIM, an initial reachability matrix is developed, by converting/ substituting the
four symbols (i.e., V, A, X or O) by 1s or 0s. The rules for this conversion/substitution are as

follows:

e The (i, j) entry in the reachability matrix becomes 1 and the (j, i) entry becomes O, if the
(i, j) entry in the SSIM is V

e The (i, ) entry in the matrix becomes 0 and the (j, i) entry becomes 1, If the (i, j) entry in
the SSIM is A.

e The (i, j) entry in the matrix becomes 1 and the (j, i) entry also becomes 1, If the (i, j) entry
in the SSIM is X.
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e The (i, j) entry in the matrix becomes 0 and the (j, i) entry also becomes 0, If the (i, j) entry
in the SSIM is O.

Following these rules, the initial reachability matrix is prepared. 1* entries are included to
incorporate transitivity to fill the gap, if any, during development of structural self-interaction
matrix. The final reachability matrix is obtained after incorporating the transitivity concept as

described above.

Level Partitioning

For partitioning the variables for determining their levels in the hierarchical model, the
reachability set and antecedent sets are derived from the final reachability matrix, for each
factor. The reachability set consists of the factor itself and the other factor(s) that it may impact,
whereas the antecedent set consists of the factor itself and the other factor(s) that may impact
it. The intersection of these sets is identified and the variable/factor for which the reachability
and the intersection sets are the same, is partitioned as level 1, occupying the top position in
the hierarchy. Once the top-level factor is identified, it is removed from the reachability matrix
and the same process is repeated to find out the variables/factors in the next level, until the
level of each factor is found. The levels, thus identified, help in building the digraph and the
ISM model.

Digraph and ISM Model

After level partitioning of the reachability matrix, a preliminary digraph including transitive
links is prepared which is represented by nodes and lines of edges. After removing the indirect
links, the final digraph is developed. A digraph, thus, is the visual representation of the
elements and their interdependence. While developing the diagraph, the top-level factor is
positioned at the top and second level factor is placed at second position and so on, until the
bottom level is placed at the lowest position in the digraph. Digraph is then converted into an
ISM model by replacing nodes (with numbers) of the factors with names of the

variables/factors.
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Limitations of ISM approach

While ISM methodology is a valuable technique adopting a systematic approach to understand
the underlying relationships among the variables of a problem context, with the help of
structured model presented graphically, it has its own set of limitations. The complexity of the
ISM modelling increases with the increase in number of variables. Although software has been
developed to address the complexity in modelling large number of variables, the subjectivity
of the experts-who are limited in numbers- is yet another limitation of this tool. Further, these
models are not statistically validated and hence cannot be generalized. However, Structural

equation modelling (SEM)-a quantitative technique- can be used for testing the validity of such

3.2.2 MICMAC Analysis:

MICMAC is an acronym for Matriced’Impactscroises-multiplication appliqie an classment
(cross-impact matrix multiplication applied to classification). The objective of MICMAC
analysis is to identify and analyse the driving and dependence power of variables/factors. It is
based on the multiplicative properties of matrices and is done to identify the key
factors/variables that affect the others. Based on the driving and dependence power, the
variables are classified into four categories i.e. autonomous, linkage, dependent and

independent factors/variables.

‘Autonomous variables’ have weak driving and weak dependence power and are relatively
disconnected from the system or other variables in the system. ‘Linkage variables’ have strong
drive power as well as strong dependence power. These factors are unstable in the fact that any
action on these factors will have an effect on others and also a feedback effect on themselves.
‘Dependent factors’ have weak driving power but strong dependence power. And,
‘Independent factors’ have strong driving but weak dependence power. The factors with a very
strong driving power, falls into the category of independent or linkage factors, and are often

the critical/key factors.

4. Data Analysis And Interpretation

This section delineates the process adopted to analyse the data obtained from experts. At the
outset, the elements/drivers of blockchain technology affecting Indian pharmaceutical sector
as identified from the literature, are summarized in Table 4.1
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Further, step by step analysis of the contextual relationships as obtained from the experts,
using s template, is presented. In the end, the interpretation of the analysis is presented in order

to derive the learnings from the model so obtained.
Step 1: Identification of the Drivers of Blockchain Technology Application

Table 4.1- List of the Drivers of Blockchain Technology in Pharma Sector
D.No. | Drivers of Blockchain Technology

D1 | Provenance/Immutability

D2. | Data Governance and Record Management

D3. | Internal Process Management

D4. | Disintermediation or Decentralization
D5. | Cost Reduction
D6. | Preservation of IPR

D7. | Security and Trust

Step 2: Develop a structural self-interaction matrix which is indicative of the pair wise
relationship of the drivers

Table: 4.2 - Structural Self Interactive Matrix

DRIVERS 7 6 5 4 3 2
1 \Y V V O V V
2 X \Y \Y \% \%
3 \% O O A
4 \ \Y O
5 O O
6 O
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Step 3: Develop a Reachability matrix from the SSIM

D1

D1

D2

D3

D4

D5

D6

D7

Table 4.3 - Reachability Matrix

o o o o o o

D2 D3 D4

1 1 1
1 1 1
0 1 0
0 1 1
0 0 0
0 0 0
1 0 0

D5

Step 4: Partition the Reachability matrix into different levels

D6 D7
1 1
1 1
0 1
1 1
0 0
1 0
0 1

Table-4.4 Partitioning the reach ability matrix into different levels (Iteration-1)

Factors | Reach ability set Antecedent Set Intersection Set | Level

1 1,2,34,5,6,7 1 1

2 2,3,4,5,6,7 1,2,7 2,7

3 3,7 1,2,3,4 3

4 3,4,6,7 2,4 4

5 5 1,2,5 5 I

6 6 1,2,4,6 6 I

7 2,7 1,2,3,4,7 2,7 |

Table-4.5 Partitioning the reach ability matrix into different levels (lteration-2)

Factors | Reach ability set Antecedent Set Intersection Set | Level

1 1,2,34 1 1

2 2,34 1,2 2,7

3 3, 1,2,3,4 3 1

4 3,4 2,4 4
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Table-4.6 Partitioning the reach ability matrix into different levels (Iteration-3)

Factors | Reach ability set Antecedent Set Intersection Set | Level
1 1,24 1 1
2 2,4 1,2 2
4 4 2,4 4 11
Table-4.7 Partitioning the reach ability matrix into different levels (Iteration-4)
Factors | Reach ability set Antecedent Set Intersection Set Level
1 1,24 1 1 \Y/
2 2 1,2 2 v
Table-4.8 Partitioning the reach ability matrix into different levels (lteration 1-4)
Iteration | Reach ability set Antecedent Set Intersection Set | Level
1 5 1,2,5 5 I
1 6 1,2,4,6 6 I
2 2,7 1,2,3,4,7 2,7 I
3 3 1,2,3,4 3 1
3 4 2,4 4 i
4 2 1,2 2 v
4 1,2,4 1 1 \
Step 5: Convert the reachability matrix into conical form
Table 4.9: Reachability Matrix
D1 D2 D3 D4 D5 D6 D7  Driving
power
D1 1 1 1 1 1 1 1 7
D2 0 1 1 1 1 1 1 6
D3 0 0 1 0 0 0 1 2
D4 0 0 1 1 0 1 1 4
D5 0 0 0 0 1 0 0 1
D6 0 0 0 0 0 1 0 1
D7 0 1 0 0 0 0 1 2
Dependence 1 3 4 & 3 4 5
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Step 6: Diagraph based on relationship given in Reachability matrix.

D2

D5

D3

A

C4
y

D1

Fig. 4.1: Digraph
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Step 7: Interpretive Structural Model

COST REDUCTION PRESERVATION OFIPR | [ SECURITY AND TRUST

INTEGRAL PROCESS J
MANAGEMENT
DISINTERMEDIATION AND
DECENTRALISATION
DATA GOVERNANCE AND
RECORD MANAGEMNET
PROVENANCE AND
IMMUTABILITY

Fig. 4.2: Modelling the drivers of Blockchain technology in Indian Pharmaceutical Sector
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Interpretation

e Provenance and Immutability emerged as the most significant driver for blockchain
adoptionwith regard to the Indian pharmaceutical industry. Beingthe fundamental driver, it
had direct linkages with all the other drivers i.e. it influences each of them which is also
shown in the ISM.

e Provenance and Immutability had a direct relationship with the next driver i.e. Data
governance and Record Management. Both these drivers complement each other as
provenance of data directly leads to its better management. And thus, data becomes
accessible to all parties in the need of time. Also, this will lead to elimination of 3rd parties
that are paid for data management thus reducing costs (shown with a dotted line).

e Decentralization being a primary feature of blockchain finds itself in the 3rd level of our
matrix. Disintermediation of information has direct linkages with immutability, preservation
of IPR and thus ensuring trust and security.

e Internal process management comes on the 4th level of our matrix. Again, it has direct
linkages with cost reduction and security and trust. Also, it has transitive relations with
provenance and immutability which is plausible as transparency of data will ensure better
management of information.

e Cost reduction, Preservation of IPR and Security and trust comes at the top level of our
matrix these factors have high dependence which is evident as a lot of driving factors like
immutability, data intermediation, decentralisation of information when taken into picture
will cancel the need of several third parties which are currently required for data
management tasks. This will eventually reduce the cost and enhance security and trust in
the network.

e Based on the understanding of the text, disintermediation and data governance will
eventually lead to the removal of various third-party systems which are employed for it.
Thus, it will lead to cost reduction. This relationship is shown by dashed lines in the ISM.

e The above model in essence indicates that the key drivers of blockchain adoption for the
Indian Pharmaceutical Industry are data immutability and data governance which will lead
to other drivers falling in the higher levels. Cost Reduction, Better preservation of IPR,

Security and trust are all outcomes of data immutability and decentralisation.
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4.4 Micmac Analysis

Micmac analysis helps in categorisation of variables of the study in terms of driving and
dependence power. The drivers are classified into 4 different clusters based on their driving
and dependence power, which is derived from the reachability matrix.

Table 4.10: Dependence and Driving powers of the drivers of Blockchain Technology

DRIVING | 7 D1
POWER |6 D2
5 INDEPENDENT LINKAGE
4 D4
3 AUTONOMOUS DEPENDENT
2 D3 D7
1 D5 D6
1 2 3 4 5 6 7
DEPENDENCE

The first cluster is a group of autonomous drivers that have weak driving and weak
dependence power. These are relatively disconnected. The result shows that none of the
drivers fall in this quadrant.

e The second cluster is a group of dependent variables that have weak driving and
strong dependence power. Internal process management(D3), Cost reduction(D5),
Preservation of IPR(D6) and Security and Trust(D7) fall in this quadrant.

e The third cluster is a group of linkage variables that have strong driving force and
strong dependence power. These variables are very important variables as they have a
significant impact on the variables and therefore a change in these variables could
have a ripple effect on all the other variables. In our case there are no such drivers.

e The fourth and last cluster is a group of independent variables that have strong driving
and weak dependence power. In our case Provenance and Immutability(D1), Data

governance and record management(D2) and Disintermediation and decentralisation
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(D4) fall in this cluster. Hence, these are the most important drivers and have a great

influence on other drivers.

5. Conclusions and Suggestions

In this study Interpretive Structural Modelling (ISM) based model has been developed for
ascertaining the relationship between the drivers of Blockchain Technology in the
Pharmaceutical sector in Indian context. An attempt has been made to identify the relevant
drivers of Blockchain Technology in the discussed sector. Although many articles are available
with depict that how important it is that the Indian Pharmaceutical Sector gets a Blockchain
prescription but no study has been done to understand that what drivers of this technology
would play an important role in the in the Indian context and their interactions. The contribution
of this research work is the development of contextual relationships among variables.
MICMAC analysis gives a better understanding of the ISM model and also provides a more
valuable insight towards the priority and importance of the drivers of Blockchain Technology.
Some key conclusions of the study are listed as follows:

e  One of the major finding of this study is that out of the 7 drivers and characteristics of this
technology, 3 drivers were found to be the strongest (Provenance and Immutability, Data
governance and record management and Disintermediation and Decentralization). Also,
according to Micmac analysis, these drivers have strong driving and weak dependence
power and lie at the bottom of the ISM hierarchy.

e This can help the Indian Pharmaceutical industry to focus on the priorities while adopting
the Blockchain technology and thus leading to better implementation of this technology.

e Cost reduction, Preservation of IPR and Security and trust are the factors with low driving
power and high dependence. They are placed at the top of the ISM model.

e According to their positions in the driving power and dependence diagram, the drivers
need the required attention and prioritization while adopting this technology in the Indian
Pharmaceutical sector.

e Based on the model obtained in the study, Indian Pharmaceutical Sector should give more
importance to the drivers which have high driving power so that ot can reduce the effects

of key challenges that this technology could provide.

32



Some of the key suggestions are as follows:

The pharmaceutical supply chain blockchain could be a ‘private’ blockchain, overseen by
a government regulator. The parties involved in the supply-chain log their data into a
common blockchain. The production factory logs the production date and time of each
batch and unit. The loading dock logs when a batch was loaded onto the truck. The
temperature sensors on the truck report real-time temperatures into the blockchain, and
soon.This level of real-time visibility to all stakeholders means problems can be detected
and remediated quickly. The data is also immune from tampering. When a consumer buys
a medicine, they can also scan the barcode on the packet to instantly verify the authenticity
of the medicine from the blockchain and receive any alerts about it.

Blockchain could bring unprecedented transparency and security in Supply Chain
Management (SCM). Blockchain is really useful in building a tamper-proof pharma
Supply Chain Management, with original inbuilt security features to stop the circulation
of substandard drugs and counterfeiting. Even at the level of individual Stock Keeping
Unit (SKU), the blockchain will ensure the tracking of the supply chain for specific sources
of any product, by establishing proof of ownership.

A blockchain network could make sure that only authorized stakeholders willing to join
the network are allowed to monitor their actions and medicines and provide information
so that only trusted stakeholders are let to do business on the blockchain.

Also, not all stakeholders of the chain need to have access to the shared ledger. The main
objective of the shared ledger is to provide safe medicine and make information, material
and cash flows more efficient and secure therefore, starting from the beginning of the
(forward) supply chain, the first stakeholders required are R&D labs. Based on their work,
new patents are created which will exist on the blockchain as intangible assets, and drug
producers can buy rights for production with the help of smart contracts.

The suppliers of R&D labs are not required to join the blockchain, because their products
will not end up in the medicines transported through the supply chain.

Drug production facilities could also get represented on the blockchain. Their suppliers
providing raw materials for drug production are in the network, too. Therefore, by
certifying raw material producers and monitoring material flow from them to production

facilities, the risk of counterfeit drugs can be lowered.
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All the stakeholders in delivery and dispensing are represented in the network, as they are
involved in the supply chain and medicines are distributed through them. These include
delivery facilities, wholesalers, hospitals, clinics, pharmacies, government buyers and the
end users — patients. Patients are included in the network if they purchase medicines
themselves (through pharmacies) and thus determine themselves, which medicine should
be used in which situation. For example, in hospitals staff is responsible for giving the
right drugs and hospitals make the last purchase of the supply chain before consumption
of the product.

All service intermediaries contribute to at least one of the three flows of the supply chain
(cash, information, materials) and thus they should be included on the blockchain. For
example, third-party transporters can provide information regarding location of the
product and drug disposal service providers can automatically be rewarded for disposing
of drugs.

Information intermediaries play a big role on the blockchain. As stated earlier, a
government-run regulatory agency should host the blockchain, but also other organizations
can be included in the network in order to gather vital information regarding the
pharmaceutical supply chain. These organizations can include NGOs and organizations
that unite companies in the industry.

Blockchain technology enables verifying transactions and participating entities without
revealing the information and the entities themselves to the public. This is achieved by
encryption and the combination of private and public keys. Considering the
pharmaceutical supply chain, this allows regulators, supervisors and other stakeholders to
verify secure transactions and still lets business partners maintain their trade secrets. For
the first-time competitors may share all their transactions with one another and still protect
their privacy.

Commercializing new products is vital for the company to continue R&D work in the
future, too. Still, it takes a lot of time from the patent application to market launch and a
product only has a few years before the patents expire (Bayer, 2016). Thus, improvements
in protecting and commercializing patents can have an enormous impact on the bottom
line.

On the blockchain, patents could be secured with strong encryption so that virtually no

intellectual property may be stolen. Furthermore, smart contracts allow flexible ways to
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commercialize patents, as stated earlier. Thus, by applying shared ledgers, smart contracts
and powerful encryption technology, pharmaceuticals companies and medical device
makers can eliminate costly intermediaries and more effectively ensure security,

immutability, transparency, auditability and trust across the value chain.

An immutable blockchain would mitigate selective reporting, data fudging and any risk of
consent fraud. The two top hurdles to adoption are perceived to be regulatory issues and data
privacy. These are both short-term hurdles. Regulators are globally reviewing how blockchain
can help the industry and the blockchain community in adding data privacy to the platforms. A
proof-of-value prototype is an excellent place to begin, followed by a pilot with a limited set
of partners. This will set one on the correct path to adoption with optimal outcomes and

minimal risk.

The ISM model developed is based on expert opinion of few people, therefore, some amount
of bias could not be discounted. One major issue faced was collecting responses from the
experts of Blockchain technology who work in this particular sector. Therefore, the set of
people who could fill this template was quite small. Finally, there was limited time period to
carry out the work. However, despite the limitations of the study reported in this research paper,
it can be concluded that adoption of blockchain technology is inevitable, especially the

pharmaceutical domain, given a strong set of driving forces as highlighted in this paper.
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Appendix
TEMPLATE-1

According to an analysis developed via reading several published papers on the
use of Blockchain Technology in several sectors world-wide, the following
drivers of using Blockchain Technology in the Indian Pharmaceutical setup
have been identified:

Element. No| Drivers of Blockchain Technology (For further
explanation plz. refer to Appendix in the end)
D1. Provenance/Immutability
D2. Data Governance and Record Management
D3. Internal Process Management
D4. Disintermediation or Decentralization
D5. Cost Reduction
D6. Preservation of IPR
D7. Security and Trust

Please indicate vour response to the relationship between the pair of ‘Drivers

of Blockchain Technology’ With respect to the Indian Pharmaceutical sector,

as given below, by writing ‘Y’ for ‘Yes’ and ‘N’ for ‘No’ and also cite the

reason for the same, in brief.

Eleme
nt No.

°eczwvw

Paired
Comparison of
Drivers of BCT

Y/
N

In what Way a driver will influence/enhance
other driver? Give reason in brief

D1-Provenance/ Immutability

1 | D1-D2

Provenance/Immutabi
lity will influence or
enhanceData
Governance and
Record Management

2 | D2-D1

Data Governance and
Record Management
will influence or
enhanceProvenance/I
mmutability

3 | D1-D3

Provenance/lmmutabi
lity will influence or
enhance Internal
Process Management

4 | D3-D1

Internal Process
Management will
influence or enhance
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Provenance/Immutabi
lity

D1-D4

Provenance/Immutabi
litywill influence or
enhance
Disintermediation or
Decentralization

D4-D1

Disintermediation or
Decentralization will
influence or enhance
Provenance/Immutabi

lity

D1-D5

Provenance/Immutabi
lityinfluence or
enhanceCost
Reduction

D5-D1

Cost Reductionwill
influence or enhance
Provenance/Immutabi

lity

D1-D6

Provenance/Immutabi
lity will influence or
enhance Preservation
of IPR

10

D6-D1

Preservation of
IPRwill influence or
enhance
Provenance/Immutabi

lity

11

D1-D7

Provenance/Immutabi
lity will influence or
enhance Security and
Trust

12

D7-D1

Security and Trustwill
influence or enhance
Provenance/Immutabi

lity

D2- Data Governance and Record Management

13

D2-
D3

Data Governance and
Record
Managementwill
influence or enhance
Internal Process
Management

14

D3-
D2

Internal Process
Management will
influence or enhance
Data Governance and
Record Management

15

D2-
D4

Data Governance and
Record Management
will influence or
enhance
Disintermediation or
Decentralization
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16 D4- Disintermediation or
D2 Decentralization will
influence or enhance
Data Governance and
Record Management
17 D2- Data Governance and
D5 Record Management
will influence or
enhance Cost
Reduction
18 D5- Cost Reduction will
D2 influence or enhance
Data Governance and
Record Management
19 D2- Data Governance and
D6 Record Management
will influence or
enhance Preservation
of IPR
20 D6- Preservation of IPR
D2 will influence or
enhance Data
Governance and
Record Management
21 D2- Data Governance and
D7 Record Management
will influence or
enhanceSecurity and
Trust
22 D7- Security and Trust
D2 will influence or
enhance Data
Governance and
Record Management
D3 - Internal Process Management
23 D3- Internal Process
D4 Management will
influence or enhance
Disintermediation or
Decentralization
24 D4- Disintermediation or
D3 Decentralization will
influence or enhance
Internal Process
Management
25 D3- Internal Process
D5 Management will
influence or enhance
Cost Reduction
26 D5- Cost Reduction will
D3 influence or enhance
Internal Process
Management
27 D3- Internal Process
D6 Management will
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influence or enhance
Preservation of IPR

28 D6- Preservation of IPR
D3 will influence or
enhance Internal
Process Management
29 D3- Internal Process
D7 Management will
influence or enhance
Security and Trust
30 D7- Security and Trust
D3 will influence or
enhance Internal
Process Management
D4- Disintermediation or Decentralization
31 D4- Disintermediation or
D5 Decentralization will
influence or
enhanceCostReductio
n
32 D5- Cost Reduction will
D4 influence or enhance
Disintermediation or
Decentralization
33 D4- Disintermediation or
D6 Decentralization will
influence or enhance
Preservation of IPR
34 D6- Preservation of IPR
D4 will influence or
enhance
Disintermediation or
Decentralization
35 D4- Disintermediation or
D7 Decentralization will
influence or enhance
Security and Trust
36 D7- Security and Trust
D4 will influence or
enhance
Disintermediation or
Decentralization
D5- Cost Reduction
37 D5- Cost Reduction will
D6 influence or enhance
Preservation of IPR
38 D6- Preservation of IPR
D5 will influence or
enhance Cost
Reduction
39 D5- Cost Reduction will
D7 influence or enhance
Security and Trust
40 D7- Security and Trustwill
D5 influence or enhance

Cost Reduction
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D6- Preservation of IPR

41 D6- Preservation of
D7 IPRwill influence or
enhanceSecurity and
Trust
42 D7- Security and Trust
D6 will influence or

enhance Preservation
of IPR
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Abstract-

Extreme climate change caused by modern exercises of manufacturing firms has prodded
supply chain policymakers to design their supply chain structure in line with the optimal trade-
off of Economic, Environmental and Social Sustainability. Moreover, data uncertainty impels
great attention among researchers and practitioner. This paper proposed a multi-objective
possibilistic mixed-integer linear programming model, which try to curtail the “Economic and
Environmental burden” and maximize Social accountability. This paper explicitly includes
uncertainty issues in all the three sustainable dimensions at transportation and distribution
level of the supply chain. A combined fuzzy solution approach and e-constraint method have
been employed to solve the proposed mathematical model. Epsilon (¢) constraint method
provides a range of Pareto-optimal solutions. Obtained results showed a large combination of
a trade-off between the objectives from which the decision-makers can set their trade-off as
per their preferences, which can be helpful in the tactical and strategic decision making during
the network design.

Keywords: Possibilistic programming approach, e-constraint method, distribution network
design, Social accountability, Environmental Sustainability.

1. Introduction

(Emissions Gap Report 2018, n.d.) highlights, the efforts to reduce environmental deterioration
is not in the track due to uncertainty, and undefined climate controls programs. "Window of
opportunity" to curtain the ecological destruction is closing rapidly (Greenhouse Gas Bulletin,
2018). Fast-growing urbanization has tremendously increased carbon emission and with the
current pace will lead to a severe impact on the humankind (Li, Chen, Gan, & Lau, 2018). To
alleviate these challenges, government, environmental agencies and researchers around the
world have taken various initiatives. such as, Green Supply Chain (GSC) management
(Boonsothonsatit, Kara, Ibbotson, & Kayis, 2015; Shaw, 2017), Sustainable supply chain
network design (Arampantzi & Minis, 2017; Ahmed & Sarkar, 2018) Green supplier selection
(Shaw, Shankar, Yadav, & Thakur, 2013; Yu, Yang, & Chang, 2018), Sustainable supply chain
performance management (Foo, Lee, Tan, & Ooi, 2018) and Green lot sizing (Bushuev,
Guiffrida, Jaber, & Khan, 2015; Absi, Dauzere-Péres, Kedad-Sidhoum, Penz, & Rapine, 2016).

In the early 90s, conventional Supply Chain Network Design (SCND) purpose was to
maximize the overall profit or to decrease total Supply Chain (SC) cost by optimized decision
making of the activities, such as determining the number of plants, Distribution Centres (DC),
warehouses, transportation mode, and quantity to be produced (Beamon, 1998; Farahani,
Rezapour, Drezner, & Fallah, 2014). Due to global warming decision-makers now envisage,
how to reduce carbon footprints of Supply Chain Network (SCN) and maximize social
sustainability (Wu & Pagell, 2011; Arampantzi & Minis, 2017). Moreover, consumer
preferences towards greener product and stringent environmental cap by the government lead
decision-makers to focus more on to design SCN environment-friendly and sustainable (de
Oliveira, Espindola, da Silva, da Silva, & Rocha, 2018). Around 50-70 percent emission is
generated due to SC activities (Ahmed & Sarkar, 2018). Therefore, in recent year’s carbon
emission reduction become the prime challenge for the organization. (Waltho, Elhedhli, &
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Gzara, 2018) argued that different types of carbon emission policy have already implemented
such as carbon offset, carbon cap, cap-and-trade, and the carbon tax. However, the study found
that uncertainty and social accountability are still in the infancy stage. Dynamic and complexity
imposed a high degree of unpredictability in decision making (Pishvaee & Torabi, 2010;
Pishvaee & Razmi, 2012; Vafaeenezhad, Tavakkoli-Moghaddam, & Cheikhrouhou, 2019).
Therefore, to overcome this challenge this study, developed a multi-objective mathematical
model based on fuzzy probabilistic programming and e-constraint method to handle different
type of uncertainty in the decision making, pertaining to economic, environmental and social
sustainability.

2. Literature review

For several years, SCND turned out to be the leading research area and significant studies have
been done (Waltho et al., 2018). A well-optimized SCND could save a substantial amount of
resources and deliver a higher profit to the organization (Eskandarpour, Dejax, Miemczyk, &
Péton, 2015). Nowadays, every organization designs its SCN with environmental sustainability
due to the need of the present situation of global warming (Shaw, Irfan, Shankar, & Yadav,
2016). Moreover, social sustainability is still in an infancy stage with less attention (Das &
Jharkharia, 2018).

(Coenen, Van der Heijden, & van Riel, 2018; Das & Jharkharia, 2018) delivered a
comprehensive assessment on SCND tools and techniques, as well as these studies pointedly
stating the gap towards the development of a sustainable SCND concerning environmental,
social and economic dimensions. (Eskandarpour et al., 2015) scrutinized 87 peer-reviewed
paper and advocated varied theoretical approaches, modeling techniques, and solution
methods, such as Life Cycle Assessment (LCA), partial assessment of environmental factors
and performance measurement, Various modeling methods as, deterministic models, stochastic
models, and multi-objective models. Similarly, (Govindan, Fattahi, & Keyvanshokooh, 2017)
gave a noteworthy picture of an uncertain environment. According to the study uncertainty
grouped into three major classes (1) probability distribution is known with random parameters,
(2) probability distribution is unknown with random parameters, (3) fuzzy environment
(ambiguity and vagueness). Furthermore, (Das & Jharkharia, 2018) exhibited the importance
of emission reduction using a content analysis approach. (Garg, Shukla, Kankal, & Mahapatra,
2017) determined the consumption of fossil fuels by the logistic sector accounted on around
91% of carbon emissions. (Paksoy & Ozceylan, 2014) developed a mathematical model to
reduce carbon emissions, noise pollution and total cost between two-echelon SC. Similarly,
(Manupati, Jedidah, Gupta, Bhandari, & Ramkumar, 2019) constructed a mathematical model
to optimize the multi-tier production distribution under a carbon tax, strict carbon cap, and cap-
and-trade policies. (Peng, Ablanedo-Rosas, & Fu, 2016) developed a multi-period bi-objective
one-tier SCN to minimize emission and total cost between plants and distribution points.
(Alkhayyal & Gupta, 2018) constructed a single period mixed integer linear programming
model to reduce the total cost and carbon emission for reverse SC.

However, conferred studies did not address uncertainty issues in SC. In a real scenario;
Uncertainty is always presented in demand, cost, emission, and logistic (Coenen et al., 2018).
Hence in the design phase of the Sustainable SCN, uncertainty should be taken into
consideration (Waltho et al., 2018). Even though few studies have addressed the uncertainty
issues, such as (Shaw et al., 2016) proposed an SCN model based on low carbon chance-
constrained. (Jindal & Sangwan, 2014) proposed a multi-objective Fuzzy-MILP model for
closed-loop SCN under uncertain parameters. Similarly, (Torabi & Hassini, 2008; Kabak &
Ulengin, 2011; Bouzembrak, Allaoui, Goncalves, Bouchriha, & Baklouti, 2012) have

45



developed forward and reverse SCN under uncertain environmental conditions, and they
adopted fuzzy possibilistic programming approach. Surprisingly, to our best knowledge, none
of the studies have considered epistemic uncertainty in all three sustainability parameters. To
overcome this gap, we have applied the possibilistic programming approach and proposed a
mathematical model considering the uncertainty in all three sustainable dimensions, as well as
provided optimal trade-offs between economic, environment and social accountability.

3. Model development

In this study a Multi-objective Possibilistic Mixed Integer Linear Programming (MPMILP)
model comprises of three layers: with multiple plants, products, DC, modes, and customer is
proposed. The main issues addressed in the proposed network under uncertainty of total
capacity of plants, products capacity at plants, the variable cost, transportation cost, demand
uncertainty, uncertain healthy working environment and job creation concerning three
conflicting objective functions. (1) minimizing the total cost (2) minimizing the total carbon
emission (3) maximizing social accountability with a reasonable trade-off.

This study does not inculcate supplier, because the prime focus is given at the DC and
transportation. To clarify, past studies stated that the activities involved in the consumption of
resources by warehouses and logistics have a considerable level of impact on sustainability
(Piecyk, Browne, Whiteing, & McKinnon, 2015). The author also argued that less attention has
been given to logistics and warehouses while evaluating the carbon imprints within the SCN.
According to the report of (EPA, 2017) transportation accounts for 28.9 percent greenhouse
emissions primarily by burning of fossil's fuels. Similarly, (Fichtinger, Ries, Grosse, & Baker,
2015) argued that activities related to logistics and DC account on a significant amount of CO>
emission, which is neglected and did not receive much attention from the researchers.

Indices
[ Products
J Plants
k Distribution centres
I Customers
m Modes
Parameters
fr Distribution centre k fixed cost
Zy Indicator for opening distribution centre k

CostP?* Manufacturing cost per unit of product i at plant j

C% Transportation cost per unit from plant j to distribution centre k via mode m

c Distribution centre k variable cost

ccsPr  Transportation cost per unit from distribution centre k to customer | via mode m

PE), Carbon emission from manufacturing of product i at plant j
cArPe  Transportation emission per unit from plant j to distribution centre k via mode
Jkm m
CARY Transportation emission per unit from distribution centre k to customer | via
mode m

S, Capacity of plant j for product i
Ecap Total capacity of plant |

CAP,  Adggregate distribution centre k capacity
Dy, Demand for product i from customer |
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Jo Number of job opportunity when distribution centre k opens
Hw Percentage of healthy working environment with distribution centre k
Decision variables
Xjem  Quantity shipped/unit from plant j to distribution centre k
Wiim ~ Quantity shipped/unit from distribution centre k to customer |

3.1. Model construction

we have constructed three objectives pertaining to delineate with social, environmental and
economic dimensions.

First objective: Minimizes total cost which includes fixed cost associated with DC, production
cost per unit associated with plant, variable cost associated with the DC, and transportation
cost from plant to DC and DC to customer.

@

DAH3

Second objective: Minimizes total emission which includes carbon emission associated with
plants and transportation from plant to DC and DC to customer.

J] 1 K M @)
d
ZZZZPE]L x]lkm + ZZZZ(CAR]pkm xjikm
j i m

K 1 L M
+ 2 Z Z Z CARY Wiiim
k m

i1
Third objective: Maximizes social accountability which includes job opportunities and
percentage of healthy working environment with opening DC.

(©)

K
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k

Constraints

Eq. 4 assures that products coming from the plants should not surpass its production capacity.
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Eq. 5 assures that flow of products from plants should not surpass its total production capacity.
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Eqg. 6 shows the balanced inbound and outbound flow of products through DCs.
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Eq. 7 assures that the quantity of products coming from the plants should not surpass the
available capacity of the DCs.

] 1 M
Zzzxﬁkm < CAP,.Z,, Yk
j m

U]

i
Eq. 8 depicts the binary property of the variables.
Zy € {0,1} V,k ®)

Eq. 9 assures the demand of customers served by the DCs must be fulfilled.

K M B ©
Z Wyiitm = Dy, Vil

k m

Assumptions:

— Transportation volume is constant.
— No shortage is allowed.
— Single period is considered.

3.2. Equivalent crisp model

There are quite a few techniques available for solving possibilistic mathematical model
(Pishvaee & Razmi, 2012). In this study, we have adopted methodology elaborated in (Jiménez,
Arenas, Bilbao, & Rodri, 2007; Pishvaee & Torabi, 2010; Bouzembrak et al., 2012).

4. Methodology
We have employed a two-phase approach. Initially, we developed an MPMILP model. In the
first phase developed model has been converted into the equivalent-crisp model by using

(Jiménez et al., 2007) method. In the second phase, the equivalent-crisp model solved using
the e-constraint method.
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Modelling the possibilistic Mixed
Integer Linear Programming Model

| Converted into
Equivalent crisp model

pecify Membership
Function (MF)

Maximize and Minimize each
objective for determining a-
optimal & a- Nadir Value

v

Determine a Linear
MF for each objective

v

Apply e-consiraint
approach

Generate Pareto-optimal
solution at different (g)

Select the most
preferred solution

Fig. 1: Flow chart of proposed methodology

5. Implementation and computation

This section delineates the legitimacy and usefulness of the proposed MPMILP model. A
hypothetical case study of manufacturing industries is presented and experiments have been
carried out and results are reported in the next section. A hypothetical case study with multiple
plants, product, DC, and customers has been designed from expert knowledge. The prime
objective is to find the number DC considering the sustainable dimension. The problem
comprises of three plants, four DC and five customers dealing with two products. To evaluate
the performance of the proposed model we have applied distinct minimum acceptable
feasibility degrees (i.e. a-value ranging from 0.1 to 0.9) and for distinct a-value, we have
generated a range of Pareto-optimal solutions by the help of e-constraint approach.

6. Results analysis
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Fig. 2: trade-off between total cost and social accountability
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Fig. 5: Sensitivity analysis of distinct a-cut values

Results exhibited; the degree of satisfaction improved with increasing minimum acceptable
feasibility (i.e. o value). Figure 2, illustrates the trade-off relationship between the three
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objectives. We noted that with an increased total cost in the SC by acquiring better
environmentally friendly technologies and skilled workers, carbon emission considerably
reduced as well as social accountability has been achieved with a good percent. Therefore, we
can say, the proposed model helps countries like India, which are most suffered from
environmental pollution as well as social negligence. According to figure 4, we noted that
transportation cost adheres the major portion of the total cost of the SC, and more carbon
emitted. While manufacturing cost comes second following with variable and fixed cost. It can
be seen that there is no significant change in fixed cost but transportation cost drastically
reduced with increasing e-value. It is surprisingly seen that transportation cost is minimum at
a=0.8 and € = 0.98 with 4.297 percent of social betterment but affecting the environment with
a score of 7181.531 Kg of carbon emission. As a result, it seems that by varying a-cut and e-
values, there are different results can be generated. So, decision-makers set values as per their
preferences to get the optimal solutions. The scatter diagram from figure 5, shows the
sensitivity analysis with distinct a-values. It can be observed that total emission and total cost
varied according to the different a cut values.

7. Conclusion, managerial importance and future scope

In this study, an attempt has been made to address issues pertaining to economic, environmental
and social sustainability under uncertain business environment. The proposed MOPMILP
model minimizes total cost and carbon emission and maximization of social accountability of
the SC under epistemic uncertainty. lll-known parameters have been handled by adopting fuzzy
possibilistic programming approach. To get the optimal trade-off between the three objectives
g-constraint method has been applied though which Pareto optimal set is generated by varying
the e-value according to the distinct minimum acceptable feasibility degree. The proposed
model has been solved by LINGO 8.0 optimization software. We test the model by a three-
node SC example with a hypothetical case study. The Pareto optimal curve by the model gives
a collection of configurations for decision-makers to choose an optimal trade-off according to
their preferences. Thus, it shows that our model can serve as an effective tool in designing an
SSCN. It should be considered by decision-makers that if limited carbon emission and higher
social accountability are desirable, it is logical to invest more in the design of SC.

The results from this study conduce meaningful insight for managers of SC firm. The model
can easily be adopted by any firm to address sustainability issues in their organization. As the
methodology provides a portfolio of configurations through Pareto optimal curve. Managers
can set their trade-off according to the need of the organizations.

This study has some of the limitations. For example, in this study carbon emission has been
counted as a principal parameter for measuring environmental sustainability as well as job
creation and healthy working environmental have been taken for evaluating social
sustainability. In perspective on these issues, future research might be led by attending to more
important issues with more dimensions, like risk analysis in SC, ethical and political
consideration, measurement of gases other than carbon emission. In addition to this, the
proposed model can be tested in a real-time scenario.
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Abstract-

In today’s manufacturing scenario, firms need to be aware of their supply chain operations and
its interaction with the environment. With the fierce global competition and the ever increasing
consumer demand companies need to inculcate environment oriented practices throughout their
supply chain operations. Solution to this issue is Circular Economy. Circular Economy is one of
the important supply chain management strategies that the manufacturing industries look to
adopt in their business model. The adoption of Circular Economy as a business strategy not only
makes the organization more environmental cautious but also has a major economic advantage
with its implementation. However, Circular Economy being a novel strategy in today’s business
scenario its effective implementation requires identification and mitigation of risk involved with
its application in the manufacturing sector. In this regard, effort has been made to identify risks
involved with the implementation of Circular Economy from the Indian manufacturing context.
This will not only assist the manufacturing organizations located in Indian subcontinent to
effectively manage and mitigate the risk but will also increase effectiveness of Circular Economy
implementation.

Keywords: Circular Economy, Risk, Manufacturing Industry

1. Introduction

In this era of product development, manufacturing industries and environment need to have a
healthy relationship for the improvement of their business performance because the industry
environmental impact have seriously imposed a pressure on the way of doing their business
(Lieder and Rashid, 2016). Depletion of natural resources and increase in human population are
the two circumstances that confront the manufacturing industries to produce in a more
sustainable way (Ageron et al. 2012). The increased competitiveness for the access to scarce
resources is a major concern among the supply chain of manufacturing organizations. This has
led to a series of challenges of resource price volatility and risk in resources supply in addition to
the accomplishment of adhering to environmental norms (European Commission, 2014b). Within
last few years, the concept of Circular Economy (CE) has gained much interest among the
researchers, academicians, and policymakers because of the stress towards a more sustainable
development (Vasiljevic et al., 2017). CE is a sustainability approach which optimizes the use of
resources while still empowering companies to gain profits from deliverables to market (Ritzén
and Sandstrom, 2017). The major advantage of the application of CE concept is resource
conservation, lesser energy consumption and reduced emission of greenhouse gasses thereby
weakening the reliance of the economy on natural resources (Vasiljevic et al., 2017). To cope up
with the shortcomings of linear models, there is a need of implementation of such business
model in the manufacturing industry which can close the material loop and minimize the leakage
of material and energy to extract maximum value during its lifecycle. Implementation of CE
models may be helpful in overcoming the environmental, societal and economic issues. Bocken
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et al. (2016) addressed some of the questions related to product design and business model
strategies that could help to the implementation of CE models in manufacturing industry. They
introduced the terminology of slowing, closing and narrowing the resource loops. Rizos et al.
(2016) focused on enhancing the knowledge and understanding of the barriers and enablers that
SME’s experience during the implementation of CE business models. Lewandowski et al. (2016)
developed a detailed framework that supports all types of companies in developing a circular
model. The investigation was carried out under the eight sub components of research of circular
models to readdress the components of CE model canvas. They identified two novel components
i.e. take-back mechanism, and adoption factors.

In case of developing nations like India, sustainability becomes a major issue since the majority
of global population resides in developing countries. CSC can be regarded as a business
technique that provides a novel platform to transform conventional system of production and
consumption into a circular system (Stahel, 2013). By adopting the 3R principle in the
production and consumption process, the CSC will aim at minimizing the use of raw materials
and the dependence on primary energy thereby reducing the load on natural resources (Zhu,
2007; Heck, 2006). The transition from a linear model to a circular economic model is of
disruptive nature and certainly requires radical changes and new solutions in which current ways
of working need to be changed and new ideas and practices should be followed in order to build
products more sustainably (Boons and Liideke-Freund, 2013).

The implementation of a novel strategy is associated with the influence of risk. Risk may
generally be classified into two types: external or internal depending on whether the impact of
risk occurs within the organization or outside the organization i.e. within the supply chain of that
organization. It is important to analyze various types of risk that organization may face during
the implementation of Circular Economy concept at all levels in the manufacturing industry.

In this regard, effort has been made to identify risks involved with the implementation of
Circular Economy from the Indian manufacturing context. The next section comprises of the
detailed review of the literature pertaining to the identification of various types of risk that may
occur during the implementation of CE as a novel business strategy in current manufacturing
scenario.

2. Literature Review

To minimize the influence of risks, organization must identify and analyze each and every
category of risk which when managed properly can help in achieving circularity in the supply
chain. For the proper assessment of risk and what impact it can have on the performance of the
circular supply chain, Table 1 provides an organized classification of literature on risk
identification by different authors.

Table 1: Risk associated with the implementation of CE

Risk Types Internal/External Sources
Economic e Supply risk, External Sachs (2015);
risk e  Problematic ownership structures, Internal Jackson (2009);

o  Deregulated markets, External Wang et al.
e Flawed incentive structures, Internal (2008)
Internal
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e High investment
Environmenta e Limited store of resources, External Georgescu-
| Risk e Uneven geographical distribution  of External Roegen (1977);
resources and appropriation, Daly and
e The implications of the assimilative External Townsend
capacities of ecosystems over economic (1993)
growth
Social Risk e  Excessive working time of the employees, Internal Blackburn
e unfair wages Internal (2007);
e work-life imbalance Internal Hallddrsson et
e Employment issues related to mass External al., 2009
immigration,
e ageing population External
o population growth External
Technological e Threat of implementing newer/complex Internal Mittal and
Risk technology, Sangwan (2014)
e Fear of problems, Internal
e  Compatibility issues with existing systems Internal
Waste e Health-associated risk to the society External Giunipero and
management e Improper disposal of waste can impose Eltantawy (2004)
Risk serious penalty on the organization External ,(’-\gravx)/al etal.
2015
Fashion Being unable to respond to fashion changes is another Internal Monte et al.
Vulnerability | potential issue while introducing a Circular Business (2009)
Model.
Risk of The introduction of a Circular Business Model may External Guiltinan (2009);
Cannibalizati | lead to decreased sales if the new, longer lasting Michaud and
on products reduce sales of the previous products Llerena (2011)

Circular Economy is a concept which is based on the three pillars of sustainability i.e. economic,
environmental and social. CE is a cradle to cradle approach in which the material is re-circulated
in a cycle until its full value is extracted. CE includes forward as well as reverse flow of supply
chain so it involves a broader classification of risks as compared to those identified in case of
sustainable supply chain.

2.1 Economic Risk

Economic stability of any organization comes with the aversion of monetary risks which occur
due to deregulated markets, flawed incentive structures and high investment by the organization
(Jackson, 2009). Supply risk is also considered as one of the major economic risk which may
lead to production breakdown that may cause the organization financially instable (Sachs,
2015).Supply risks is a risk pertaining to the supplier side which includes defaults or failure in
delivering the right quality, quantity, cost and reliability. Risk related to Outsourcing also fall in
the category of economic risk as manufacturers search for reliable third party service provider in
order to insure that investment is done in the right direction (Sodhi et al., 2012).

2.2  Environmental Risk
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Organization need to establish a balance between their supply chain operation and its effect on
environment. Any imbalance may lead to a major effect on the environment which is sometimes
regarded as risk for the environment. Circular practices in the supply chain may lead to the
mitigation of environmental risk. But a prior knowledge is necessary for the proper planning and
development strategy for the mitigation of environmental risk. Limited store of natural resources
(Georgescu-Roegen, 1977) and its uneven geographical distribution also becomes a major
environmental issue for the manufacturing organization as they have to plan the location of plant
establishment for the optimized use of natural resources. Daly and Townsend (1993) argued that
the assimilative capacities of ecosystems over economic growth are day by day diminishing
which is the reason for the promotion of CE activities during production and consumption of
usable products so that the leakage of waste materials and emission into the natural environment
IS minimized.

2.3 Social Risk

Social responsibility towards the employees and all other people which are linked directly or
indirectly to the organization is an important issue for the company to avoid any kind of risk
coming from the society. Social risk may be of various kinds. Excessive working time of the
employees, unfair wages and work-life imbalance is a major social issue that promotes switching
of the employee from one company to other (Blackburn, 2007). Working environment and
ensuring employee’s health and safety standards is also considered as one of the major social
responsibility for the organization (Halldorsson et al., 2009). Employment issues related to mass
immigration, ageing population and population growth is also a major demographic challenge for
the organization to retain its employees. Disorderliness and disruption due to strikes, work
stoppages, street protests and demonstrations can hinder the day to day operations of the
company thereby making it socially instable.

2.4 Technological Risk

CE being a novel business strategy for the manufacturing industry demands the introduction of
new technologies that could provide better efficiency of production and minimize waste at all
levels. So while implementing a new or complex technology there is always risk associated with
its implementation whether the introduction of new technology in the manufacturing system will
fulfill the desired functions (Mittal and Sangwan, 2014). The introduction of new technology in
the existing system is governed by the compatibility of its technological features with the current
process of manufacturing. So a prior analysis is required of the new technological functions for
the proper adoption and to minimize the risk with its implementation.

2.5 Waste Management Risk

In a supply chain having linear flow of material the customer discards the product after its
consumption and it is considered as waste which is having zero value (Stahel, 1982). While in a
circular supply chain the product after its complete utilization is again brought back into the
supply chain of same organization or different through the methods of reuse, repair, recycle,
refurbish or remanufacture. This is done to extract the maximum value from the resources used
during the development of product and also to minimize waste that goes to the landfill. Proper
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treatment of waste is necessary to prevent any kind of health hazard that may occur during the
disposal of waste in the local area. This is a serious issue for the organization and should be
given due consideration because the location of a manufacturing or treatment plant depends upon
the local habitat. Improper disposal of waste can impose serious penalties on the organization
and the government may sometimes cancel the license of the organization if the company is not
following the environment and waste management norms or disturbing the local habitat
(Giunipero and Eltantawy, 2004).

2.6 Risk of Cannibalization

The introduction of a Circular Business Model may lead to decreased sales if the new, longer
lasting products reduce sales of the previous products (Guiltinan, 2009). The products developed
by the company adopting circular practices in their manufacturing system will have a greater life
as compared to those produced and consumed conventionally. So these circular products will
inhibit the introduction of new products in the market thereby decreasing the overall sale of the
company (Michaud and Llerena, 2011). This may directly have an effect on turnover of the
company. Company should optimize the production of conventional as well as the new products
so that the company remains financially stable and very few inventory is piled up.

Environmental Risk

Circular Supply
Chain Risk

Forward supply Reverse supply

chain risk chain risk

Risk of
cannibalization

Waste
Management Risk

Demand
Risk

Process Fashion

Risk vulnerability
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Fig. 1: Risk classification in Circular Supply Chain
3. Discussion and Conclusion

Risk identification is the first step in a risk management process. Circular Economy being a
novel strategy so the identification of risk occurrence while implementing this concept is at the
nascent stage and not as much of work has been done in this area. The coining of the term CE
was done in the year 1994 but still its implementation is lagging in the developing countries. CE
concept is evolving with time and most of the developed countries have adopted principles based
on CE concept in their manufacturing unit. But in developing countries like India, research is
still in progress on how to implement this strategy at all levels : micro, macro and meso level.
For this purpose prior identification of risk related to the implementation of CE concept is
necessary so as to have an idea of the severity of risk that could affect the performance of
circular supply chain.

In the past various researchers have identified risk related to the sustainability and green supply
chain management concept but the area of Circular economy is still unexplored. An effort has
been made to comprehensively explore various kind of CE related risk pertaining to the
manufacturing sector in Indian sub-continent. The concept of sustainability and green supply
chain management are strategies that enhance the efficiency of production and consumption.
Both these concepts are applied in the forward logistics or forward supply chain. So risk
pertaining to these concepts can only occur when there is a forward flow of material. But when
the product flows in the reverse direction from the customer to the manufacturer in that case the
category or nature of risk is totally different from those prevailing in the forward chain. So this
study comprehensively explores risks that occur in forward as well as reverse supply chain. This
will not only assist the manufacturing organizations located in Indian subcontinent to effectively
manage and mitigate the risk but will also increase effectiveness of Circular Economy
implementation.
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Abstract-

Farmers grow fruits and vegetables which have a high potential for value addition. Apart from
production, marketing, processing and distribution of agri-commodities are suffering from
various management issues in the overall agri-supply chain. With increasing agri-wastes, risks
and challenges in the production and management processes of agriculture production, there
has always been a felt dire need to shift action-oriented policy focus from agri-supply chain to
agri value chain. Agri -Value chain has the potential to become an effective tool for poverty
reduction by increasing rural occupational choices and farm and non-farm employment avenues.
In the recent year Agri Value chains have gained an increasing attention from academia, policy
makers and practitioners. The aim of the study is to build Agri-Value Chain theory using Total
Interpretive Structure Modeling (TISM) and then to further empirically validate the framework.
To achieve the study objective, in addition to an extensive literature review, primary data has
been collected from 100 farmers of the Indian federal State of Maharashtra to derive the drivers
of agri-value chain. The study is an action research based on multi method research design. The
study concludes that development and successful field implementation of such a model for
sustainable Agri-Value chain can be proved as a powerful tool for poverty reduction and food

and nutrition security in the coming years.

Keywords: Sustainable, Agri Value Chain, Total Interpretive Structure Modeling, Drivers,
Causal Effect
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1. Introduction

Economic Policies of developing and underdeveloped countries have always focused on
systemic value-addition of farm products with a view to ensure creation of jobs along with
increase in the net income of the farmer households. Diversification of crops coupled by value
addition throughout their supply chain has the required potential to make the agriculture
remunerative and a popular profitable business proposition (Kumari et al., 2017a).

Farmers grow fruits and vegetables which have a high potential for value addition. Apart from
production, marketing, processing and distribution of agri-commodities are suffering from
various management issues in the overall agri-supply chain. With increasing agri-wastes, risks
and challenges in the production and management processes of agriculture production, there has
always been a felt need to shift action-oriented policy focus from agri-supply chain to agri value
chain (Kumari et al., 2017b). Agri -Value chain has the potential to become an effective tool for
poverty reduction by increasing rural occupational choices and farm and non-farm employment
and business avenues. In the recent year Agri Value chains have gained an increasing attention
from academia, policy makers and practitioners. Agri Value Chain has been found to be one of
the sustainable models for increasing the farmers’ income and reduction of agri-waste (Kumari et
al., 2016). It not only adds value to the agriculture product but also adds to the economic, social
and environment dimensions of overall development. Today, when Indian government strives
towards achieving its goal of doubling the farmers’ income by 2022, establishment of sustainable
agri-value chains becomes the core element of the agri-policy of the present government.

Agri Value Chain is a multidisciplinary approach which helps in understanding the emerging
trends of agriculture system. At present the agri value chain results in quality and flexibility of
the supply chain performance. In the era of competitive advantage where new and acceptable
product development are the emerging challenges for the sustainability of agri-business,
producer companies of agri-products are striving towards adding value to the agri-commodities
specially, fruits and vegetables as these are the most perishable commodities. The country
witnesses a huge amount of wastes in the management of fruit and vegetable segments of agri-
commodities adding to environment pollution. The present need of today’s era is to urgently
understand the importance of the agri value chain. The stakeholders involved in agriculture
marketing are well aware of the fact that the farmers sell their produce at a very cheap rate and in

many occasions most of these perishable commodities do not find a market due to over supply.
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This results into registering colossal wastage of the agri-produce due to the absence of a systemic
agri value chain in and around the rural areas of the country. The importance of the agri value
chain in the sustainable management of agri-resources in India cannot be over-emphasised. Thus,
it has become a necessity now to study the driver (s) of the emergence of an appropriate agri
value chain. The present study, after resorting to an extensive literature review, finds gaps in the
available research. This prompted the authors to study the driver (s) of agri value chain and to
relate it to the underpinning theories. The study makes an attempt to answer a research question -
what are the drivers of Agri Value Chain? Accordingly, the study aims to (a) build an Agri-
Value Chain Management theory using Total Interpretive Structure Modelling (TISM) and (b)
empirically validate the framework.

To achieve the study objective, in addition to an extensive literature review, primary data has
been collected from 100 farmers of the Indian State of Maharashtra to derive the drivers of
sustainable agri-value chain. The fruits and vegetables sector has been studied for the same. The
study is an action based research. Multi Method Research Design has been used to derive and
empirically validate the drivers. After the identification of drivers, Total Interpretive Structural
Modeling (TISM) approach is used to depict different levels and distribution of such drivers.
Furthermore, the theoretical model has been empirically validated using the survey data.

ii. The next section discusses the concepts of agri value chain, sustainability, and the drivers of
agri value chain. Eleven drivers have been derived from literature review and expert opinion.

iii. The third section outlines the research methods used in the study. It follows the process of
development of conceptual framework and analysis using TISM and empirical validation.

iv. The fourth section presents the discussion based on results and further outlines the study
contributions to the theory and practice.

v. The study ends with conclusion and further research directions.

2. Literature Review

This section discusses the researches in agri value chain and their linkage with the underpinning
theories. The study results in deriving drivers of agri value chain from seminal works. Recent
research papers and seminal articles have been extensively reviewed to study the agri value

chain.

65



2.1 UnderPinning Theory

Agri Value Chain is supported by theories proposed in the seminal articles. Altenberg, 2006 has
identified the role of relationship based theory in agri value chain. It is essential to link multi
theory to develop a theoretical framework for agri value chain. Agency Theory and Resource
based Theory are key to Agri Value Chain. Fischer et al., 2008 reported in their study that Agri
Value Chain needs high trust from customer and buyer side, high commitment towards buyer/
supplier, high satisfaction and positive collaboration. The relationship based theory has an
important role in Agri Value Chain. Agents too need to build up a strong relationship in a chain
(Lockie and Kitto, 2000).

2.1.1 Relationship Based Theory

Relationship Based Theory comprises of trust and commitment of the stakeholders towards their
work (Morgan and Hunt, 1999). In Agri Value Chain, it is very essential to build up the trust
among the farmers for suppliers so that the farmers can sell the agriculture commodity to
supplier. The supplier then may process it to undergo the process of value addition. During this
process it is essential for the supplier to give commitment for quality work. At the end, for
distribution of the final value added product it is essential to build up the trust of the customers to
sustain the marketing.

2.1.2 Agency Theory

Agency Theory comprises of agents and principle. This includes situations where there is a
conflict between the interest of principle and agent and sufficient outcome uncertainty
(Eisenhardt, 1989). In Agri value chain, there is a conflict in the interest of agents and principle.
There should be a common interest between the farmers and stakeholders from industry so that
agri value chain can sustain providing support to all.

2.1.3 Resource Based Theory

It is essential for agri value chain to have tangible and intangible resources. Tangible resources
comprises of Physical capital, human capital and Organizational Capital. Intangible Resources
comprises of technical skills, managerial skills and organizational learning (Grant, 1991). The
Resource Based Theory (RBV) is a managerial framework which sees resources as key to
superior firm performance. It helps the firms to look inside the company to find the strategic
resources for competitive advantage (Barney and Clark, 2007). For any organization to exploit

external opportunities is much more feasible to do so by using existing resources (Barney, 1996).
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As per the name, it is clear that RBV gives major role to resources for achieving the
organizational performance growth. The RBV is an interdisciplinary approach developed within
the disciplines of ethics, law, management, economics, marketing, general business etc. A key
insight arising from the resource based view is that all resources are not of equal importance and
do not possess the potential to become a source of sustainable competitive advantage. In the
resource based view, management strategists select the strategy that best exploits the internal
resources relative to external opportunity.

2.2 Agri Value Chain

Agri Value Chain is different from other supply chains because agriculture products are
perishable and bulky in nature, the nature ofthe agriculture product is composed of risk and
uncertainty and agri value chain has societal and customer attitude issues like food safety
(Aryaman et al., 2006). Agri Value Chain faces different risks viz. low to very low self-lives of
agriculture products, seasonality and availability of products, insufficient storage and processing
capacities, inadequate transportation facility etc. Further, value addition to agriculture products
are influenced by several factors like taste, colour, appearance, size, image, ready to eat and
quality of the produce etc.

2.3 Drivers of Agri Value Chain

After an extensive literature review and expert opinion, eleven drivers have been identified for
Agri Value Chain. These are summarized in table 2 and have been explained under different sub
sections.

2.3.1 Technology Adoption

As mentioned earlier, Agri Value chain is a process which involves several practices like
processing, packaging, storage, transportation and transformation. Every step in an agri value
chain is dependent upon new techniques and practices. In other words, it can be said that the
Agri Value Chain is dependent upon technologies for a high quality and value of the food
products (Modern Technology Of Food Processing & Agro Based Industries, 2016).
Technologies play a key role in the transformation of agricultural raw materials and this has led
to several innovations in technology (Opara, 2004). In recent years, adoption of technologies has
been known as a source for increasing income and supporting agri value chain (Pick et al. 2014).
The emphasis on technology has encouraged public private partnership (Palmer et al., 2011). In

the recent past, technologies and their implication have made a significant improvement in agro
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based sector. These changes in the technologies have resulted the development of agro based
sector into an efficient one (Schultz, 1964). Installation of several machineries and equipments
makes important aspects of technology adoption (Kumari, 2017). New technologies lead to an
efficient and new pattern of flow of resources and energy in an industry and thereby making it
sustainable ( Giurco et al, 2011). There are three alternative means for the technology adoption
in agriculture namely transfers of technology, participatory action research and lastly industry
led technologies (Lev & Acker, 1994). Technology transfer is an active process of technology
adoption by developing nations for creating sustainable agribusiness (Sankat et al., 2007). The
transfer of technology comprises of the technologies used by the farmers and researchers. These
technologies are developed by the researchers and adopted by the farmers. Such adoption of
technology leads to a sustainable and high productive agriculture. Local average treatment effect
is a technology used to estimate the impact of improved rice varieties on agriculture productivity.
This is highly beneficial for the farmers (Nguezet et al, 2012). There are several high quality
pure seeds like breeder seeds produced by the plant breeders which help in making good quality
certified seeds (Chambers, 1992). These varieities of seeds generated through improved
technology are much beneficial for the farmers in increasing the yield (Sneha and Patil, 2016).
Improved seeds and fertilisers are distributed to the famers at subsidized rate in order to
encourage technology adoption, food security and poverty reduction (Laajraj, 2012). Industry led
technology development is a form of technology adoption comprises of technical knowledge and
services and driven by people with resources.

Anderson and Tushman (1990) have proposed a model for the cyclical flow of technology and
explored that technologies are divided into four phases as shown in Table 1.

Table 1: Phases of Technology

Phases Characteristics
Technology Discontinuity It is represented as repackaging set of existing
technology
Era of fermentation During this stage the companies compete for the

quality of the product in terms of technology use and
decide the optimal technology to be used.

Domain design The design of a product is signified by the
technology used. The value of the product accepted
is identified by the amount of products consumed. A
dominant design depends either on the existing
technology or on the innovative technology.

Period of incremental change | This refers to the changes in technology applied in
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the industry. The final design becomes the standard
for an industry. The optimum technology is obtained
from both the economies of scale and experience
from production stage to the marketing stage.
Source: Anderson and Tushman (1990)

Technologies are classified as primary technology and secondary technology. The primary
technology implies to the equipments, tools and techniques and secondary technology implies to
the information related to the technology, database management system and design. Appropriate
agri-technologies, thus, will play a crucial role in the transformation of agricultural raw materials

into final product.

2.3.2 Diversified Business

Diversification in agriculture business leads to promotion of agri value chain (Roebeling et al.,
2006). Farmers can implement business diversification strategies through the adoption of varied
farm practices and establishment of agri-business units — poultry and other bird rearing, animal
husbandry, agro tourism, waste utilization plants etc. Business diversification not only results in
the value addition of the agriculture commodities but also results in economic, environment and
social sustainability. Diversification of processing plants ensures provision of potential benefits
to the stakeholders.

2.3.3 Capacity Building

Capacity building is the process of obtaining, improving, and retaining the skills, knowledge,
tools, equipments and other resources by individuals as well as organizations (Eade, 1997; Potter
and Brough, 2004). Capacity Building is vital for Agri Value Chain as it is essential to upgrade
the required skill set for adoption of value addition interventions in rural areas. Special emphasis
is to be given to inventory and transportation management to actualize the real benefits of value
addition.

2.3.4 Training

Training is an important driver for agri value chain (Arshad et al., 2006). Proper training should
be given to the farmers and stakeholders to reduce the post harvest losses of fruits and
vegetables. The losses can also be reutilized to add value to the waste and generate income.
There are several ways to reduce losses of agriculture commodities and training is an important

driver which can result in sustainable agri value chain.
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2.3.5 Top Management Commitment

Top Management has a significant positive impact on information sharing (Li and Leen, 2006).
Top Management helps in providing vision, guidance and support to the stakeholders to sustain
the growth of an organization. In Agri Value Chain, information sharing is a core element for
product development, processing and supply. Top management Commitment drives the
sustainability of Agri Value Chain. Top Management initiatives, roles and responsibility help in
sustaining agri value chain (Giunipero et al., 2012). Best practices fuelled by top management
commitment in supply chain leads to sustainable supply chain (Pagell and Wu, 2009).

2.3.6 Infrastructure, Connectivity and Network

Smart Agri Food logistic aims at enabling new types of network with flexible approach (Verdow
etal., 2013). Networks and Connectivity play an important role in agri value chain

(Klerkx and Leeuwis, 2008). Social network in vertical and horizontal processes results in
effective supply chain management. Resources and infrastructure are the constraints for agri
value chain and should be further worked upon (Trienekens, 2011).

2.3.7 Awareness and Knowledge

Awareness about the different use and value addition of agriculture product results in agri value
chain (Kumari and Patil, 2019; Kumari et al., 2018).

2.3.8 Waste Management Process

Waste generation has become a necessity for production (Dietzenbacher, 2009). Therefore it is
essential to reuse and recycle these wastes in the form of byproduct to gain material efficiency
(Nathani, 2009). These waste if not reused can act as the most important player in
unsustainability of the developing nation. A large number of policy in European Union addresses
the challenges in production of huge amount of wastes and emissions from the production
process acting as obstacle of sustainable development (Giljum et al., 2009). Therefore there is an
acute need for the developing nations to focus on the increasing wastes produced from Industries
and their detrimental impact towards environment and society. Considering the relevance of the
element, waste management is one of the key factors influencing agri value chain.

2.3.9 Customer Focus

Agri Value Chain should be customer driven. Marketing and sales of Agri value products
depends upon the customer demand. In order to avoid wastage it is essential for the agri value

chain to be customer focused. Agri Value Chain results in the improvement of customer focus
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and, therefore, it is a crucial element for the success of Agri Value Chain (Zokei and Simons,
2006). Capabilities of all supply chain participants result in the enhancement of customer value
(Zokei and Hines, 2007). Considering the inherent complexity, any Value Chain Analysis always
demands a greater understanding of customers (Howieson et al., 2016).

2.3.10 Supplier Relation Management

In Agri Value Chain it is very essential to build up the trust among the farmers for suppliers so
that the farmers can sell the agriculture commodity to the supplier with ease. The supplier then
may process it to undergo the process of value addition. During this process it is essential for the
supplier to give commitment for quality work thereby building up the interpersonal trust.

2.3.11 Competitive Advantage

Competitive Advantage is driven by new product development, market and sales. Competitive
Advantage drives Agri Value Chain. Management has the power to drive sustainability in
supply chain (Henriques and Sadorsky, 1999). It is identified as one of the mimetic pressure
allowing the best sustainable practice in agri value chain (Liang et al. 2007; Dubey,
Gunasekaran, and Singh, 2015). Competitive Advantage is an important driver for Agri Value
Chain (Ferguson and Toktay 2009).

Table 2: Drivers of Agri Value Chain

S.N Driver Reference
1 Awareness and Knowledge Kumari and Patil, 2019; Kumari et al., 2018
2 Connectivity/ Network Verdow et al., 2013;

Klerkx and Leeuwis, 2008; Trienekens, 2011
3 Technology Opara, 2004; Pick et al. 2014; Palmer et al.,

2011; Schultz, 1964; Giurco et al, 2011; Lev
& Acker, 1994; Sankat et al., 2007; Nguezet
et al, 2012; Chambers, 1992; Sneha and Patil,
2016; Laajraj, 2012

4 Waste Management Process Dietzenbacher, 2009; Giljum et al., 2009;
Nathani, 2009

5 Customer Focus Zokei and Simons, 2006; Zokei and Hines,
2007; Howieson et al., 2016

6 Supplier Relation Management Zhai et al. 2016; Yan, 2008

7 Business Diversification Roebeling et al., 2006

8 Competitive Advantage Henriques and Sadorsky 1999; Liang et al.

2007; Dubey, Gunasekaran, and Singh
2015 ; Ferguson and Toktay 2009

9 Top Management Commitment Li and Leen, 2006; Giunipero et al., 2012;
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Pagell and Wu, 2009

10 | Training Arshad et al., 2006

11 Capacity Building Eade, 1997; Potter and Brough, 2004

3. Research Methods

A total of eleven Drivers have been identified from the literature review and agriculture experts
(Table 2). Focussed group discussions with farmers have been undertaken to derive the drivers of
agri-value chain. Agriculture experts from different government organizations have been
consulted to examine the drivers. After a systematic review of available literature, experts
opinion and focussed group discussions, the drivers of agri value chain have been identified. The
relationships between the variables were predicted from group experts. Structural self-interaction
matrix (SSIM) was used to collect expert opinion. Expert opinion constituted of 10 senior
members from agriculture organizations. After conducting a qualitative study, the total
interpretive structure model was empirically validated. Primary data has been collected from 100
respondents including managers and farmers of agriculture firms in Maharashtra to empirically
validate the model. The study is an action based research based on multi method research design
3.1 Data Collection

The study targeted experts from agriculture. The ISM structure given by Warfield (1974) and
Malone (1975) was adopted and followed. The steps followed were based on the studies
available on TISM.

The variables have been collected through 