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INTRODUCTION

We are delighted to welcome our friends and colleagues, both old and new to the 26th
International Symposium on Logistics. This year provides a unique opportunity to have
debate s on one of the most salient issues facing humanity, given the urgency of climate

change. We are glad to have a hybrid event this year, which enables u s to meet and
network with colleagues from different parts of the world as in times past. The COVID -19
pandemic and other environmental forces have continued to challenge our strategies in

hosting ISL due to disruptions to international travel.

The organis ing committee debated and agonised over the last 12 -15 months or so on how

to host this yeardés event, especially considering the
After extensive consultations, discussions and deliberations it was decided to hold a h ybrid

event with in -person meetings in the beautiful city of Cork , Ireland and online with

Microsoft teams.

Bearing this in mind, two categories of paper submissions were invited. The first type was
so call ed 06F thhtlis ufta & pages id length along with a one -page structured
abstract. These types of papers were subject to a peer review process. These papers, if

accepted, are included in the part 2 of the Proceedings of the Conference with an ISBN

number. The second category of papers that were invited were | abelled as
Papersbo. These may be considered as d-stage tegepgrchent al |, r
ideas or initial findings. Only the abstract was required for the initial submission, which

underwent the review process. If accepted, t he authors were requested to submit an

expanded (between 4 -6 pages) version of the abstract. These Working Papers were made
available on the ISL ConfTool portal for a limited period so that the registered delegates

could access these during the event. Howe ver, only the abstracts of the working papers
appear in this set of proceedings in part 1. It is expected that the submitted Working Papers

would be significantly changed for any subsequent journal publication . Both types of paper
submissions 1 working papers and full papers T were considered for publication in the
special issue of the International Journal of Logistics Management or Computers and
Industrial Engineering . The duration of thein  -person presentati ons was 20 minutes, whilst
the online presentations were for 10 minutes during the two -day event.

Considering the current context in terms of the environment (climate change), Covid -19
pandemic and disruptions to gl obal svapplchosBlei ms, 6t h
Journey to Sustainable Supply Chains 6 This 26th ISL aims to provide a forum for both
academics and practitioners to discuss the current and future research in the area of

logistics and supply chain management. The papers in this book of proceedings represent
the latest in academic thinking, as well as case examples of successful implementations.

The 26th ISL also presents an opportunity to engage in various discussions and debates

during the course of the event, exploring how our models, concepts and findings are
pushing the frontiers of knowledge in the area of logistics and supply chain. Equally, it is

important to explore how our cumulative know -how in our discipline can be successfully
applied to develop the next generation of experts through our teaching and curriculum
development as well as helping the practitioner community to enhance the competitiveness

of industry.

For us as event organisers, we have been able transfer learnings associated with using
online platforms from last ye ar and combine it with expertise generated over the years in
hosting physical events to deliver an excellent experience for delegates. We are delighted
with the success in terms of number of submissions resulting in 68 paper presentations
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representing auth ors from 28 countries. In addition to this, we were fortunate to have

three excellent keynote speakers namely Prof Christopher Tang, UCLA, USA,; Janice Scully ,
PEPSICO, Ireland and Joerg Buchwald, SIEMENS, Germany. We were also pleased to host

a workshop on  Circular Supply Chain Systems in the food and automobile industries with

our colleagues in Cork University Business School, Ireland and Technische Hoschule
Nuremberg, Germany.

On the whole the event proved to be highly successful considering the variety of activities
ranging from keynotes, paper presentations, workshops, debates etc. These were further

supported by a user -friendly online virtual group discussions and debates between
delegates. All these activities enabled the ISL community to maintain it s tradition as an
informal yet productive and knowledge intensive event T all in all culminating in another
memorable experience and successful event, despite travel restrictions and general
concerns with the pandemic.

As mentioned above, like in previous years, all abstracts and/or full papers were reviewed
by two or more academic experts from the field of Logistics and Supply Chain Management.

This book of proceedings containing the accepted papers, has been organised in 2 parts
according to the followin g categories:

Part I: Abstracts

Sustainability in Logistics and Supply Chains
Supply Chain Analytics

Smart/ Digital Logistics and Suppl
Building Resilience for Supply Ch
Humanitarian Logistics
Transportation and Distribution
Logistics b&lsetworBn® Management

y Chains
ai

I ns

= =4 -4 _a_a_9_9

Part II: Full Papers

T Digital Supply Chain Management
T Resilient Supply Chains
f Humanitarian Logistics

To date ISL has been held in Europe, Africa, Australia and Asia (see full list below), and

the last event was held online. Last but not least we would like to take this opportunity to

express our sincere thanks to all the presenters, delegates, reviewers, Advisory Committee
members, organising team, invited guest speakers, partner journals - International Journal
of Logistics Management (IJLM) and Computers and Industrial Engineering (C AIE) for their
valuable support and contributions. Finally, our special thanks go to Dr Jasper Donelan in
Nottingham University in UCC, Senan Ensko and Zita Philpott in the Executive Education
Development Centre, Dr Christopher McElligott  from the Digital Advisory Centre and Cork
University Business School postgraduate student s Marie Merlo, Chris Moran & Amanda
Sithole for their advice and unwavering support before and during the event making sure

the technology worked to perfection.

Professor Andrew Potter , Professor Kulwant S Pawar, Dr . Seamus abdAesaud | vy
Jimo 1 July 202 2.
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Simulating organizational learning from returns: simulation of closed loop supply
chains in Military Cases
llkka Johannes Ritolal, Harold Krikkel, Marjolein CJ Canielsl, Quan Zhu2
1: Open University Netherlands, Netherlands, The; 2: Zuyd University of Applied Sciences

Purpose of this paper:

Advances in new technologies and in management of complex supply networks have given firms the
opportunity to make their supply chains more flexible, responsive, and efficient. Organizational learning,

improved IT capabilities, and new manufacturing technologies are among the drivers of these supply chain
improvements.  The purpose of this study is to investigate the effectiveness of organizational learning and
emerging technologies in the context of a closed loop supply chain (CLSC) management.

Design/methodology/approach:

We apply simulation methodology to a case of mi litary CLSC involving line replaceable units (LRU). Priority

is put on minimizing downtime in the equipment caused by LRU failures. Additionally, we consider costs and
environmental footprint. We incorporate learning into the simulation in two ways. Firstl y, every instance of
an LRU failure is a learning opportunity. Secondly, every instance of downtime is considered a failure in the

supply chain and thus a learning opportunity.

Findings:

This study presents a set of quantitative assessments on the effect iveness of several learning and
technology -based interventions in a military CLSC. The different interventions are compared in their
effectiveness based on cost savings and their effect on minimizing equipment downtime.

Value:

The value of organizational learning in the context of CLSC has been studied before. This study contributes
to the current research on CLSC value creation by quantifying the concrete implications of specific
interventions in a CLSC using realistic data in a military CLCS.

Research | imitations/implications:

This research studies the effectiveness of specific learning and technology -based interventions in a CLSC,
therefore contributing to the growing literature on CLSC value creation in general, and in CLSC informational

value research more specifically. However, this study focuses on a specific intervention, representing only

few ways in which value can be created in a CLSC.

Practical implications:

By providing managers quantitative results regarding various CLSC interventions, this r esearch can aid
managers in making better decisions regarding which ways to invest in their CLSC improvements. Moreover,

managers can benefit from the introduced simulation approach to simulate various other interventions

important for their specific organ isational needs.
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Reduction of Post - Harvest Losses in agricultural supply chains: A field study in Ghana
Atanu Chaudhuri !, Kiran Fernandes 1, George van Dyck 2, Robert Bell 3, Andrew Bird 4,
Adowarim Lugu - Zuri ®
1: Durham University Business School, United Kingdom; 2: Regional Maritime University, Accra, Ghana;
3: Graydon Lloyd Ltd; 4: Spencer Bird Ltd; 5: Independent

Purpose of this paper: Post-Harvest Loss (PHL) is defined as a loss in edible parts of food products

originally intended for human consumption but not consumed due to alterations in their physical -chemical

or organoleptic characteristics. Reducing post -harvest losses would not only boost agricultural output but
asofisaveodo | and which is particularly important considering
countries (Claes et al., 2021). The purpose of this research are as follows: 1. Identify relevant crops in

Ghana to reduce PHL 2. Analyse the extent of PHL for the specific crops 3. Identify supply chain related

interventions to reduce PHL for the above crops 4. Develop an integrated framework considering people -

process -technology to reduce PHL in Ghana

Methodology : Secondary research was conducted to collec t data on annual yield and PHL in various
vegetables in Ghana. This was followed by interviews with local agricultural entrepreneurs and experts to
identify the relevant crops for the purpose of this research. A detailed process mapping and baseline

assess ment of PHL for the supply chains are currently in progress. Reasons of PHL for the specific crops

will be identified based on the field studies and interviews. Some relevant interventions related to post
harvest storage, packaging and transportation, use of sensors and tracking devices and online
marketplace connecting buyers and sellers have been identified from the literature. An integrated

framework and capabilities needed to reduce PHL for the specific crops will be created with potential
applicability for other crops with similar perishability and supply chain characteristics.

Findings: The secondary analysis followed by expert interviews helped us in identifying tomatoes, onion
and okra as the three vegetables with high potential to reduce PHL. Farme r reported PHL is 27% for
tomatoes (Suggri, et al., 2021). The highest loss is in transportation, accounting for 37.8% and harvesting
accounting for 18.5% of the total PHL for tomatoes. For onions, PHL is estimated to be 27.3% PHL

(Suggri, et al., 2021) an d according to farmers, maximum PHL is during storage, accounting to 79% of
the total loss.  Okra is a particularly relevant crop as it is a native African vegetable and is vital in

Ghanaian diets. The stage  -wise PHL show that the losses are concentrated at the harvesting stage
accounting to 77% of the total loss according to farmer perceptions (Ridolfi et al., 2018). This happens
because fresh okra pods bruise easily, blackening within a few hours. Thus, there is potential to reduce

PHL by focusing on trans  portation and harvesting for tomatoes, storage for onions and on harvesting for
okras.

Value: The paper in its final form is expected to identify specific supply chain interventions which can

reduce PHL for the three studied crops in Ghana and report abo ut their deployments and potential
challenges. Such detailed study of agricultural supply chains particularly in the context of sub -Saharan
Africa is scarce.

Research limitations :The study is |Iimited to 3 crops and i stobased
stakeholders in the studied supply chains.

Practical implications: The study will help players in the food supply chain to adopt the appropriate

practices to reduce PHL in Ghana.
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CIRCULAR SUPPLY CHAIN VALORISATION: EXPLORING TRANSITION CHALLENGES
AND OPPOR TUNITIES IN THE USED CLOTHING SECTOR

Rudrajeet Pal 1!, Erik Sandberg 2
1: University of Boras, Sweden; 2: Linkoping University, Sweden

Purpose of this paper: Amidst growing climate concerns, operationalizing an effective circular supply

chain (CSC) has gained prominence in several sectors, and textiles is one of them (Pal et al., 2019).

Textile circular economy adoption has led to European Union (EU) -wide planning for separate collection of
post - consumer textiles by 2025, and aiming for higher value reco very as per waste hierarchy (EEA 2019).
For enabling such transitions in textiles, of essence is creating systematic knowhow of used clothing CSCs
(Zhuravleva & Aminoff, 2021) , through mapping of not only the status quo of post -consumer textile flows
and e mbedded values therein for different actors involved, but also in exploring how to improve the

valorisation potential. The purpose of this paper is to investigate how used clothing CSCs can be made

more effective to capture higher valorisation potential.

Design/methodology/approach: An embedded case study approach is adopted via semi - structured
interviews with several used clothing CSC actors, such as non - profit charity organizations, municipalities,

for - profit retailers, sorters and recyclers. Each case (sub -unit) is represented by the used clothes CSC

tiers that constitute the value recovery steps of collection, grading, and recycling of post -consumer
textiles. All the used clothing CSCs originate at Swedish collectors, and end at large sorters and recyc lers
at other EU countries, such as Netherlands, Germany and Poland. Sweden serves as an interesting

starting point amidst ongoing development of national circular textile strategy, and emergence of diverse

innovative actors. The semi  -structured interviews uses a thematic guide to understand: current supply

chain and business models, values and perceived challenges and solutions to future transition.

Findings: Preliminary findings reveal a complex net of actors, and flows, in the used clothing CSCs. While
on one hand this is crucial to create multi -dimensional values (economic, environmental, information) in
current CSCs, challenges also arise due to current ways of operation, such as due to decentralized
processes, low volume efficiency and competition bet ween different actors. As the future landscape
unfolds with policy nudges, some of the actors, such as commercial sorters and recyclers are perceived to

be in more favourable position compared to the others, such as non - profit charity organizations.

Value : The study identifies the challenges to value creation and capture stemming out from the current
ways of operating in used clothing CSCs, and identify key solutions to improve opportunities for valorisation.

Research limitations/implications: Future rese arch requires inserting a dynamic capability perspective

as a means to extend knowledge on how to improve current valorisation in used clothing CSCs. Other

geographical contexts within Europe could be explored. Finally, used clothing CSCs span Global North -
South and such glocal perspective in future studies could be enriching.

Practical implications: This study contributes to the used clothing CSC actors by presenting a

systematic approach towards valorisation opportunities and challenges that hinder it.
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Clos ed loop supply chain as a complex system: a different angle to understand the
hurdles in implementation
Harold Krikke
Open University of the Netherlands, Faculty of Management Sciences and Technology
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Purpose of this paper:

Closing the loop has taken various shapes and forms over the last decades. Apart from closed loop supply

chains, approaches were presented called life cycle management, cradle -to-cradle, product stewardship,
total cost of ownership and lately circular economy. Although content wise progress has been made, practical
implementations are lagging behind. Much literature is available on (the dynamics of) vicious cycles (e.qg.

Schenkel et al., 2015) yet we fail to understand precisely what is holding up large scale applications. This

research deals with closed loop supply chains.

Design/methodology/approach:

To complement on earlier research, e.g. using system dynamics models, complexity provides a new angle
to analyse closed loop systems. Complex systems are characterized by distinct properties, such

as nonlinearity , many subparts in a hierarchical structure, cascade failures, adaptation (sometime by
chance, sometime on purpose), and feedback/l earning loops . Closed loops are typically non -linear (namely
circular), add processes, actors and relationships, experience higher level of uncertainty, are subject to

gaming, have many regulations and multiple triple P objectives.

Findings:

By describing typical CLSC characteristics as a complex system we hope to enhance implementation. We
will present a framework based on systematic literature review. Also we present two case studies to validate
the framework and discuss if this is sufficient for publication or whether we need more field research. Cases
were/are to be conducted in medical devices for hospitals, large power transformers (energy sector), railway
infrastructure (public transport) and De fense industry.

Value:

The research aims to further deepen insights on how success factors and constraints interact through a

complexity lens (such as e.g. Geels, 2004). This should give us handles to turn around vicious cycles into

virtuous cycles. The main aim of this paper is to develop a new theoretical framework based on existing
(complexity) theory and cases.

Research limitations/implications (if applicable):
The research is primarily qualitative. Initially we aimed for a mixed method a pproach but the case companies
were not able to provide many numbers or KPIs.

Practical implications (if applicable):

Worl d Economic Forum in Davos recently presented O6Circul a
dropped worldwide from 9,1% in 2019 to 8,6% in 2020 and 2021. In the meantime problems are mounting

up so this needs to be changed urgently.
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Determinants for the uptake of alternatively fuelled HGVs: Towards a maturity
framework
Nikolaos _ Valantasis Kanellos , Xu Zhang
Technological University Dublin, Ireland

Purpose of this paper: Alternatively fuelled vehicles (AFVs) have received increasing attention from policy
makers and industry practitioners because they are perceived as a silver bul let for decarbonising freight
transport (Mohammed et al., 2020; ITF 2021). However, the uptake rate of AFVs by heavy goods vehicle

(HGV) freight operators in Europe remains low. With 97.8% of all trucks in the EU running on diesel, only

0.04% of trucks are zero -emission vehicles (ACEA, 2021). Price, technology maturity, infrastructure, and
government policy support are factors examined by freight transport operators who consider the switch to

AFVs as a low -carbon option (Mohammed et al., 2020). Research stu dies have identified enablers and
barriers for adopting AFVs. Practical guidance and tool s f¢
perspectives are still limited. This research study explores what factors influence the adoption of AFVs and

proposes a framework to assess the maturity level of HGV freight transport operators for the uptake of

AFVs.

Design/methodology/approach: Initially, determinants for decision making on adopting AFVs were
identified from academic literature. Secondly, conten t analysis of secondary sources (e.g., media reports

from AFVs freight operators in Europe who already have adopted or are willing to adopt AFVs) was carried

out to examine how these factors can affect decision making. Finally, the proposed framework was t ested
on an HGV operator based in Dublin, Ireland.

Findings: A conceptual maturity assessment framework, which is based on the technology adoption
lifecycle, is proposed to enable HGV freight operators to assess their readiness and feasibility for uptake
AFVs in their fleet. The maturity framework consists of four distinct phases of AFVs uptake, namely: avoid,
aware, accept, adopt, and apply. Relevant aspects and indicators in each phase were also presented.

Value: The determinants for AFVs uptake that w ere identified provide valuable insights for policy makers
to develop interventions with effective measures to facilitate the uptake of cleaner fuels in the road haulage
industry.

Practical implications: Tools like the maturity model help logistics and tr ansport managers to
systematically evaluate the readiness and feasibility of their company to uptake AFVs.

Research limitations/implications: This study considered AFVs as an alternative option in contrast to
conventional fossil fuel vehicles, no specific types of AFVs were considered. Future research could further
explore a specific type of AFVs.

Keywords : Alternatively fuelled vehicles (AFVs), Heavy goods vehicles (HGVs), freight transport, maturity
assessment, decision making, green logistics, Ireland
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Food Recycling Platform in the Food Supply Chain

Shuang Tian __, Lin Wu, Kulwant S. Pawar

Nottingham University Business School, United Kingdom
Purpose
Food waste is generally seen as a significant challenge because of its negative impact on the economy,
environment, and society. Given the fact that one million inhabitants are suffering from hunger and
malnutrition, the edible food waste can be redistributed to new consumers to solve food waste and food
poverty. Driven by the digital revolution, food recovery platforms focus on establishing connections between
suppliers and demanders, promoting food waste recycling while reducing the negative impact of waste
(Michelini et al., 2018). Theoretically, food recycling platforms establish channels between suppliers
demanders to promote the food waste flow. However, in reality, recycling performance is restricted by many
factors, which hinders the redistribution of food waste. Since food recycling platforms have emerged only
recently, related research focuses on p latforms' economic model, dissemination, and classification. There is
still a lack of research on the platform's performance in solving food waste and the factors that practically

and

hinder recycling performance. This research establishes ideal -reality gap mo dels to uncover recycling

performance by focusing on the food redistribution process. Based on the four gap models, this research
explores recycling efficiency and relevant impact indicators at different stages of food waste redistribution
and builds an ev aluation framework for food recycling platforms.

Methodology
This research conducts a mixed method to establish gap models and investigate the influence indicators of

food recycling performance. The ideal -reality gaps are built on the existing literature on E -service quality,

perceived value, food accessibility, and suboptimal food. These gaps summarize the possible inefficiencies
and describe the difference between expected performance and the reality of food redistribution. The data
collection includes questionnaires, semi -structured interviews, and secondary data obtained from OLIO
food recycling mobile application.

Findings

The gap models based on four stages have been completed in this research, and data collection is currently

in prog ress. The expected findings will provide efficiency evaluation and key impact indicators analysis for
food recycling platforms. In addition, based on gaps analysis, a comprehensive evaluation system of the

platform's food recycling performance will be buil t.

Value
This research examines the sustainable performance and crucial indicators of food recycling platforms in the

food supply chain.  This research adds an early empirical insight into the platform -based circular supply chain

models, which contribute to improving the food recycling process. In addition, the result provides a new
perspective for platform  -related research through ideal -reality gap models. Besides, this research

responds to the growing interest in the circular economy by providing empiri cal evidence about the food

circular supply chain.
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AN ANALYTICAL FRAMEWORK FOR SUPPLIER RELATIONSHIPS IN THE CIRCULAR
ECONOMY

Matthias Kalverkamp
Wiesbaden Business School, RheinMain University of Applied Sciences, Germany

Purpose of this paper: The circular economy paradigm changes business models and hence supply chains.

To close resource and material loops, new buyer -supplier relations emerge (e .g., buyers can become
suppliers). The procurement of used products is often identified as the bottleneck of the supply chain,

because companies struggle with managing supplier relationships and the implementation of a
comprehensive procurement marketing p rocess. A lack of suitable supplier relationship management tools

and underlying procurement marketing concepts on the one hand and lacking operational knowledge on the

other hand, may explain this challenge. Eliminating this bottleneck can improve the pro ductivity and
competitiveness of businesses and stimulate the economic potentials of circular business models.

Design/methodology/approach: The study develops and tests an analytical framework to assess
supplier relationships in circular supply chains. Th e framework builds upon new institutional economics.
Case studies from the automotive domain are used to test the framework. Eventually, the framework is

aimed to support supplier relationship strategies and respective process development for supply chains

the circular economy.

Findings:  The study supports the notion that the procurement of used products remains one of the main
bottlenecks for increased circularity in the automotive value chain. Although actors and their specific role
differ significan tly, most challenges arise from uncertainty regarding transactions and planning. Specificity
can be of relevance as well. To overcome challenges, supply chain actors need to understand their specific
position and role in the supply chain and towards (poten tial) suppliers.

Value: The paper adds to the body of knowledge on supplier relationships in the automotive circular
economy. The framework can help to identify relationship management strategies and tools, specific to SC
role and position, to overcome b ottlenecks for circularity. In addition, the approach may help to identify
potential new collaborators for procurement in circular supply chains.

Research limitations/implications: The derived findings are limited and need to be tested with further
cases and in business practice to improve structure, applicability, and practicability of the framework.
Findings indicate that the potential of strategic supplier relationship management may be underrated.

Practical implications: A further reduction of information and transaction costs is crucial to establish
lasting supply chains in the circular economy. At this stage, the findings highlight the value of strategic
supplier relationship management for successful circular economy business models.
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On challenges of industrial green transition T AHP approach on the supply chain value
creation

Jyri Vilkko , Oskari Lahdeaho
Kouvola Unit, Lappeenranta University of Technology, Finland

Purpose of this paper: Sustainability and green transition are changing the way service and manufacturing
businesses and supply chains operate. The global change of technological innovations and obsoletion of old
technologies is crucially impacting the value production of organisations. Especially in the fields that are

considered more tradit ional and rigid by nature (e.g. some parts in logistics, machining, energy) have
experienced great difficulties in defining the overall change and its consequences to their supply network.

The changes of green transition include emission restrictions and r enewable energy sources have
experienced increasing pressure in the pace in which those are implemented due to the turbulence in the

operational environment. This paper illustrates the challenges in value creation caused by the green

transition in an indus  trial supply chains.

Design/methodology/approach: This study aims to explore the challenges in value creation an industrial

supply chains facing green transition, namely emission restrictions and changing to renewable energy

sources, using both supply ch ain sustainability and value network theories. The empirical part of the
research is based on qualitative research design with cross industry expert group utilised as main
informants. The explorative research approach includes three step data collection an d analysis steps,
including identification of the most relevant challenges in the green transition, Analytic Hierarchy Process

as prioritization of the results as well as closer descriptive analysis of the meaning of those changes to the

businesses. The ex pert group included 12 persons from different industries representing different roles in

their supply chain. Numerous sources found from the literature are used to gain a holistic understanding of

the attributes and impact of emission restrictions and rene wable energy adoption to the value creation.

Findings: This study provides an important, yet sparsely addressed viewpoint to the supply chain
management literature by illustrating the challenges related to implementing green transition related
changes in the supply chain. The findings of the paper suggest that there is a lot of uncertainty in how
different people view the changes. As the most important factors energy efficient products, increasing pace

of product development cycles as well as alternative manufacturing methods were identified. While
sustainability is viewed overall as a positive change, the challenges it causes to the manufacturing and
service industries are substantial.

Value: This paper contributes to both supply chain sustainability man agement and value management
literature with insights into how networked manufacturing industries are facing the challenge in the green

transition, more precisely emission restrictions and renewable energy solutions. Analysing the most relevant

factors wit h a systematic and explorative research process seemed to work well in building a holistic picture

about the relevancy of different attributes in the industrial supply chain.

Research implications: The study helps to understand the nature and dynamics of value in the supply
chain and how green transition impacts machining industry. The presented view offers insights for
implementing the changes for emission restrictions and renewable energy in the supply chain.
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Managing Supply Chain disturbances: insights from the perishable food sector
following the Covid Pandemic
Christos Braziotis !, Helen Rogers 2, HaihanLi !
1: Nottingham University Business School
2.Technis che Hoschule Nuremberg

Purpose of this paper: Supply Chain (SC) disturbances, namely risks and uncertainties, have been a long -
standing topical issue for research (e.g . Juttner et al ., 2003); recent events such as the Covid pandemic,

Brexit, and the war in Ukraine have further reignited interest due to the major breakdowns and product

shortages. One of the industries majorly affected by such disturbances is the food SC, and more importantly
the one for perishable food. With the projected increase in the human population globally, there is much

research suggesting we may be faced with some major food Supply Chain sourcing and distribution

challenges by 2050 (e.g. Van Dijk et al., 2021). The purpose of our study was to explore and review the
disturbances that have impacted the perishable food SC during the Covid pandemic of 2020 -2022. We aim
to better understand these disturbances, and their impact on key stakeholders inclu ding wholesalers,

retailers and caterers in the perishable food SC, and investigate their responses in managing those risks
and uncertainties to mitigate their impacts. Perishable food was selected as the unit of analysis owing to its
particularly short sh  elf life, quick turnaround and in some cases complex, cross border SCs (e.g. Gokam and
Kuthambalayan, 2019).

Design/methodology/approach: Our study was qualitative in nature, and considered both secondary
data (reports, news, academic and practitioner articles) as well as primary data (interviews with key food
SC stakeholders). The in  -depth semi -structured interviews were conducted in compan ies in the fresh food

industries in both the UK and China.

Findings:  Our study proposes a conceptual framework relevant to the perishable food SC in times of a

major breakdown, namely the Covid pandemic of 2020 -2022. The framework identifies the operation al
nature of the disturbances and the methods employed by companies along the SC, as well as policy makers

to manage them and be better prepared for any such future events.

Value: The study aims to contribute to the SC risk management and resilience lite rature by providing new
insights to the disturbances that the perishable food SC faces and the impacts of major international
disturbances and breakdowns, such as pandemics.
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Simulating food supply chain operations to drive sustainable consumers choices
Riccardo Accorsi , Emilio Ferrari, Beatrice Guidani , Riccardo Manzini, Michele Ronzoni
1Alma Mater Studiorum 1 University of Bologna
Department of Industrial Engineering
Viale Risorgimento, 2, 40136, Bologna, Italy
E-mail corresponding author ~ *: riccardo.accorsi2@unibo.it

Purpose of this paper:

Whilst the environmental sustainability of agriculture, food industry, and food supply chains should be a
leading principle of innovation, it is not obvious which actors among policymakers, growers, practitioners
are responsible for  that, and how to lead such transition. In this paper, the role of consumers in pulling the
change of food supply chains processes and operations toward more sustainable, less polluting, and energy
effective systems is explored.

Design/methodology/approac h:
In this paper, a simulation supply chain digital twin aids the quantitative assessment of food operations
impacts and externalities with the aim to label food products with such impacts, thereby driving more aware

decisions by consumers. The digital tw in platform consists of an Objected -Oriented (OO) programming
language interface with an embedded GIS for network and transportation evaluation and a SQL database to
collect parameters from the simulated supply chain environment. Agricultural, production, packaging,

storage and distribution stages are modelled in this platform.

Findings:
It emerges that local and less -processed food items have a lower environmental impact, but also the crop
yield and the storage stage contribute to the footprint of produc ts. The geographic distribution of the supply

chain, likewise the presence of intermediate storage facilities, should be visible to the consumers through
the proper quantification of the related impacts.

Value:

The proposed system builds upon the popular eco indicators that provide a rough idea of the impact behind

the production and distribution of food items. Digital twin platforms support the punctual quantification of

such impacts, lot by lot, with the purpose to increase the visibility and the awaren ess of the supply chain
complexity and weaknesses, conveying more sustainable choices by the consumer.

Practical implications:
The proposed digital twin could support eco -labelling of food items to be used by retailers to educate

consumers to more sustai  nable food habits.

Keywords : Supply Chain Digital twin, Food supply chain, Operations control, Impact assessment, Food labels
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THE ROLE OF POWER IN SUPPLY CHAIN MANAGEMENT: A SYSTEMATIC LITERATURE
REVIEW
Xingru Li, Min Zhang
Qu e e nJdigersity Belfast, United Kingdom

Purpose of this paper:

Power is one of the most long -standing and salient research topics continuously within supply chain
management (SCM). This study aims to explore the role of power in SCM by facilitating the synthes is of
fragments from a range of literature. We address two research questions. First, what are the impacts of

power in SCM? Second, how does power affect the performance outcomes?

Design/methodology/approach:

We conduct a systematic literature review us ing the Web of Science database. After data cleaning, we have
selected 88 articles between 1991 and 2020. We employ network analysis and content analysis to analyze

the literature. VOSviewer visualization tool is used to conduct the network analysis. We al so usethe context -
intervention -mechanism -outcomes (CIMO) logic in the content analysis to synthesize the studies and

develop a framework for future research.

Findings:

We have created a co-occurrence network map based on the keywords in the power liter ature. The results
show that research trends shift from focusing on the impacts of power on supply chain relationships and

integration to how power affects sustainability and innovation. Based on the CIMO, we find that power has

been explored in the contex  t of dependence, uncertainty and partner history/characters in accordance with
relational, business environments and features of partners. We also find that the use of power influences
performance outcomes in terms of supply chain relationships (SCRs), sup ply chain performance (SCP) and
supply chain capabilities (SCCs). The study further identifies the mechanisms through which power/interplay

interventions affect the SCRs, SCP and SCCs. Based on the findings using the CIMO logic, we develop a
contingent fra mework to synthesize the role of power in SCM which provides insights on how to apply
appropriate power interventions to invoke the generative mechanisms to achieve expected outcomes in
specific contexts.

Value:

This study contributes to the literature in three ways. First, it provides empirical evidence on the evolution

of research of power in SCM. Second, the findings provide insight into the role of power in SCM by clarifying

the performance outcomes of power. Third, the study also sheds light on the mechanisms through which
companies can use power to influence SCM. Moreover, we develop a framework and identify future research
directions on the role of power in SCM.
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Integrating supply chain aspects into factory planning T a simulation approach
Tobias Wild 1, Stefan Galka !, Mona Wappler 2, Xing Lu 2
1: OTH Regensburg, Germany; 2: HS Rhein -Waal, Germany

Purpose of this paper: One major goal of greenfield factory planning is to decide on space requirements

in the plant [1, p. 93]. In this phase, detailed information on the supply chain network (e. g. which

suppliers deliver which parts) is often not available. Nevertheless, typical decisions in supply chain
management, like the definition of replenishment processes and quantities, or make -or-buy decisions
have an impact on space requirements in the factory and should therefore be considered in the design

phase [2, p. 403], [3, p. 206 ]. For example, depending on the depth of manufacturing, production steps

must be integrated into the factory. Otherwise alternatively warehouse capacity of parts that are sourced

externally have to be considered in the planning process. Due to the complex interrelationships between
supply chain and production design as well as the dynamic changes in the framework conditions, this

research article propose a model to integrate both aspects in close coordination. The impact of supply

chain aspects on factory  space requirements by applying simulation studies are evaluated.

Design/methodology/approach: A simplified final production process of a water electrolysis stack is

used to analyze the impact of changes in the supply chain on space consumption in factory. In this
process, four subprocesses, cutting steel pipes, welding, assembly of a rack as well as stacking of cells,

are needed. Four different scenarios, which essentially differ in their depth of production, are defined to

simulate buffers, delivery capab ility and the above -mentioned working steps. In addition to these various
scenarios, stochastic disruptive influences, such as machine failures, are included in the model. Besides,

changes in demand and variability in suppliers' performance in terms of del ivery time and quality are also
integrated into the simulation study.

Findings: The inventory level and the associated area for goods vary depending on the selected

manufacturing and supply chain scenario and parameters. Exemplary questions which can be a nswered
are: how does the space requirements change when the depth of manufacturing is increased or

decreased? How does the variability in suppliers' performance and production processes impact the

delivery performance and lead time of the final products?

Value: The working paper presents the description of a case study and the simulation model, including
the selected stochastic disruptive influences as well as initial results. Furthermore, it addresses the lack of
literature study integration material flow simulation in greenfield factory planning [4] and tools dealing
with uncertain data in this context [5].

Research limitations/implications . In this initial model the focus lies on the evaluation of space
requirements. Ther e fthleendntegraten ;to the rhodel. kn futbire work, a cost analysis
should be integrated into the approach.

Practical implications : The simulation approach can support factory planners in decision making at an
early stage of factory planning by enabling the analysis of the interrelationships between supply chain and
the production processes in combination with stochastic influences.

References:
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The influence of produ ction priority policies on the operational performance of closed -
loop supply chain
Shupeng Huang ', Andrew Potter 2 Daniel Eyers 2, QinyunLi 2
1: College of Management Science, Chengdu University of Technology, People's Republic of China; 2:
Cardiff Business School, Cardiff University, UK

Purpose of this paper: The urgent need for sustainability drives more and more companies to adopt

closed -loop supply chain (CLSC) management practices. With CLSC, the returned products are reprocessed

after consumpt ion, with those products that are remanufactured going on to be sold as substitutes for new

products, which not only increases the value of the product in its whole life cycle, but also reduces overall

pollution and carbon emission. However, although CLSC is often beneficial to both companies and society,

how CLSC can be effectively operated under capacity constraints is not clear. Currently, due to the various

causes, such as disasters or pandemic, it is highly likely for CLSC to lose some, if not all, of its capacity in
producing new or remanufactured products. Therefore, it is imperative to study how CLSC can achieve high
performance under limited capacity.

Design/methodology/approach: In this paper we assume CLSC works under a limited capacity in

produc ing new and remanufactured products, and the capacity can be shared within these two operations.

To explore how CLSC can obtain high performance under capacity limitation, we compared two production

policies, namely manufacturing priority policy and remanu facturing priority policy. The first policy results

that the CLSC will always apply its limited capacity to prioritise manufacturing new products, whilst the

latter means the CLSC will use the capacity to remanufacture customer returns first. Using the bul Iwhip
effect as a performance measure of CLSC, we developed a system dynamics simulation to investigate which

policy will lead to lower bullwhip of CLSC.

Findings:  We show that in most cases CLSC should prioritise remanufacturing as it will lead to a lower
bullwhip effect, although it may result in slightly higher bullwhip in remanufacturing operations if demand
standard deviation is relatively low.

Value: This stu dy extends research on the CLSC bullwhip by considering capacity sharing. To the best of

our knowledge, there are only three papers that have previously examined the CLSC bullwhip under the
capacity constraints, and none of them consider the case that manu facturing and remanufacturing can share
capacity. Therefore, our study enriches the existing literature and provides new mathematical models for

future studies.

Research limitations/implications (if applicable): In this study we assumed that the capacity
consumed in one unit of new product is the same as in one unit of remanufactured product, which is not

always the case in the reality. Therefore, future research can relax this assumption and explore the influence

of capacity on bullwhip of CLSC.

Practical implications (if applicable): The study can inform the practitioners that to achieve a high CLSC
performance, it can be necessary to redesign the production process to prioritise the remanufacturing.
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Supply Chain Integration Failure and Attenti onal Responses: An Exploratory Study
ALEX BOATENG !, DOMINIC ESSUMAN 2, LISTOWEL OWUSU APPIAH 3
1: KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY, Ghana; 2: KWAME NKRUMAH
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TECHNOLOGY, Ghana

Purpose of this paper: Supply chain integration (SCI) " .i's easier
and Fawcett, 2015, p. 304). Despite this, and the recognition that some firms are unable to realize the

performance aspirations associated with SCI investment (i.e., SCl failure) (Wiengarten et al., 2019; Fawcett

et al., 2015), knowledge is lacking on the organizational responses activated following SCI failure. This

research explores how firms respond to SCI failure and its associated economic and relational costs.

Design/Methodology/Approach : Given the underdeveloped literature on SCI failure and its o utcomes, a
theoretically -driven exploratory study is considered in this research. Specifically, we integrate attention -

based view of the firm (ABV) and conservation of resources theory, and ABV and problemistic search theory,

to identify SCI effort and lea rning from SCI failure, respectively, as two important attentional responses to

SCl failure. We explore the study propositions using survey data from 123 medium and large manufacturing

firms in Ghana. The data is analyzed using exploratory factor analysis, regression analysis,
PROCESS.

Findings:  Results suggest that the magnitude and direction of association between SCI failure and SCI

effort are conditional upon level and type of failure costs (relational versus economic) as well as the portion

of the supply chain where the failure occurs (upstream or downstream). For example, overall SCI failure

has stronger positive effects on customer integration effort and supplier integration effort under low
conditions of relational and economic costs, res pectively. Again, customer integration failure has positive
and negative associations with customer integration effort and supplier integration effort, respectively; the

reverse effects hold in the case of supplier integration failure. Lastly, the study fi  nds that learning from SCI
failure has positive effects on both customer and supplier integration efforts.

Value: This research departs from the dominant SCI -performance research by exploring how and when
performance shortfall instead determines SCI. In so doing, we identify three important but previously
ignored determinants of SCI: SCI failure, SCI failure costs, and learning from SCI failure. Our research
additionally broadens the conceptual scope of the strategy failure research from the perspective o f SCI.

Research limitations/implication : This study offers initial analysis and evidence on the learning and SCI
consequences of SCI failure. Our findings require further validation using large -scale and or longitudinal
survey data from similar or different empirical settings.

Practical impli cations : SClis crucial but its associated performance aspiration may not always be realized.

This negative discrepancy and its costs are stressful issues that need to be managed tactfully to promote

SCI. SCI failure can be outside the control of supply ch ain managers; therefore, it should be anticipated
while pursuing SCI. Supply chain managers should appreciate and analyze the nature of SCI failure and its

costs at a decomposed level and act accordingly.
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Improving Picking Efficiency of a Cold Warehouse to Shorten Exposure Time under
Unfavorable Temperature
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Purpose of the paper:

This study investigates how to plan the optimal storage allocation strategy based on Apriori association
rules, inorder to effectively reduce the picking time and distance in low -temperature logistics centers, where

a truck load is a combination of many orders picked individually. Furthermore, as a consequence, the length

of time spent by picked items in the loading area c an also be reduced, thus lowering the risk of exposing
temperature -sensitive goods to unfavorable conditions for long periods.

Methodology

We first identified the main characteristics of the yearly average orders  of a large cold logistics company.
Using VBA, we generated four sets of yearly historical data and three sets of yearly test data matching this

profile, and we performed the ABC classification of item order times and order amounts based on the

historical data; then, we wrote a program in Python t o calculate shipment correlation coefficients to use as
relevance values of refrigerated food items following Apriori association rules. Finally, eight storage

allocation strategies were devised after discussing with the case company and considering the ph ysical
layout of their warehouses; these eight strategies were tested on the three sets of test data as simulated

future orders to compare the picking distance, the picking time and the waiting time in the loading area.

Findings
The experimental result s found that the eight storage allocation strategies proposed in this study can reduce
picking time and distance. Of the eight storage allocation

in ABC classification - Di s p er s eAB&-D) perrms best in terms of the shortest waiting time of picked
items in the loading area.

Originality
Previous research on optimal storage allocation strategies did not consider association rules based on item
sales correlation coefficients. This research combines asso ciation rules with several storage allocation

strategies and warehouse layouts, then evaluates their performances compared to random assignment as
the baseline strategy, to find the combination that minimizes picking time, picking distance, and order
waiti ng time in the loading area.

Keywords:  cold warehouse, low temperature, association rules, picking, storage allocation strategy, item
placement
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Purpose of this paper: The usage of big data analytics has become increasingly important in the

business world throughout the last years because of the high potentials such as improving profit and

customer satisfaction  (Raman e.a. 2018). However, in the logistics industry this topic is not yet as

widespread as it is in other sectors such as banking or retail (Lamba and Singh 2017). Thus, the field big

data analytics represents a possible differentiation criterion compared to other logistics companies for
instance in terms of generating insights on utilization, empty runs or damage rates. The biggest challenge

here is not to collect the data but to use and analyze it systematically while also creating know how and

providing adequate  IT-tools for usage within the own company (Muntzke 2016). In this paper the authors
present a standardized data mining approach on how data mining can potentially be used and applied in

the logistics sector to face the mentioned challenge.

Design/  methodology/ approach: This paper uses the quantitative analysis of reference data (German

cargo market) to assess the possibilities in tool assisted data mining. By applying CRISP -DM (Standard for
Data Mining), the raw data is processed with a systematic approach. The preparation of the raw data is

carried out by using Power Bl to enable scalability for data sets with varying quality levels. In the next

step, the homogenized and processed data is used in RapidMiner to create forecast models for

determining the probability of damage based on different factors. This process is retrospectively analyzed

for applicability to other scenarios and an assessment of the possibilities in the corporate context is made.

Findings:  This work shows that the tool -based dat a mining approach delivers very good results in the use
case of predicting shipping damages. By applying transferable queries and steps for data processing, the

models and processes can also be used for other data sets. In the process, the difficult -to-capture, non -
homogenized source data could be made usable for further operational control processes.

Value: The application of data mining to logistical processes with the aim of creating a target group

oriented basis for decision  -making for operational unit s is main innovation in this paper. The use of

current utilities and tools in interaction with each other shows the possibilities that arise for logistics

companies, which are often deficient in this area. The major added value of this paper is for decisio n-

makers in | ogistics companies, as it offers an opportunity
utilization of data.

Research implications: By extending the research to other targets, the stability of the process can be

further tested. Furthermore, the added value of the generated information for day -to-day business has to
be examined. By implementing the findings in the business processes and optimizing them through

double -loop learning, the feasibility can be tested and optimiz ed.

Practical implications: Through the preemptive data evaluation and analysis via a centrally developed

process, the existing data can be used in a cost - effective approach. The standardized procedure ensures

that an extension to other data sets is possi ble and only very little knowledge in data processing is

required here. Large amounts of data already available in a company can consequently be used for day -
to-day decision -making.
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The role of data analytics in supporting the enablement of strategic decision making in
S&OP
Alan Jerry Shanahan , Seamus O'Reilly, Frederic Adam
University College Cork

Purpose : This paper explores strategic decision making in the Sales & Operations Planning (S&OP)
process and in particular when and how data analytics capabilities can be leveraged to support the
enab lement of such decisions.

Design: _ Building on existing research on the importance of strategic decision making in S&OP, a critical
analysis of the literature is conducted on the role that data analytics has in enabling strategic decision
making in the S&O P process. Analysis of empirical data obtained through an expert Delphi study in the
field identifies current and potential future developments in this area and provides the basis for a critique
of ex -ante literature.

Eindings:  The review of the literature points to the role of data analytics in supporting strategic decision
making in the S&OP process (Schlegal et al., 2021, Davenport, 2013). The Delphi study findings highlight

the need to build the right capabilities to utilise data analytics (as defined by Power, 2014) appropriately
to enable strategic decision making in S&OP. The level of trust and transparency in the data emerges as a

key factor for the decision makers in the process. In addition the empirical data from the field challenges

som e of the published literature which advocates for advanced software capabilities to be in place to reach
mature S&OP levels, which it turn support strategic decision making.

Value: The paper defines the role of data analytics in S&OP in support of enabli ng strategic decision
making. The broad considerations that influence value from data analytics are defined, highlighting the
importance of building the right capabilities in terms of systems, processes, skills and culture.

Research Implications: The pape r builds on a long standing call for action on strategic alignment in
S&OP (Kristensen & Jonsson, 2018). It contributes to an emerging literature on the role of data analytics
when it comes to strategic decision making enablement.

Practical Implications . The findings from the Delphi study combined with the synthesis of the academic
research provide guidelines for practitioners on the conditions for deploying data analytics to support the
enablement of strategic decision making.
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Multicriteria inventory classification reliability
Frank Michael Theunissen , Paul Childerhouse, Carel Bezuidenhout
Massey University, New Zealand

Purpose of this paper:

Practitioners rely on quality research to solve contemporary management challenges. In support,

researchers ensure the reliability of data supporting an empirical claim or used to develop and verify a
computational model (Arstein & Poesio,2008). This ensur es an effective flow of information between
researchers and practitioners. However, the research -practice gap points to a weakness in this relationship
(Roux et al. 2008). One of the contributing factors is the production of research with little practical utility
(Fraser et al. 2018). From a multicriteria inventory classification perspective, the proliferation of complex
mathematical/theoretical models challenge practitioners from a skills perspective, (Roda et al. 2014; Lenard

& Roy, 1995). Part of this co mplexity relates to the evaluation of MCIC models that require practitioners to

appraise the results of alternative models in the literature. However, no process is presented to do this,

therefore, this paper aims to: i. estimate the reliability of the res ults of verification models reported across

multiple MCIC studies, ii. Identify gaps in the application of reliability coefficients to MCIC research and

practice.

Design/methodology/approach:

Kr i pp e n daowad dséddo estimate agreement between the rep orted results of selected MCIC models

applied for model verification across multiple studies. The analysis was limited to 33 studies applying the

FI ores et al. (1992) and Ng (2007) adaptations of Reidbs (
al. (1992) adaption consists of four criteria; i) annual dollar usage ii) average unit cost iii) criticality and iv)

l ead time whil st Ngds three criteria version excludes crif
datasets is done for comparabi lity.

Findings:

18 verification models presented in 33 MCIC studies for model verification purposes were considered.
Disagreement was found in the reported results of models used in studies applying both versions of the

dataset. In studies using the four criteria dataset, four models yield a values below 1 (Reid, 1987; Flores et
al., 1992; Ramanathan, 2006; Ng, 2007) and in studies using the three criteria version of the dataset seven
modelsyield a values below 1 (Reid, 1987; Flores et al, 1992; Ramanath an, 2006; Ng, 2007; Hadi -Vencheh,

2010; Mohammaditabar et al., 2012; Ladhari et al., 2016). Consequently, the reported results of four well -
known models from the MCIC literature exhibit the lowest levels of agreement across both dataset versions.

Value:

The main contribution of this wor k iasrelidbititecoedfipigntin tlieazdntexb n o f K
of MCIC studies to estimate the reliability of results reported in the literature. The results inform practitioners

considering the application of the models evaluated in this paper, to consider the reliability of th e reported
results before model selection.

Research limitations/implications:

Several limitations affect the integration of this method into accepted MCIC procedure. The findings

represent a minor subset of MCIC literature, and the method is yet to be ap plied for the estimation of
agreement across results reported in studies using heterogeneous datasets. Additionally, the classic

reliability measurement literature lacks a suitable method for the interpretation of a in the context of MCIC
research. Concern ingly, the cause of the low a values could not be determined, thereby diminishing the
practical value of MCIC contributions to date.

Practical implications:

The results inform practitioners considering the application of the methods evaluated in this pap er to
consider the reliability of the reported results before model selection and implementation.
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OBSTACLES, INCENTIVES AND IMPACTS OF INDUSTRY 4.0 IN PHARMACEUTICAL
SUPPLY CHAINS
Marianthi Omiriadou 1 Dimitra Kalaitzi 2
1: School of Business Administration, European University Cyprus; 2: Department of Engineering Systems
& Supply Chain Management College of Engineering and Physical Sciences Aston University

Purpose of this paper:

The purpose of this paper is to investigate the technological evolution offered by the industry 4.0 in the
supply chains of the pharmaceutical industries, but, also, to recognise all the obstacles that can delay the
pharmaceutical companies in their conversion to "smart factories". This paper will a Iso present the significant
benefits offered by the new Industrial revolution and the incentives that eventually, perhaps, will force the
pharmaceutical companies to become totally integrated into the industry 4.0.

Design/methodology/approach:

A qualitative approach was followed. More specifically face to face semi -structured interviews with 5
executives and managers from one pharmaceutical company in Greece were conducted. Moreover,
secondary data from several sourc es were also used to triangulate our data. Thematic analysis was used

to process the data.

Findings:

This research concluded that the most important barrier to the use of new technologies is the economic one,

which has been exacerbated by the economic cr isisand the COVID -19 pandemicin Greece. Lack of expertise,
difficulty in coordinating actions, and the lack of international standards and protocols for the
implementation of the new technologies were also identified as important obstacles. The most crit ical
motivation for the implementation of Industry 4.0 is the increase in productivity and flexibility. Other

important incentives are cost reduction, revenue increase and customer satisfaction. The interviewees

highlighted that there was a huge difference in production time (reduction), traceability, as well as
minimization of human error, which is a very important advantage especially in pharmaceutical industry.

Value:

To the best of authors knowledge there is no study that explores the obstacles, incentives and impacts of
implementation of Industry 4.0 in pharmaceutical companies. The paper analyses the relationship between

these dimensions that may be used as a test base for further research.

Research limitations/implications:
This stu dy suggests that managers in the pharmaceutical industry need to rethink the current processes
and the integration with the upstream supply chain by identifying the competencies required for future

competitiveness and implementation of Industry 4.0 technol ogies.
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Pay Per Use Business Models as a Driver for 3DP Adoption: Implications for Supply
Chains
Anisha Prashad, Helen Roger s, Daria Fixel
Nuremberg Institute of Technology, Germany
Purpose of this paper T
A key pathway to successful commercialization of 3D printing technology in both the industrial and consumer
markets is through 3D Printing Service Providers (3DPSP). Increasi ng importance is given to creating
customer access using industrial partner service networks and by offering diverse financing options. The
buyers in the industry are looking for state -of the art product quality but do not want to pay high prices for
the 3 DP machines and technology (Costabile et al., 2017) . These buyers range from industrial organizations
to private consumers, as well as prosumers who want to be involved in the product development and
manufacturing cycle. With that, 3DPSPs have become invaluable stakeholders in the supply chain for
conducting businesses and creating a common platform for open exchange between consumers and additive
manufacturing service providers. Their aim is to orient customers to use 3D printing technology at its
optimum capacity (Rogers et. al., 2016). With that, they atte mpt to disrupt the business models by providing
dynamic financing and contracting options. 3DPSP fashionably use performance -based contracting options
such as renting, leasing, subscription, pay -as-you-go, pay -per-use, etc. to attract the buyer market
(Mac hado et al., 2019). These rapid movements of financing create dynamic supply chains, leading to
uncertainty that may be limiting industry -wide adoption of additive manufacturing (Thomas, 2016).
In this study, we perform an exploratory analysis of the pay -per-use (PPU) business models in the 3DPSP
marketplace. In view of these finding, we examine the synergies offered by PPU and its implication on the
3DPSP supply chains. Hence, the goals of this paper will lay the foundation of the -
- Literature reveiveow uotni oonh of 3 DP service industry and
- Sustainability analysis of the PPU business model
compared t o ot her-bapseerdf of mamaoei ng and contracting me
mar ket pl ace.
- Exploratory analysis on supply chain of the PPU moc
i mplications of buyers and 3DPSPs, respectivel y.

Design/methodology/approach . We investigate the capabilities of the PPU model in reducing various
design -, proces s-, and system -level cost from the perspective of buyers -market and 3DPSPs. The
exploration of the main hypothesis formulated in this study presents the efficiency analysis of the PPU

business model on three criteria - (i) mapping the quality and cost adva ntages of the PPU model in the
supply chain management process, (ii) synergies offered by the PPU model in supply chain innovation in

terms of real -time analysis & predictive maintenance, (iii) value proposition of using PPU to streamline

supply chain comp lexities. In this way we review the related studies to cover (i) the marketplace paradigm

of 3DSP, (i) financing methodology of PPU model (iii) adoption rate of the PPU model in the 3DSP
marketplace.

Findings:  Additive manufacturing promotes sustainabil ity and using the PPU model further accelerates

adoption rates of 3DP technology, by minimizing the investment risk. Subsequently, various cost intervals

are eliminated using the PPU model that were earlier reasons of supply chain disruptions. We observed

significant reduced inventory & transportation cost and cost of over -processing at the buyer
our initial observations, we found that 3DPSPs were able to flexibly provide services and position the 3DP

technology at various intervals of the ma nufacturing process at the right time using the PPU model.

Value: This study will contribute in performing a sustainability analysis on the PPU based financing platform

in commercializing 3DP technology in the buyers -market and its supply chain implicat ions. Subsequently,
we will develop strategies to use PPU for increased accessibility and quality 3D service provisions. Thereby,
accelerating new product development, reduced logistic procedures and sustainability for both additive
manufactures and buyers
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Research Limitations/implications: As the research is still at the early stages and the modelling PPU
options adopted by 3DPSP is complex, these initial findings are tentative.

Practical Implications: As the research is ongoing, this paper provides initial insights into the status of
3DFP marketplace. In particular, it offers a n overview of financing options available to make 3DP technology
assessable to buyers. It also provides a sustainability analysis of the PPU business model and its sup ply

chain implications in comparison to more conventional financing methods.
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Exploring sustainable food supply chains enabled by digitalization

Orsolya Didfasi - Kovéacs , Elizabeth Lengyel
Corvinus University of Budapest, Hungary

Purpose of this paper: The population of our planet is expected to increase up to nearly 10 billion by mid -
century. Growth is projected not only in numbers but also in affluence, leading to higher levels of

consumption of food products, which have serious impact on environmental , social and economic
sustainability. Food production contributes for example to GHG emissions, deforestation, loss of biodiversity

and additionally, there is lots of waste in the production, processing, distribution, and consumption stages

of the food sup pl vy chain. Furthermore, todayobs food supply cha
concentrating food production, processing, and distribution in the hands of a few large organizations, on

one hand decreasing prices, but on the other hand eliminating jobs and distorting the prices of food products

by not including the environmental and social costs of their production. Finally, there are consequences for

public health, both in terms of the climbing rates of obesity in both developed as well as developing na tions,
as well as the lack of access to fresh, nutritious food.Food supply chains are currently experiencing a change,

due to the pandemic, the rise of e -commerce and changing consumer expectations supported by policy level
expectations, like the EU Farm2F ork Strategy.The purpose of our paper is to explore different business

models and distribution channels supported by digitalization solutions, that connect farmers with consumers.

Design/methodology/approach: As a first step in our research we analyse Eur opean best practices of
shortening and optimizing food supply chains. As a second step we examine distribution channels of
Hungarian food producers and focus the research on digitalization as an enabler of building networks

between actors in short food cha ins.

Findings:  Preliminary results show supply can be optimized with the help of digital technologies by exactly
knowing customer demand. The customer demand can be projected for different timeframes varying
between short and long term (e.g. ordering food online for next day delivery or renting land for a year and
buying the goods produced on it) Additionally transportation can also be optimized based on demand, thus
avoiding unnecessary emissions.

Value: More and more innovative digitalization solutions are used to connect farmers with the end
consumers with the aim of reducing negative impacts of food production and distribution, providing benefits

for consumers and farmers as well. This has indirect relevance in public procurement (e.g. school food

syst ems), and direct impacts on the business sector (e.g. hotels, restaurants) and private consumers
(households).

Research limitations/implications: Our empirical research focuses on Hungarian food producers, we
collect best practices from other European cou ntries.
Practical implications: The description and analyses of the different business models and distribution

channels supported by digitalization can be a useful source of information for organizations within the food
industry and NGOs supporting farmer s in building up their farm2fork networks.
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A demonstrative framework for blockchain -based decentralize d traceability in textile
supply chain
Vijay Kumar , Rudrajeet Pal
University of Boras, Sweden

Purpose of this paper: Textile supply chains are complex due to their globally dispersed, multi -tiered
structure, which contributes largely to the lack of sustainability and visibility (Garcia -Torres et al., 2021)

In this context, traceability plays a major problem -solving role, but is difficult to implement uniformly across

the entire supply chain by a single actor or a central authority (Kumar et al., 2017) ; however blockchain -
based traceability system could be prospective (Agrawal et al., 2021) . This paper aims at developing and
testing a decentralized fr  amework for blockchain  -based traceability for the textile supply chain that requires

no central authority, and the interaction is governed by smart contracts in a digital environment.

Design/methodology/approach: A multistage approach is followed to develop a blockchain -based
traceability framework. In the first stage, smart contracts 1 that govern the interactions of the supply chain
actors while keeping the material traceability through mass balancing concept i for decentralized

interactions were designed. The second stage implements the developed smart contracts on an Ethereum
virtual environment where the interaction of the supply chain stakeholders and the supply chain transaction
were recorded on a distributed register, or blockchain. Finally, the implemented system is tested using a
discrete event simulation which demonstrates the implication of the framework for the textile supply chain.

Findings:  The blockchain system is managed by multiple actors (also kn own as nodes) which are
incentivized for implementing or registering the transactions on the blockchain. In this work, the smart

contracts that govern the interactions of the supply chain stakeholders were linked to the material flow and

mass balancingon each transaction. However, keeping the lot or batch information on each production stage
increased transaction data which has subsequently resulted in a higher cost for registering a transaction on

the Ethereum blockchain. Furthermore, the analysis reveals the role of certification authority when mass
balancing cannot be carried out.

Value: The paper proposes a framework for implementing blockchain -based traceability and then testing
by using discrete event simulation. Therefore, the study not only makes t heoretical contributions by
proposing a new traceability framework but also tests it in a computer -simulated environment to understand

its practical implication.

Research limitations/implications: The discrete event simulation considers the role of selle rs and buyers
while not accounting for the operations of intermediate stakeholders such as transporters. Therefore, the
role of these stakeholders needs further to explore to establish the full impact of the proposed framework.

Practical implications: The paper provides an insight into peer -to - peer interactions of supply chain actors
in blockchain and cost analysis of registering transactions on a distributed ledger that create a pathway for
decentralized traceability system in the textile industry.
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Establishment of a digital transformation scale and food supply chain resilience: A
case study of European food manufacturing firms
| -Hsuan Su , Lin Wu, Kim Hua Tan, Jimmy Huang
Nottingham University Business School, United Kingdom

Purpose of this paper:

During COVID -19 pandemic, th ere are many disruptions that European manufacturing firms has faced. For

example, supermarket started to have the phenomenon of panic buying (Hobbs 2020) . On the other hand,
many restaurants in the UK were forced to close because of the lockdown measures imposed by government,

which has caused food waste for the reason that they could not sell their food out (Hills 2020) . These
disruptions indicate that food supply chain is still not resilient. Therefore, to achieve a more resilient food
supply chain, digital transformation plays an important role.The pandemic speed up the reliance on digital

technologies (Hobbs 2021) . However, not many studies explore the relationship between food supply chain
resilience and digital transformation. In addition, there is no complete scale for measuring digital
transformation;  Most studies pointed out that digital transformation is about technology adoption (Hartley
and Sawaya 2019, Faruquee, Paulraj, and Irawan 2021) . Others indicated that digital transformation is
related to organisational support (Sousa and Rocha 2019) . Therefore, the purpose of the study is to build a
comprehensive scale for digital transformation as well as realise how food supply chain resilience can be

improved by digital technologies in European manufacturing industries.

Design/methodology/approach:

Mix method is adopted in this study. This study aims to build a scale of measuring digital transformation in
food supply chain resilience through organising the current literature, conducting interviews to purify the
items, and a survey to construct the scale

Findings:

The expected outcomes will establish a measurement scale of digital transformation in food supply chain
resilience. In addition, it will also indicate that how the food manufacturing firms in Europe face and deal
with the disruptions by adopti ng digital technologies.

Value:

The contribution of the study is that we will establish a measurement scale of digital transformation in food
supply chain resilience. In addition, few research explores about the relationship between digital
transformation and food supply chain resilience as well as focusing on the target of food manufacturing firms
in Europe.
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AN COMPARATIVE MARKETSTUDY OF CLOUD SOLUTIONS SUPPORTING VISIBILITY IN

Purpose

Jannicke Baalsrud Hauge 1.2 'Masoud Zafarzadeh

PRODUCTION LOGISTICS SCENARIO

1: BIBA, Germany; 2: KTH Sweden

2 Wajid A. Khilji

2

Improved visibility across the supply chain is expected to support the transition towards greener supply
chains and logistics. A prerequisite for a seamless data flow is to have an infrastructure facilitating constant,
flexible, secure, and sustain
expected to be required for achieving improved visibility. A technical solution that enables the transition

toward data

-driven smart in

able access to data for all stakeholders [1]. Such data

-house logistics is 10T based cloud solution.

-driven concepts are

Despite the noticeable progress in

the associated technologies, there is limited access to empirical studies regarding the contribution of in
house logistics and how to select the right cloud solution. This paper compares different cloud solutions

already available in the market and matches these with a set of criteria to meet for different purposes.

Design/Methodology/Approach

To clarify the specification of loT based cloud infrastructures, we first screened the literature to define
-based solutions. This was followed by a market desk search on available

suitable criteria for evaluating cloud

IoT based cloud infrastructure syste
we used both information from the providers as well as reports found online. In a final step, we evaluated
the 10T based cloud infrastructure to the criteria.

Findings
ACl oud
resour

ms. We used an action

-based research methodology. For this purpose,

c o mpaimodeah gf service delivery and access where dynamically scalable and virtualized

ces ar e

provided

as a

p5. As a result, several services have evolved as the servic
is a virtualization [3]. According to [2] cloud computing fulfils a set of characteristics. The first results of
the current market service showed the following fulfilment of these characteristics. The tab
the first results of how different market solutions fulfil the characteristics established by [2]

ser vi

ce Wi

th high

reli abi

es provided by cloud computing. A core capability

| OT BASED CLOUD PLATFORMSS

Tabl e 1: I NI TIl AL OVERVI EW OF
IoT based cloud platforms
Criteria Microsoft GCP IBM AWS Oracle Siemens Bosh IoT
Azure IeT Watson IoT IoT IoT Mindsphere suite
Security & Privacy Yes Yes Yes Yes Yes Yes Yes
Sealability Yes Yes Yes Yes Yes Yes Yes
Performance
Interoperability/ Partial Partial No Partial No Partial Partial
Integrations & API
Access
Support Full Full Community | Full Full Full Full
Role Based Access/’ Yes Yes Yes Yes Yes Yes Yes
User management
Geographical Global Global Global Global Global Global Global
coverage &
Performance
Availability 0004 99.9% 98% 09.9% 000, 00% 99.9%
Usability/ GUI Partial Partial GUI | Partial Partial GUI GUI
Visualization GUI GUI GUI
Data Management & Yes Yes Yes Yes Yes Yes Yes
Analysis

As seen in this table, the main differences seem to
concerning interoperability and graphical user interface (affecting the usability)

le below shows

be in the very important aspects of supply chain visibility
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Value/Originality

This paper discusses the limitation and the advantages of 10T based cloud solutions specifica lly for SMEs
operating in supply chains.
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NON -IMMERSIVE NFC -BASED SMART WEARABLE FOR PICKER -TO-PARTS ORDER
PICKING
Peik Bremer __, Hani Alyones, Yannic Henz, Anna -Lena Hoch, Manuel Mauer,
Abdelrahman Nassar, Matthias Tafel
University of Applied Sciences Wiirzburg - Schweinfurt, Germany

Purpose of this paper:

Surveys have shown that most compani es still use paper -based lists or RF handhelds to support picker -to-
parts order picking. More modern approaches like Pick -by-Voice or Pick -by-Vision are gaining ground but
have raised concerns about cognitive ergonomics. More recently, smart wearables for order picking with
integrated or wirelessly connected barcode scanners have arrived on the market. The purpose of this paper

is to discuss details of a smart wearable that uses Near -Field Communication (NFC) which allows confirming
storage bins and order b ins without any input from the order picker.

Design/methodology/approach:
Starting from a Business Process Model and Notation (BPMN) concept of the order picking process and

informed by both an analysis of existing smart wearables and a literature review of design guidelines for
user interfaces on smart wearables, a smart wearable was designed from scratch. The technical design,
which focuses on order pickersd productivity, features

supp ort, (2) a streamlined user interface, and (3) a fast middleware connecting the smart wearable to a
Warehouse Management System (WMS).

Findings:

Industrial smartwatches often come with an NFC reader integrated into the display, requiring non -ergonomic
mo vements of arm and hand when reading NFC tags on storage bins. Antenna extenders directly connected

to the integrated NFC reader can be placed arbitrarily in more ergonomic positions (e.g., in a glove) but at

the cost of reducing the reading distance subst antially. An additional, separate active NFC reader, however,

can smoothly identify storage bins while moving the hand at the usual arm operation speed of 2 m/s and

retains the option of using antenna extenders. Careful design of the user interface is key to smooth and fast
picking; the small screen size is a neglectable restriction.

Value:
This paper contributes to the still relatively small body of literature on smart wearables in order picking by
discussing design features in detail T technical ones ( such as the integration of an NFC reader) as well as

the user interface.

Research limitations/implications:
The NFC -based smart wearable is a prototype and has not been tested in industrial applications yet.

Practical implications

This paper increases the technical options available for supporting picker -to - parts order picking.
Literature
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Scaling -up 5G adop tion in seaports: barriers and enablers
Andrew Potter , Yingli Wang, Mohamed Naim
Cardiff University, United Kingdom

Purpose of this paper:

As the 5th generation of mobile communication technology, 5G is predicted to be a significant focus for
investment by the logistics industry in the next three years. One area where it is expected to have a

significant impact is seaports, enabling further digitization and the development of Smart Ports. However,
seaports often struggle with innovation (Acciaro et al. 2018 ) and many applications of 5G in ports are still
at the early stages of deployment. The purpose of this paper is to investigate the barriers and enablers to

5G adoption, focusing on the UK seaport industry.

Design/methodology/approach:

Data has been colle cted from nine senior representatives from the UK port sectors (ports, port groups,
trade bodies), through a focus group (n=6) and interviews (n=3). Combined, the participants represented
organisations with operations in around 1/3 of all UK major ports. A dditionally, interviews with two
technology providers were also conducted for data triangulation . Using thematic coding, barriers and
enablers to the use of 5G have been identified, with comparisons made to existing literature on digitization
within the p orts sector.

Findings:

Several potential barriers and enablers have been identified, including building a business case with
appropriate use cases, the trade off between legacy systems and 5G capability, technology maturity,
investment requirements, skill development within the workforce and the role of government in supporting
innovation.

Value:

Research of 5G applications in logistics currently focuses more on the technological applications rather
than the business implications from adoption. This work provides insights into the challenges when
introducing 5G within the seaport environment.

Research limitations/implications:

The research is focused on UK seaport operations, where adoption of 5G technologies is relatively new.
While this provides co  nsistency, allowing comparisons between interviewees, it may not fully reflect the
operating context for seaports in other countries
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A simulation  -based approach for measuring the performance of human -Al
collaborative decisions
Ganesh Sankaran ___ *?, Marco Palomino 1, Martin Knahl 2, Guido Siestrup 2
1: University of Plymouth, United Kingdom; 2: Furtwangen University for Applied Sciences, Germany

Purpose of this paper:

Despite the widespread adoption of artificial intelligence and machine learning for decision -making in
organizations, a wealth of research shows that situations that involve open -ended decisions (novel
contexts without predefined rules) will continue to re quire humans in the loop. However, such

collaboration that blends formal machine and bounded human rationality also amplify the risk of what is
known as local rationality, which is when rational decisions in a local setting lead to globally dysfunctional
behavior. Therefore, it becomes crucial, especially in a data -abundant environment that characterizes
algorithmic decision -making, to devise means to assess performance holistically, not just for decision
fragments. There is currently a lack of quantitative models that address this issue.

Design/methodology/approach:

To this end, this paper proposes a simulation -based model that combines system dynamics and data
science methods to measure process performance in decision -making contexts that involve a mix of
formal and bounded rationality. The model is validated using a simulated dataset set in a closed -loop
supply chain to assess the inclusion of machine learning methods to improve returns forecast.

Findings:

The toy example reveals that a myopic assessment 0 of the forecasting process in isolation O overstates
improvement potential and obscures problems that only a broader framing reveals. Broadening the

process scope to include production and order fulfillment as pects surfaces performance issues that have to
do with algorithms and human judgments working at cross - purposes.

Value/originality:

The presented simulation framework allows a more holistic problem framing through its ability to mix
machine learning metho  ds and simple heuristics that model human judgments. Such an approach to
surface issues involving the complex interplay between human and algorithmic decisions can precede
deployment to avoid costly errors.
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Exploring the potentials of using Eye Tracking in logistics:
a systematic literature review and concept
Ting Zheng !, Eric Grosse 2, Christoph Glock 1
1: Institute of Production and Supply Chain Management, Technische Universitat Darmstadt, Darmstadt,
Germany; 2: Juniorprofessorship of Digital Transformation in Operations Management, Saarland
University, Saarbriicken, Germany

Purpose of this paper: Logistics is an essential determinant of the success of companies, as it is a major
source of cost and an important contributor to customer service. Its main objective is to deliver the right

products at the right time and to the right place (Fawcett and Clinton, 1997) . Although automation solutions
have recently been introduced in logistics, a large share of logistics activities is still performed manually
(Sgarbossa et al. , 2020) . To ensure that workplaces and processes in logistics match the requirements of
workers, it is necessary to ana lyse how workers interact with their work environment. One technology that

can potentially support such an analysis is Eye Tracking (ET). ET is a non -intrusive technology for measuring
human eye movements that has started to attract attention in manufactur ing, as it has some interesting
use casesinassembly (Borgianni etal. ,2018) and qualityinspection  (Duchowski, 2002) . Its usage potentials
in logistics have, however, not received much attention yet. The aim of this paper therefore is to explore

the potentialities of ET in logistics.

Design/methodology/approach: This study adoptsasyst  ematic literature review approach to synthesise

the knowledge about how ET can be used in logistics. Two scientific databases are used to search the

literature, namely Scopus and Web of Science. Two clusters of keywords are identified and combined by

using Bool ean operator AANDO to identify the |Iiterature. The f
keyword cluster refers to logistics by using terms including logistics, warehouse, distribution, delivery, order

picking, material handling, and packa ging. After searching keywords in scientific databases, a screening

process is conducted to include papers that are relevant to fulfil the research objective. In this regard,

papers that 1) investigate ET, and 2) with applications in a logistics context ar e considered relevant. A
Asnowball 6 search is then applied by examining the refere
works of interest. The results of the literature review are used to develop a concept that illustrates the

benefits of using  ET in logistics.

Findings:  Our preliminary results show that papers that discuss ET in logistics have received less attention

than works investigating ET in manufacturing, however, there are some interesting applications of ET in

logistics. Forexample, E T was used to evaluate couriersdé6 interaction f
couriersd distraction during last mile delivery. ET was al
during material handling and transportation. ET was further a dopted to investigate how autonomous forklift

robots can perceive human intention and communicate their navigation intent in a warehouse setting. Given

that some activities in retailing are similar to processes that occur in logistics, we also transfer som e insights

of ET applications from retailing to logistics. We argue, for example, that ET may help understand different

order picking strategies adopted by experts and novices, and that ET could be used to develop training

programs that match order pickers 6 needs. Moreover, ET can also capture
help identify optimal lighting conditions in warehouses.

Value/originality: This paper is the first to investigate the potential applications of ET in logistics by

adopting a systematic literature review approach. The developed concept synthesises how ET can be used

in logistics and use insights obtained in retailing to develop further opportunities for using ET in logistics.

Our study gives insights into how ET can be employed to underst and the interaction between humans and

technol ogy in warehouses and during delivery activities, a
during logistics tasks in an objective and non -intrusive way.
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Evaluation of Industry 4.0 on Sustainable Supply Chain of manufacturing companies: A
Thematic Literature Review.
Akin A Daviesl,*, Mouhamad Shaker Ali Aghal, Tarig Masood2
1Department of Management Science, Strathclyde Business School, University of Strath clyde,
Glasgow, UK
2Department of Design, Manufacturing and Engineering Management, Faculty of Engineering,
University of Strathclyde, Glasgow, UK
Email*; akinbolarinwa.awoyinfa -davies@strat h.ac.uk

Abstract - The transition from the previous industrial period to the technology era known as Industry 4.0

has increased demand for horizontal, vertical, and end -to - end digital integration. Adoption of Industry 4.0

has been shown to have a significant impact on supply chain network sustainability in previous research.
However, there has been little research on using Industry 4.0 technologies to manage supply chain network
sustainability. The goal of this article is to provide a thematic review of existing literature fo cusing on the
evaluation of Industry 4.0 with respect to supply chain sustainability in the manufacturing sector.

Using distinct keywords related to the research topic, the various themes emerging from existing literature

were identified and discussed wit h the aim of providing a deeper understanding of such themes and any gap

in literature in order to pinpoint areas for further research. For the review of the literature, a combination

of keywords associated with the topic were used to search for appropriat e literature that will be relevant for
the review. After a thorough screening process, peer -reviewed journal publications were chosen from the
following databases: ProQuest, Science Direct, IEEE Explore, Scopus, Wiley Online Library (WOL) Google
Scholar an d Web of Science. The screening process involved the use of inclusion and exclusion criteria,
removal of duplicate articles, assessment of journal abstracts and titles and the reading of full texts. This
process resulted in a total of 63 journal articles d eemed relevant and appropriate for the review of existing
literature.

Key Words - Industry 4.0, Supply Chain, Sustainability, Sustainable Supply Chain, Supply Chain

Sustainability, Manufacturin ~ g.
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The Perceived Impact of Blockchain Technology on Information Flow within Supply

Chain
Esraa Osama Zayed , Ehab Ahmed Yaseen
German University in Cairo, Egypt
Purpose of this paper: This paper aims at investigating the perceived impact of blockchain technology
implementation on flow of information within the supply chain ; through three measures; degree of

information sharing, data security, and quality of information being shared.

Design/methodology/approach: This paper adopts aninductive exploratory approach. Using a Delphi

approach, integrating online surveys with semi -structuredin -depth expertsd interviews
is considered a mixed method capturing both qualitative and quantitative data through multiple rounds

of panels with professionals in the field of blockchain technology and supply chain management in

organizations operating in Egypt. Analysis was conducted qualitatively through content analysis and

quantitively through descriptive analysis.

Findings:  Findings of this paper suggest that blockchain technology is expected to enhance information

flow within the supply chain, which is matching with previous literature. Blockchain technology is
expected to increase the degree of information sharing across the sup ply chain, improve security as well
as the quality of information shared.

Value: Blockchain is offering multiple benefits for supply chain management practices. It was found that

little attention has been given to link the impact of blockchain technolog y on supply chain flows,
especially information flow. Hence, this paper is considered among the very first few studies addressing

such impact, thus enriching the knowledge in this area and suggesting researchable propositions for

future researchers for fur ~ ther analysis.

Research limitations: It is worth mentioning that no respondents included in the sample of this study

had implemented any blockchain technology in their supply chain management practices yet, however

they have some basic knowledge about th e topic based on non -technical sources. Thus, further future
analysis of data from blockchain -based supply chains is required to confirm the proposed impact.

Practical implications: Findings from this paper are expected to encourage decision makers to th ink
precisely about the actual implementation of blockchain technology in supply chain management

practices. This is because findings suggest multiple benefits for information flow, which in return will

improve the overall supply chain performance.
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An empirical analysis of the determinants of Blockchain implementation in food
supply chain
Nam Vu !, Abhijeet Ghadge 2 Michael Bour lakis 2
1: Centre for Logistics and Supply Chain Management, Cranfield University, United Kingdom; 2:
Centre for Logistics and Supply Chain Management, Cranfield University, United Kingdom; 3: Centre
for Logistics and Supply Chain Management, Cranfield University, United Kingdom

Purpose : In recent years, Blockchain has gained strong momentum in the food supply chain (FSC)

area. Considering this trend, scholars have also called for empirical studies investigating the adoption

of Blockchain with  in supply chains (van Hoek, 2019; Wamba and Queiroz, 2020). This study aims to

examine Blockchaindbs integration at the organizational
different determinants to each stage of the implementation process within FSC.

Design/methodology/approach : A conceptual model of the Blockchain implementation process
previously developed by authors (Vu et al., 2021) is utilized to propose sixteen hypotheses. 159
responses collected using a questionnaire survey are statistically an alysed. Partial Least Square
Structural Equation Modelling (PLS -SEM) was used to test the hypothesis and draw valuable
inferences.

Findings : Drawing from the prominent theories and concepts of Innovation Adoption (IA) literature,
along with the findings fr om our previous work (Vu et al., 2021), an integrative model for Blockchain
implementation is developed, as seen in Figure 1. Three main stages of implementation and four main
categories of determinants are featured in the model. It is found that a three -staged model is
sufficient to capture the implementation process of Blockchain. The resources of the adopting firm are
found to have a positive relationship to the initiation phase. Furthermore, relative advantage and
complexity are found to have significan t impacts on the second phase, with positive and negative
correlations, respectively. Finally, for the implementation phase, compatibility of Blockchain is found to
have the most relevant impact.
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Originality: The study proposes a process perspective for examining the adoption of Blockchain,

which is currently lacking in the extant literature. Thirteen determinants of Blockchain implementation
based on technology, organization, environment and management characteristics within the food

industry are established.

Research limitations/implications : Due to the emerging nature of Blockc hain technology with FSC,
few survey respondents may have limited views and understanding of the technology.

Practical implications : The oOdet-érimmemadt model is helpful for FSC p
their roadmap for successful blockchain impleme ntation.
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SC 5.0 - Digital Supply Chain and Supply Chain Management Education Challenge
Kamila Walters , Peter Mccullen
University of Brighton, United Kingdom

Purpose 1 The purpose of this paper is to examine the current curriculum design of logistics and supply

chain management (L&SCM) postgraduate courses, which are offered by a selection of higher education

(HE) institutions worldwide. Further, to assess them, in the light of ongoing changes of the skills
requirement within the field due to the rapidly progressing digitalisation of the supply chain (Deloitte,

2020).

Design/methodology/approach i The paper is composed of two sections. The first part is a
structured li terature review, related to the new digital environment and its implications for the skills
required in the future of the Supply Chain; also, the challenges in relation to teaching methods for
equipping students for work within the digital supply chain. Th e second part of the paper focuses on
desk -based research, involving content analysis of postgraduate L&SCM courses from selected
institutions and work advertisements (e.g., LinkedIn).

Findings T Wit h talent shortages not onl y $husinesses. Sapplg €hai® ¢ o n
Management has evolved through new methodologies, developed to improve efficiency and to meet
customersdéd expectations. As supply chai ns shapechy technology,r e dy
society, politics and economics - the knowledge and skills needed to manage them has also changed

(Accenture, 2021).

A structured literature review allows the relative importance of professional and general management

knowledge versus specific L&SCM subject knowledge to be established; also, the necessary changes in

the skills portfolio requirement, due to the rise in disruptive technologies and the progressing supply

chain digitalisation (Agrawal, P. et al. , 2020, Agrawal, P. and Narain, R., 2021). Finally, it is possible to

address the role  of higher education in delivering new talent to cover this talent shortage.

Value T The initial findings suggest the-farowirmg i inmpg dret an ogd
supply chains; however, they also highlight the widening gap between the av ailable skills and the

industry requirements. A McKinsey Global Survey of more than 900 C -level executives found that talent

shortages top the list of challenges companies face in meeting their strategic digital aspirations

(McKinsey, 2017).

This paperpr ovi des new insights into the L&SCM employersodé re
optimal skills portfolio of curriculum design for L&SCM graduates. In response to this need, this article
presents a collaboration model, that serves as a guide for develo pment of collaborative projects between

academia and industry; this is achieved by developing and reinforcing a set of redefined supply chain
competences in the participants.

In order to achieve and maintain currency and relevance within L&SCM programmes /courses, the
Authors also propose a framework for the regular implementation of curriculum changes - despite the
rapidly changing industry skillset. The Authors endeavour to develop a simple, adaptable, and flexible

model, designed to embed employability effectively within the curriculum - in order to help to: improve
graduate outcomes, build student confidence and address the skills gap.
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Supply Chain Resilience: Strategies and Impact on Sustainable Operations Among
Ghanaian Manufacturers
Joshua Ofori ___-Amanfo ', Juliet Ohenewa Siaw 2, Prosper Konlan 8 Florence Adwoa
Newman *
1: University Of Ghana, Ghana; 2: University of Ghana, Ghana; 3: University of Ghana, Ghana; 4:
University of Ghana, Gha na

Purpose of this paper: The purpose of this study was to examine the supply chain resilience strategies
predominant among Ghanaian manufacturers and further determine the extent to which the prevalent
supply chain resilience strategies impact on the sus tainable operations of manufacturers in Ghana.

Design/methodology/approach: The study employed a quantitative research approach with data
collected from 186 manufacturing firms in Ghana through the use of a questionnaire. The questionnaires

were self -administered to respondents who were purposively sampled from the participating f irms. The
Statistical Package for Social Sciences (SPSS) and Partial Least Square - Structural Equation Modelling
(PLS-SEM) was used to analyse the structural relationships between the research variables.

Findings:  The study measured supply chain strategie s using agility, information sharing, collaboration,
and redundancy. Sustainable operations were measured using the dimensions of raw material
consumption, employee well -being, and financial performance. Agility and redundancy were discovered

as the domina nt supply chain resilience strategies adopted by Ghanaian manufacturers to enhance their

supply chain performance. Out of the twelve hypothesised relationships between resilience strategies

and dimensions of sustainable operations, six were supported. The relationship between agility and
financial performance, collaboration and raw material consumption, information sharing and financial
performance, redundancy and employee wellbeing, redundancy and financial performance, and
redundancy and raw material cons umption were all statistically confirmed.

Value: The study contributes to the operations and supply chain literature by enhancing understanding

of the relationship between supply chain resilience strategies and sustainability as an operations
performance dimension. Thus, the study may be among the first to establish the influence of supply

chain resilience strategies on sustainable operations in the context of manufacturing. The findings from

this study informs manufacturing firms on how supply chain resi lience strategies can be used to pursue
sustainability objectives.

Research limitations/implications (if applicable): The study investigated only four supply chain
resilience strategies. Future studies may explore other resilience strategies relative to t he same
dimensions of sustainable operations. Further, the study was only limited to manufacturing operations

in Ghana hence, the generalisation of the results to other contexts should be done with caution.

Practical implications (if applicable): The pape r has significant practical implication. The discoveries
emerging from the relationship between supply resilience strategies and sustainable operations may

inform manufacturing firms with intentions to pursue sustainable operations on what resilience strat egies
are relevant. In additions, the findings may inform manufacturers that they can pursue resilience

strategies which can at the same time enhance the sustainability of their operations.
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National culturesdé role in supply chain d
saita Abdulaziz Al sadoon
Aston university, United Kingdom

The supply chainés massive globalisation has increased
recent decades. Many risks threaten the supply chainbds f|
of surrounding environmental systems, such as hur ricanes and earthquakes, to terrorist attacks. The

enormous expansion of the supply chain across many countries and cultures suggests that national

culture can be a critical factor that <could significant/|

the influence of national culture has rarely been introduced in the frameworks and strategies presented

to manage and respond to such disruptions. Therefore, this research aims to investigate the role of

national culture in supply chain disruptions by focus ing on the effect of national culture on supplier

relationships and supply chain disruption orientation. The research questions for this study involve asking

what and to what extent the national culture disrupts the supply chain through its impact on the

suppliersdé relations and the supply chain disruption ori e

Considering the nature of this research and its questions, the researcher selected the mixed method

approach given its suitability in terms of the research approach and scope. The research begins with an
exploratory inquiry, followed by confirmatory inquiry. According to the investigative nature of this

research, data collection in this study followed the exploratory sequential mixed method model. The
exploratory sequential method fits the ¢ urrent study better as indicated in the literature that the national

culture topics in the supply chain in general and in supply chain disruptions specifically require further
clarification; therefore, additional investigation is required, and the sequenti al exploratory design is a
suggested model for such unclear issues. The sequential exploratory design suggested that when the

problem under investigation is ambiguous and the variables are unknown; therefore, to study and

explore the phenomenon in -depth an d expand the occurrence of its dimensions, the researcher needed

to discover the main variables.

Thus, the researcher started with qualitative research
analysing qualitative data and indicating the primary constructs and diminutions. The information will

be applied to assist in the second stage of the research, the quantitative method stage. Accordingly

Semi -structured interviews were conducted with supply chain managers from the oil and petrochemical

sector to gather their insights about current processes in crisis management and the main aspects

affecting their responses. Despite the effectiveness of disruption and risk management frameworks, the

interviews revealed many f act or se tadisfugtions that gre inflnemced byr més r
national cultures, such as trust and commitment. The information received from the first phase, the

qualitative phase, has been utilized to develop the questionnaire, the second stage of this research. The

constructs and variables deduced from the collected qualitative data are the foundation on which the

researcher built the quantitative instrument d considering that the analysis results of the interviews data

narrowed down and concentrated on some constructs that are more related to the aim of the study

investigation.
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CAN LOGISTICS AND SUPPLY CHAIN RESILIENCE STRATEGIES MINIMIZE THE
IMPACTS OF DISRUPTION ON FIRM PERFORMANCE? EVIDENCE FROM THE IMPACTS
OF THE COVID -19 PANDEMIC ON JAPANESE COMPANIES.
Rajali Maharjan !, Kato Hironori 2
1: Japan Transport and Tourism Research Instiute, Japan; 2: The University of Tokyo

Purpose of the paper

The resilience of logistics and supply chains has been receiving heightened attention in recent years and

even more so with the widespread impacts of the COVID -19 pandemic. The resilience capabilities in the

supply chain operations are critical to the firmbés compet
et al., 2021). However, during the COV ID -19 pandemic, it became evident that supply chains were not

as resilient as they should be (Kiers et al., 2022). To cope with future disruptions, supply chain resilience

should be improved based on lessons learned from the impacts of the COVID -19 pandemi c (Kiers et al.,

2022). While implementation of resilience strategies is desirable and indeed critical to withstand

disruptions, resilience enhancement often requires investment, but it is difficult to monetize payback

(Pettit et al., 2019). To encourage f irms to implement resilience strategies, it is indeed important to
illustrate the benefits associated with the implementation of resilience strategies. With this background

in mind, this study aims to firstly identify the status of implementation of logist ics and supply chain
resilience strategies in Japanese companies and the impacts of the COVID -19 pandemic on firm
performance to determine if the existing logistics and supply chain resilience strategies helped to

minimize the impacts of disruptions caused by the COVID -19 pandemic. The goal is to identify logistics

and supply chain resilience strategy best practices in Japanese companies.

Design/methodology/approach

A combination of semi  -structured interviews and questionnaire surveys is used to gather nec essary data
mainly focusing on companies in the manufacturing sector in Japan. A combination of qualitative and

gquantitative analysis is used to analyze and interpret the data.

Findings

Preliminary findings show that the implementation of logistics and su pply chain resilience strategies
varies by organization size and the industry sector. While firms in some industry sectors observed

benefits from the resilience strategies implemented prior to the COVID -19 pandemic some did not.

Value/Originality
To the b est of our knowledge, this is the first study attempting to identify if the existing logistics and

supply chain resilience strategies helped minimize the impacts of disruptions caused by the COVID -19

pandemic.
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Option contracts for products with seasonal disruption
Joong Y. Son
MacEwan University, Canada

Purpose of this paper: This paper studies the effectiveness of implementing option contracts for the
procurement of seasonal products, subject to short selling season, demand uncertainty, and supply -side
disruption. The research intends to show how profitability and product availability can be enhanced both

locally and globally by combining different supply contracts su ch as fixed price contracts and option
contracts. In particular, the paper aims to identify business settings with respect to disruption

parameters, demand uncertainties, and option contract pricing under which the supply contract could

improve the overall  supply chain performance.

Design/methodology/approach: The normative model for the paper is built on the newsvendor
model to analyse the characteristics of the option contract for products with short shelf life (seasonal

goods, high -fashion items, COVID -19 vaccines, etc.) in which the buyer (retailer) works with two types

of suppliers: Supplier 1 can be characterized as low -cost and offshore, whereas supplier 2 is deemed
expensive and local. The buyer can sign multiple contracts with different suppliers t 0 procure items
before the selling season for future demand by combining the fixed price contract and the option contract

that enable risk hedging as well as profit improvement. Using the traditional fixed -price contract as the
base case, this research con  ducts numerical experiments to assess the effectiveness of implementing

option contracts when both the demand uncertainties and the supply disruptions are in place.

Findings:  The analytical model and the initial results of the numerical experiments indica te that,
compared to the base case, the option contract provides a better risk hedging protection and profitability
for both the retailer and the overall system when the supply -side disruption prevails.

Value: Most existing research on procurement mana gement using option contracts is primarily based
on the demand uncertainty setting. The main contribution of this research is that it incorporates the

impact of the supply -side disruption in addition to the demand -side uncertainty in evaluating supply
cont racts.

Research limitations/implications: While this paper provides insights on the effectiveness of option
contracts for the procurement of products with short shelf life under supply disruptions, its structure of

single retailer T two suppliers settin g can be considered a limitation. A future research extension can

include the study of portfolio contract by adding spot market purchase as a possible option in a multi -
retailer setting.

Practical implications: The study of the procurement management of products subject to seasonal
disruption can be readily applied to numerous business situations where supply -side disruption could
lead to a devastating impact such as the insufficient or untimely supply of COVID 19 vaccines which also

show limited shelfli  fe.
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OPTIMAL COVID -19 VACCINE WAREHOUSE LOCATIONS WITH MULTIPLE FACILITY
LOCATION PROBLEMS
Soomin Hong !, Su -Han Woo 2, Tae -Young Kim 2
1: Graduate School, Chung  -Ang University, Korea, Republic of (South Korea); 2: Department of
International Logistics, Chung -Ang University, Korea, Republic

Purpose of this paper:
This study aims at applying different facility location problems to a real data of metropolitan city in
Korea to find out optimal sets of locations for humanitarian COVID -19 vaccine warehouses.

Design/methodology/approach:

Considering the vaccine warehouse as a pre -positioning human itarian facility, this study uses the
classical discrete -deterministic facility location problems as a tool for decision making under different
constraints. Three different facility location problems with different objectives are applied to the same
existi ng geographical data set.

Findings:
Comparing the total distance of each case, MCLP -1 provides the most adequate result for the optimum
warehouse location.

Value:

Finding the optimum place through employing one model connected to cost could be straightfo rward
and rather simple. However it would be comparatively incomplete unless it contains the reference to

the characteristics of disaster. It is, therefore, suggested that multiple location problems are employed

and their results are compared to find out t he most desirable place which is adequate for the purpose.
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Developing innovative supply chains through digital technologies: the mediating
role of supply chain dynamic capability
Shuang Tian !, Lin Wu !, Kulwant Pawar 1, Aijing Song 2
1: University of Nottingham, United Kingdom; 2: Yunnan Normal University, China

Purpose
In the background of the Covid -19 pandemic and Industry 4.0, this study aims to empirically investigate
how the use of modern digital technologies by the focal firm, including Artificial Intelligence (Al) and

Internet of Things (loT), can help develop a sustainable supply chain through nurturing supply chain
dynamic capabilities of supply chain resilience (SCRes), supply chain robustness (SCRob) and supply
chain agility (SCAgi). Based on the Dynamic Capabilities Theory (Teece, 2007; Teece et al., 1997), this

study extends the dynamic capabilities of sensing, seizing and reconfiguring to the wider context of the

supply chain, which is more meaningful in the c urrent highly globalised world where companies are
tightly interconnected. Moreover, this study also investigates the moderating role of supply chain
disruption caused by the Covid -19 pandemic.

Design/methodology/approach

This study takes a quantitative approach and validates the proposed model through data collected from

a large -scale survey among Chinese manufacturers. Since the purpose of this study is to extend an

existing study and validate the extension, Partial Least Squares Structural Equation Mod elling (PLS -SEM)
is used for data analysis (Hair et al., 2019).

Findings

Results have confirmed our model and hypothesized relationships. Specifically, the use of 10T and Al

has been found to directly contribute to sustainable supply chain performance measured by supply chain

performance and supply chain innovation capability. The direct links between digital technologies and
supply chain performance is fully mediated by supply chain dynamic capabilities. Supply chain disruption

caused by the Covid -19 pandemic is found to play a positive moderating role in the digital technology -
performance link.

Value

Against the background of globalisation, this study extends the well -established theory of Dynamic
Capabilities beyond the organisational boundary to the context of supply chain. Based on the micro -
foundations of dynamic capabil ities, namely, sensing, seizing and reconfiguring, our study is among the

first attempts to propose SCRes, SCRob and SCAgi as supply chain dynamic capabilities. Our study also

integrates the IT literature and the supply chain management literature by empir ically investigating the
role of modern digital technologies in supporting the sustainable development of the supply chain. Our

study is also a timely attempt to address the challenges caused to the global supply chain by the ongoing

Covid -19 pandemic and propose practical insights on operations in the post -Covid era.
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Last - Mile Delivery in an Urban B2B Context: A Blockchain Technology -based
Solution Implementation Challenges
Meysam Shaverdi , Shams Rahman, Kamrul Ahsan
RMIT University, Australia

Purpose of this paper: Last-mile delivery (LMD) is  considered the most expensive, most pollutant, and

least efficient phase of a supply chain that requires radical advancement. Recently, blockchain as  an
evolutionary technology has emerged as a solution for the enhancement of LMD performances

Considering the evolving challenges of LMD, this study develops a blockchain -based LMD deployment
model and assesses the deployment challenges in an urban busines s to business (B2B) context.

Design/methodology/approach: Underlined by the technology, organisational, and external
environment (TOE) framework, a conceptual model with four challenge categories and twenty -two
challenges is developed. Since the blockcha in-based LMD is a new research domain and so far very little

is known in the literature, we adopt a case study approach in this research, and critical case sampling is

applied to identify stakeholder groups which include blockchain technologists, policymak ers, logistics
managers, and retail managers for interviews. A total of 20 semi -structured interviews were conducted
with these four groups of experts/stakeholders. A criticality 1 effort matrix analysis is performed to group
challenges and to suggest ways f or implementation.

Findings:  The four groups of experts that were interviewed considered the applicability of blockchain in

LMD and its challenges in different ways. Logistics and retail managers who work directly in the logistics

and retail section are mo  re concerned about organisational challenges such as employee resistance to
change, financial constraints, and level of knowledge and expertise . Whereas the main concerns for
blockchain technologists are related to inter -organisational challenges and organ isational challenges,
they are more anxious in resolving the technology barriers such as security and complexity issues of

blockchain in LMD services . On the other hand, policymakers are more concerned about the external
environmental challenges such as go vernmental policies, carbon emissions issues, and urban policy.

Value: This study is one of the first studies that consider blockchain technology deployment in LMD

services and provides insights and knowledge of the applicability of blockchain -based LMD s ervices in
an urban B2B context. The results of this study would assist a wide range of stakeholders including

logistics and retail managers, blockchain technologists, and policymakers.

Research limitations/implications: This research has two main limitat ions. First, blockchain
application in LMD is in the early stages, hence all issues and concerns may not still be apparent. Second,

this research is conducted in an Australian urban context, where industrial, market, political, and cultural

norms could be different compared to other geographical and political regions which may impact the
generalisation of the findings of this study.

Practical implications: Theoretically, this study contributes to the digital transformation literature and

provides extended insights and knowledge of the applicability of blockchain -based LMD services in an
urban B2B context. In terms of managerial implications, this research p rovides practical guidelines for
policymakers, blockchain technologists, logistics, and retail managers to apprehend the challenges that
organisations may face during the implementation of blockchain -based LMD services and formulate
strategies overcomingt  hese challenges.
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The effect of di scount i ncentives on cust-omsh®06 w
delivery

YiLiu , Vaggelis Giannikas, Fotios Petropoulos
School of Management, University of Bath, United Kingdom

Purpose of this paper : The paper aims to examine how discounts on purchased products (DPP) can
be used to influence online customers to accept alternative delivery methods. Particularly, it
investigates customersé willingness to acceps$ Helvergundewer d

different delivery times, retail prices and product categories.

Design/methodology/approach . This study used experiments based on the Gabor -Granger method
to ask 1,500 UK participants to accept or reject different discounts in return for s lower delivery times in
hypothetical scenarios. We analysed the effect of DPP and segmented customers to explore the
relationship between customer characteristics and their willingness to accept DPP.

Findings : We find that most UK online customers are wil ling to consider a slower delivery within a given

range of DPP. On average, the minimum acceptable discount increases with the length of delivery time,

while the 10 T 15% discount range sees the most variation of willingness to accept the DPP under different

delivery times. Additionally, delivery time, retail price and product category show a significant impact

on customersdé willingness to accept a sl ower delivery.

Value : This paper examines the discount on the product value rather than conventional deliver y charge
to largely incentivise customers considering a slower delivery service. This new pricing T and delivery i
method has the potential to create win -win situations while enabling sustainable delivery and retaining
customer satisfaction. This paper contr ibutes to relevant literature by assessing the value of speed in

last - mile delivery, one of the most important factors in online shopping deliveries.

Research limitations/implications . The study can be further extended to estimate how a slower

delivery ca n improve the delivery efficiency and the ecosystem. Industrial case studies can evaluate if

companies can improve their delivery management and reduce congestion and emissions by adopting

longer delivery times. One limitation lies that we only consider a few factors that may af:
acceptance of a slower delivery. Future studies can examine more factors to generalize the model into

a broader context.

Practical implications : This new method is especially useful for retailers experiencing a surg ing
demand for online orders within short periods due to events such as Black Friday. In fact, retailers such
as Amazon and Look Fantastic have already experimented with this initiative at a small scale. This study

systematically examines the effect of the method and provides insights for more retailers to consider on

their cases.
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POTENTIAL OF BIODIESEL AS CLEAN ENERGY FOR SUSTAINABLE MARITIME
TRANSPORT
Jasmine Siu Lee Lam 1 WeiJuanLIM ?
1: Nanyang Technological University, Singapore; 2: Nanyang Technological University, Singapore
E- mail: sllam@ntu.edu.sg

Purpose of this paper: This study aims to assess the potential of biodiesel as a clean energy source
to enhance the sustainability of maritime transport.

Design/methodology/approach: The assessment is based on four aspects: economic, social,
environmental, and technical. After a thorough review of literature, interviews with industry
professionals were conducted to collect first -hand information and views.

Findings:  The high potentia | of biodiesel for shipping is due to the feature that it can be added to

conventional fuel as a drop  -in-fuel. Infrastructure is not required to be modified. Adoption of biodiesel
is relatively more straightforward as compared to other clean energies. Howe ver, biodiesel production,
supply, and cost are obstacles to its large -scale adoption.

Value: The International Maritime Organization (IMO) Greenhouse Gas (GHG) Strategy aims at a
reduction in carbon intensity of international shipping by at least 40% by 2030. Among the various ways
to help achieving this goal, adopting cleaner alternative energy sources is a promising option.

Practical implications: The research findings offer practical insights into the potential of biodiesel as
a solution towards sust  ainable shipping till 2030. Stakeholders may take reference for applications in
the industry.

References:

Lam, J. S. L. (2015). Designing a sustainable maritime supply chain: A hybrid QFD T ANP
approach. Transportation Research Part E: Logistics and Transportation Review , 78, 70 -81.

Tan, E. C., Hawkins, T. R., Lee, U., Tao, L., Meyer, P. A., Wang, M., & Thompson, T. (2021). Biofuel

Options for Marine Applications: Technoeconomic and Life -Cycle Analyses. Environmental Science &

Technology , 55(11), 7561 -7570.

Van, T. C., Ramirez, J., Rainey, T., Ristovski, Z., & Brown, R. J. (2019). Global impacts of recent IMO
regulations on marine fuel oil refining processes and ship emissions. Transportation Research Part D:
Transport and Environment , 70,123 -134.

67



IMPACT OF COVID -19 PANDEMIC ON SHIPPING CONNECTIVITY OF SINGAPORE
Wei Yim Yap , Yan Weng Tan
School of Business, Singapore University of Social Sciences, Singapore

Purpose of this paper: Global trade and logistics are severely impacted by the Covid -19 pandemic.
The impact includes the extensive disruption of port and shipping operations. This study aims to analyse
the changes in shipping connectivity of the port of Singapore brought by Cov id-19 and offer insights for

shipping logistics.

Design/methodology/approach: The research approach involves data analysis of liner shipping
services in the key Asia - Europe trade route before and during the Covid -19 pandemic for a comparative
assessment. Data of liner shipping services include shipping volume, number of shipping ser vices,

number of ships, and shipping operators.

Findings: The onset of Covid -19 saw number of liner shipping services in the Asia -Europe trade route

fell from 33 in December 2019 to 31 by June 2020, having a corresponding reduction of shipping volume

by 4.6%. In contrast, liner shipping services which called at Singapore in the same period rose from 25

in December 2019 to 26 in June 2020. However, by December 2020, the Asia -Europe trade route
bounced back rapidly with an additional three service s added, bringing the total number to 34. Shipping

volume from December 2019 to December 2020 increased by 9.7%. At the same time, the number of

Il iner shipping services calling at Singapore also rose t

shipp ing hub in Southeast Asia.

Value: Analysis of shipping connectivity in relation to the Covid - 19 pandemic remains a knowledge gap.

The port of Singapore is among the busiest in the world in terms of shipping traffic. The study is a good

reference for other  ports and those who are interested in Asia - Europe liner shipping services.

Practical implications: Due to lockdowns in many countries, shipping companies in general

substantially reduced shipping capacity to lower cost. Counter -intuitive research findin  gs show that
Singaporeds shipping connectivity continued to increase,
Singapore with trade regions in Asia and Europeupd@hmgormpter:
enable shipping operators to remain service reliability shows that the port well facilitates shipping

logistics and trade during the pandemic.
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A STEP -BY -STEP GUIDELINE TO OVERCOME CHALLENGES MODELLING URBAN
LOGISTICS SCENARIOS USING SUMO
Jannicke Baalsrud Ha uge %2, Yongkuk Jeong !
1: BIBA, Germany; 2: KTH, Sweden

Purpose of the paper
According to Eurostat [1] only 20.1% of the population lived in rural areas in 2018, while 70,9% lived
in cities, towns, or suburbs. Pollution and greenhouse gas (GHG) emissions generated by the traffic have
therefore a considerable impact on the quality o f life [2], and consequently, during the last decades
cities worldwide have implemented strategies improving the quality of life of their citizen. A typically
instrument for European cities are the Sustainable Urban Mobility Plans (SUMPs) [3], which aims a t
efficiently solving urban transport related problems. SUMP covers all forms and modes of transport and
is thus dealing with very complex problems from a policy perspective [3]. A second trend in the last

years have seen a change, and cities tries to attr act local production [4,5]. Previous research has stated
that the different needs and the different objectives of all stakeholders being involved in developing
urban transport and mobility solutions are cause of conflicts [6] often quite challenging to sol ve.

In order to improve the understanding on how all the different factors and decisions at different decisions

level would support a realization of a specific SUMP, a generic simulation modelling using Simulation of

Urban MObility (SUMO) [7,8] was develo ped. The goal was to provide a multi actor -based SUMP scenario
model as the main output for urban and peri -urban areas. Target groups are the authorities,
infrastructure providers and operators in and around the city [9].

We envisaged that this combinatio n would contribute to a better understanding improve stakeholder
awareness and involvement, and thus contribute to assessing the impact of policy regulations at different

level [10]. However, discussion with the practitioners revealed that the developed ap proach for
implementing new or transfer existing simulation scenarios was considered as too difficult. To support

the take -up as well to ensure that the project results are transferable to other cities, we developed a
step -by -step guideline and evaluated t he usability with students with similar skills as many of the
potential users.

Design/Methodology/Approach
We used an action -based research methodology. The conceptual design of the guidelines was based on

analysis of the stakeholder involved in developi ng a set of simulation scenarios. Furthermore, in order
to evaluate the developed guidelines, we ran an experi:r
program who used the guideline as a part of a lab exercise. After the exercise, we collected their answ ers

on five questions related to this part of the lab.

Findings
11 students submitted the evaluation feedback sheet (anonymously). We had five questions related to
the usage of the guidelines. On the direct question on how good the guidelines explainin g how to change

the model the majority were not satisfied (i.e., 6 negative, 1 neutral and 4 positive). Following up on

this, we asked if it was easy to understand why something should be done. Also, this question indicated

that the current state of the gu idelines is insufficient in details, since again the majority voted negative

(64%). An important aspect of changing the model is that the user understand how the changes impacts

on the simulation model. Here we see a more equal distribution, with a trend t 0 more positive compared
to negative. The evaluation showed that we need to improve the guidelines, but on the question related

to the learning, the students clearly state that the exercise helped the students to understand the

intended learning outcome, a sl well as to deepen their knowledge.

Value/Originality
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This paper shows the relevance of developing step - by - step guidelines fitting the knowledge level of the
intended users.
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Capturing Sustainability Goals in City Logistics: A Delphi Approach to Develop
Sustainability Indicators
Xu Zhang !, Eoin Plant 2, Nikolaos Valantasis Kanellos 1
1: Technological University Dublin; 2: Edinburgh Napier University

Purpose of this paper: 0Sustainabilityd as a phenomenon is difficul
1998). Sustainable city logistics is a concept with many subjective interpretations by different actors in

the urban freight transport ecosystem (Behrends et al ., 2008). Developing useful metrics to measure

sustainability performance and impact in city logistics is challenging as there are many uncertainties

and multiple stakeholdersd interests to consicdteditask Sel ect
because of the numerous variables used in literature and the variety of KPIs reported by logistics

companies in their sustainability reports.

Extant research studies have proposed different frameworks and indicators to assess sustainability in

city logistics. However, the quality, practicality and applicability of the indicator vary. This is due to the

absence of a holistic approach that engages both public and private stakeholders who can define

sustainability goals for city logistics and devel op the sustainability indicators accordingly.
Following the design thinking approach, this study aims to capture the sustainability goals in city
logistics with consideration of both public and private stakeholders, and propose indicators to measure

the sustainability performance of city logistics activities.

Design/methodology/approach: The Delphi method was chosen in this study based on its two

di stinct features: soliciting expertsdd opinions through
panel and seeking consensus through multiple rounds of the moderated survey process. A

heterogene ous Delphi expert panel was formed with 50 city logistics experts in Europe. The

participants included academic experts, local authorities, and logistics service providers identified from

city logistics -related research projects in Europe, such as Horizon 2020, Interreg and CIVITAS
projects. Using three rounds of Delphi survey questionnaires, qualitative and quantitative data were
collected. A niche form of the fipolicy Delphido was al so

only for gauging the conse  nsus but also for eliciting the diverse views among the panel experts
(Rayens and Hahn, 2000).

Findings: The definition of O6sustainable city |l ogisticsd and
public and private stakeholders were captured. A list 0 f 42 provisional indicators developed from
l'iterature, sustainability reports and expertsd evaluat.

Initiative (GRI) -augmented framework.

Value: This study extends the empirical observations of key city logisti cs stakeholders in various
European countries to explore the priority of different sustainability objectives, and subsequently to

assess the relevance and applicability of indicators for sustainable city logistics. The empirical findings
were further trian  gulated with established studies to provide a timely update to the city logistics
knowledge in the context of sustainability.

Research limitations/implications: Radical and innovative ideas identified among experts during
the three -round Delphi surveys h  elp to gain a holistic understanding of sustainable city logistics from a
multi - stakeholder perspective.

Practical implications: The proposed sustainable city logistics indicators were developed by engaging
experts from diff  erent cities with different expe rtise backgrounds. These indicators could provide
policymakers and practitioners with a list of prioritised metrics, which they could apply to their policy

or business objectives. Adapting the GRI sustainability reporting framework to the city logistics

context, the proposed indicator framework could bridge the public and private key stakeholders
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contributing to the understanding of this widespread sustainability phenomenon, and therefore, foster
communication and collaboration on this shared agenda.

Keywo rds : city logistics, sustainability, indicator, policy Delphi method, triple bottom line (TBL),
Global Reporting Initiative (GRI), stakeholder, Europe
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EFFECTS OF TIME WINDOW POLICIES ON ELECTRIC FREIGHT VEHICLE
POPULARIZATION AND TRAFFIC CONGESTION IN CHINESE CITIES: A SBM -DEA
APPROACH
Haoyang Li, Yongling Gao
School of Business, Central University of Finance and Economics

Purpose of this paper

In rece ntyears, a number of Chinese cities have implemented different time windows for electric freight
vehicles (EFVs) and internal combustion engine powered freight vehicles (ICVs). The purpose of this

paper is to study the impact of such time window differenc es on EFV popularization and traffic congestion
in Chinese cities.

Design/methodology/approach
This paper proposes a method to calculate differences between time windows for EFVs and ICVs based

on their time and spatial characteristics. Then the paper us es these differences as inputs and EFVs sales
and traffic congestion indices as outputs to measure the efficiency of time window policies. Our study
employs the slacks -based data envelopment analysis (SBM -DEA) model with unexpected output and

Malmquist Pro ductivity Index to compare the policy effects in 20 Chinese cities and analyzes the policy
implications based on EFV sales and traffic congestion indices.

Findings
The method applied can distinguish the efficiency of traffic incentive policy of different cities. The results
show major disparities in policy efficiency between different cities. The Green Freight Distribution

Demonstration Project  implemented by a number of Chinese cities has a positive effect on the efficiency
of time window policies.

Valu e

This paper is one of the first works to study the efficiency of traffic window policies capturing their
chronologic and spatial characteristics. We propose a method to measure difference between time
window policies for EFVs and ICVs. By applying the met hod, our study can evaluate the performance of
time window policies for EFVs and ICVs in 20 Chinese cities, which could help provide policy
recommendations.

Key Words

Electric Freight Vehicles; Time Window Policy; City Logistics; Data Envelopment Analysis ; Policy Effects
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The Common Resource Development Conundrum i A Case Study of the
Developmental Path of Dubai port
Shiva Madani___, Booi Kam
RMIT University, Australia

Purpose of this paper: Studies on seaport  competitiveness over the last two decades indicate that

the leading determinants of competitive advantages largely fall into six main groups: seaport location;
productivity and efficiency; price of services; connectivity of seaport and hinterland access; p ort
organization, and infrastructural facilities. Among the six groups of factors, four 0 productivity and
efficiency, price of services and connectivity of seaport, and infrastructural facilities d require
development of resources. This implies that the f undamental factors determining seaport
competitiveness in the last five decades have largely been resource -based in characteristics. Thus,
there is little surprise to find that seaports around the world typically have comparable resources. In

fact, not onl vy global seaports have comparable resources, they also have relatively similar operational
routines to facilitate the intermodal or multimodal transport process. Yet, the Resource -based View
(RBV) argues that firms must possess rare, valuable, inimitable a nd hard -to -substitute resources to
gain competitive advantages. The phenomenon of seaport competition seems to challenge the basic

tenets of RBV. This study explores the necessary and sufficient conditions of resource development,

bundling, and deployment in seaport operations from a multi -theoretic perspective 1 RBV, dynamic
capability and contingency T to unravel the conundrum of how seaports achieve competitive

advantages using common resources and apparently similar operations processes.

Design/methodo logy/approach: We address our research question through a case study of the
development path of the port of Dubai, the largest seaport in the Middle East region, from its initial
development to the mid  -2010s. Drawing exclusively from secondary data sources , we examine the
infrastructural investments and capability building programs of Dubai port across five decades to develop

resource -based constructs.

Findings: Our analysis reveals that while Dubai seaportos
large -scale infrastructure (resource) building programs, Dubai Port Authority has been highly strategic

in organizing, bundling and re -deploying its resources to meet the evolving geopolitical dynamics of the

Middle East region that underpin its import -export t rade. We developed six dynamic resource -based
capabilities - resource agglomeration, resource connectivity, resource complementarity, resource
fortification, resource alignment, and resource adaptation T to explain the developmental path of Dubai

port as i t built its competitive position.

Value: This study contributes to theory building by offering a resource structuring management
framework to explain how seaports achieve their competitive strengths through resource development,

bundling, and deployment. The framework also provides as a blueprint for strategic seaport
development.
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Indigenous Crowd Sourcing in Last Mile Delivery in a Developing Economy
Kola Ewedairo !, Prem Chhetri !, Samuel Ba batunde Adedotun 2
1: RMIT University, Australia; 2: Osun State University, Osogbo, Nigeria

Customer -suppliers relationship in developing economy informal sector is different from the traditional
dyad supply chain networks. The collaborative relationship b etween the customer and the supplier is
also different.

Purpose: The purpose of this paper is to examine and streamline the collaborative relationship

between customer and supplier in a developing economy towards sustainable last mile delivery. The

paper aims at examining the informal collaborative relationship between stakeholders to improve last
mile delivery (LMD) process, trust and efficiency in a developing economy. The paper thus evaluates

and proffer technigues to improve the use of informal crowd sourcing process through vehicle motor

parks and commercial vehicl  esin LMD

Design/Methodology/Approach: Challenges associated with LMD are ongoing in relation to sending
and receiving goods, particularly in a developing economy where there are larging 3PL providers.

Iproved technology has allowed the increased use of cr owd sourcing (CS) in last mile delivery,
indigenous idea of B2B, B2C and C2C has been on the increase through motor parks and commercial

transport providers in developing economy like Nigeria.

The research utilised mixed methods using questionnaires and i nterviews to understand the current
involvement of informal sector in last mile delivery and proposed a process of improving its use in
LMD.

Findings: The research found out that goods are not limited to physical objects but includes cash and
that the pri ce for goods is based on the transport cost of one person physically travelling on the
vehicle. In addition, goods moves from one location to any part of Nigeria and the efficiency and
effectiveness depend on the personality of drivers.

Value: Extantlite rature has enumerated the importance of different relationship in LMD in developed
economy. However, the operational process and the contribution of this informal sector has not been
studied, hence, the contribution has been greatly unnoticed, hence the p otential has not been fully
harnessed. This paper is therefore the first attempt in examining the operation of this informal crowd
sourcing approach in LMD, particularly in a developing economy.

Research Implications: The findings of this research will ass ist stakeholders in formalising the
process, improve trust and efficiency of the indigenous use of commercial vehicles in LMD.

Research Limitation: The dearth of data regarding the weight, size and value of goods sent limit the
rigour of analysis that can be carried out. A formalise arrangement as proposed by this research will
provide appropriate data and ability to for comparison of the type of crowd sourcing identified in the
research.
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Estimating ship carbon emissions in ports: A mixed approach for obtaining missing
ship technical data
Ruikai Sun___, Wessam M.T. Abouarghoub, Bahman Rostami - Tabar, Emrah Demir
Cardiff Business School, Cardiff University, United Kingdom

Purpose of this paper: In recent years ship emissions have become a major source of global air
pollution and greenhouse gas emissions. Annual emissions of carbon dioxide account for 2.9% of global
emissions. And 70% of ship emissions are generated in offshore areas. Unlike airp orts, ports are mostly
built near city centres and emissions in port areas can have a significant negative impact on the
environment of urban and the health of the citizens who live around the port. If the carbon emissions

from ships in ports can be accura tely estimated, it will be possible to reduce the amount of CO2 produced

in the port area more effectively.

Design/methodology/approach: In this paper, we propose a combination of Big Data and a Fuel -
based Bottom -up method. The technical data of individua | ships and the historical activity trajectory of

the Automatic Identification System (AIS) are obtained by Refinitiv, and the specific fuel consumption

curves of ships' engines are used to calculate the fuel consumption under different activity patterns.

Based on these fuel consumptions the ship emissions from the port can also be precisely estimated.

Findings: The new model is able to reduce the overestimation of CO2 emissions from the Energy -based
method for ships' main engines operating at high loads. It also compensates for the under -estimation of
CO2 emissions from the Energy  -based method at low loads on the ship's main engines. This results in

more reasonable emission estimates for ships in port.

Value: There are currently two main types of methods for measuring emissions from ships in ports: the
Top-down and Bottom -up methods. The recent research suggests that the Bottom -up method is more
accurate due to the improvement of AIS. In addition, most Bottom -up methods use the Energy  -based
approach, butf or some emissions, which are based on a fixed amount of fuel consumption, such as CO2,

the Fuel -based method is more precise. Finally, most of the current port emission studies are focused

on large international ports and use local port databases, which ar e not generalisable. The new method
balances the difficulty of collecting data with the accuracy of the estimation results. As the data is

sourced from Refinitiv, it has data on ships from almost all over the world. The new method is therefore

not only sui table for large ports, but also for the rest of the small and medium -sized ports. By adjusting
the different emission parameters, it is also possible to simulate the impact of various policies on port

emissions, providing powerful data to support port mana gers in their future green port plans.
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EFFECTS OF TRAFFIC AND GEOMETRICAL ENVIRONMENT CONDITIONS ON
BUSINESS FLEETS BY USING GPS RECORDS
Takeo Takeno !, Masayuki Inoue 1 Masaaki Ohba 2

1: Graduated School of lwate Prefectural University, Japan; 2: Nippon university, Japan
Purpose of this paper: Business fleets, which might consist of lorries and other vehicles, play very
important roles in freight transportation. In fact, they conveyed more than 90% of freight tons and 50%

of freight ton kilometres inside Japan in 2018 (MLIT 2019). Condition of each vehicle depends on not

only time duration in service but also environment in service, e.g. weather including temperature and

road conditions such as altitude. The aim of this research is to clarify effects of environment condition
on business fleets. As the first step of our research project, we present relationship among fuel
consumption and road conditions such as altitude, velocity, road category, etc.

Design/methodol ogy/approach: We have conducted collaborated research project with truck
manufacture. We have obtained GPS trajectory records of several trucks in service through the project.

First we develop Map - Matching system which estimates accurate position of the v ehicle on road network
from latitude and longitude obtained from GPS records. We use a digital road network in which whole

roads and intersections are represented in edges and vertexes. With the system, we identify the edges

where the truck actually runs a nd derive information of the edge such as altitude or width of the road.

Second, we conduct regression analyses to present relationship between condition of the vehicle and
environment in service. As the first step of this research, we set fuel consumption as the outcome
variable. For explanatory variables, followings are employed that are altitude of intersection, road

category such as highway or general road, and velocity of the vehicle.

Findings:  Correctness of Map -Matching varies from about 50% to 90%. Here we count number of
correct edges from the start point to the end point of single trip of truck. High accuracy is obtained if

the truck runs on Highway. On the other hand, it gets worse if the t ruck runs community roads. We have
conducted a regression analysis. As an example, we have found that very weak relationship has been
observed among fuel consumption, altitude and inclination of the road. Further analyses will be
conducted for another expl  anatory variable.

Value: Anal yses of running vehicles has been conducted in co
identify exact posit ion of the vehicle was. Therefore, outcome of analyses may be ambiguous. On the

other hand, our approach provides exact behaviour of a vehicle. Further analyses will be able to

employed.

Research limitations/implications . Currently we are developing and aiming to establish analysing
methodology. Therefore, several vehicles are selected to analyse. And trip area is also limited.
Practical implications : Outcome derived from our research will provide to estimate fuel consumption
according to planned trip route. It will contribute transportation industry. Furthermore, our estimation

will contribute future parts failure and to increase availability ratio of business fleets. With accumulation
progressed, insight obtained from these analyses will contribute development activity in a vehicle maker.
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A two -stage stochastic programming model for humanitarian logistics ne twork
design considering uncertain data
Chung -Cheng Lu %", Yu -Shyun Chien 1!, Da-ChengHong !
Kuo -Hao Chang 2, Wen -Jui Su 2, Chih -Chang Chang 2
1: Department of Transportation and Logistics Management, National Yang Ming Chiao Tung
University, Hsinchu, = Taiwan 2: National Science and Technology Center for Disaster Reduction, New
Taipei City, Taiwan
*: Corresponding author, Email: jasoncclu@nycu.edu.tw

Purpose of this paper: This study addresses a network desig n problem for the humanitarian logistics
in the aftermath of earthquakes. The urgent relief distribution network consists of three levels, namely

relief suppliers, relief distribution centers (RDCs), and relief stations in affected areas. The problem

invol ves the following decisions: (i) the location and capacity of the RDCs, (ii) the allocations of the relief
suppliers and relief stations to the selected RDCs, and (iii) the paths for sending reliefs from the selected

RDCs to the reliefs.

Design/methodolog ylapproach: The uncertainties in link travel times and breakdown probabilities

and in relief demand are described using a set of scenarios with given probabilities. This study formulates

the problemasatwo -stage stochastic programming model in which the location decisions are considered
in the first stage and the allocation and path selection decisions in different scenarios are made in the

second stage. The underlying model combines the features of both the vertex p-center model and the
p-median model su ch that not only the maximum distances between the RDCs and the relief suppliers

and stations but also the expected total distance between the facilities are minimized.

Findings:  To evaluate the performance of the stochastic optimization model, we selected New Taipei

City, Taiwan as the case study and generated the test instances using real -world data from the city
government. The test instances of the proposed model were solved us ing Gurobi. The numerical results
show that the model is effective and efficient in designing the urgent relief distribution network
considering the data uncertainties. Additionally, sensitivity analyses were also conducted to examine the

impact of the dif ferent parameters on the solution results.

Value: This study contributes to the existing literature by proposing an optimization model that
integrates the supply side and the demand side in the humanitarian logistics (or relief distribution)
network desig n problem. The proposed two - stage stochastic optimization model addresses a number of
important decisions in designing the relief distribution network and considers uncertain travel time, link
breakdown, and relief demand. The proposed approach could assis t the decision -making of urgent relief
distributions in the aftermath of earthquakes.
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A debate on Current Trends that shape the Future of Supply Chain Systems

Nico leta Tipi !, Sara Elgazzar 2
1: The Open University, United Kingdom; 2: College of International Transport and Logistics, Arab

Academy for Science, Technology and Maritime Transport, Egypt

Purpose of this paper:

Over the last two decades, global supply chains have faced significant transformations where approaches
that emphasised the benefits of leanness, agility, risk, sustainability, resilience, and digital technologies

have dominated research agendas.

The scope of this paper is to delve into a discussion that not only characterises current trends but also
provides a critique to potential impact these may have on future supply chains.

Design/methodology/approach:

Supply chains have been assessed in ter ms of their leanness, responsiveness, agility and leagility (Fadaki

et al. 2020), sustainability (Brandenburg et al., 2014), risk and resilience (lvanov and Dolgui, 2020),

the use of technology (Frederico et al., 2019), the application of business analytic s and modelling (Tipi,
2021; Tipi and Elgazzar, 2021).

The approach adopted in this research is to take a critical view on evaluating current trends that have

shaped supply chain systems by reviewing current literature and reporting on key findings.

Findings:
Based on findings from the literature, over the years various trends have created opportunities as well
as challenges for organisations, with the expectation to observe increase flexibility, quality, productivity

where with the introduction of new technologies, we see new societal challenges and the impact these
have on wusersdé interactions and t heanakngig bemgpdpproacheda®™e on an
impact global pandemic has had on supply chain and the new approaches adopted during this p eriod

give a new angle on understanding the way supply chain design and structures are changing.

Value:

This work will capture key challenges and benefits offered by new trends in the use of technology,
sustainability and resiliency in the supply chain s. Supply chain management trends (supply chain
integration and visibility, digital twins, sustainability powered by technology, self -thinking supply chains,
sustainable and resilient supply chain, viable supply chains, and others) have been evaluated to h elp us
explain how they will reshape the industry and contribute to the current research agenda in this field.

Research implications:

The structure of supply chain is expected to change in the future, therefore practitioners as well as
academics must eng age in extensive research and implement new approaches and new technologies to
ensure compliance with changing strategies and processes, allowing supply chain members to operate

more effectively and efficiently across the board. This work brings theoretica | contributions to the field
of supply chain management by drafting a research agenda for future supply chains and by raising
awareness among practitioners on how these trends may changes and impact their business.
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AN EMPIRICAL ANALYSIS OF SUPPLY CHAIN POLICIES AND AMBIDEXTROUS GREEN
INNOVATION: THE PERSPECTIVE FROM CHINA
Wenhao Yang , Zhaokun Guo, Xiaohong Liu
Central University of Finance and Economics, China, People's Republic of
Business School, Central University of Finance and Economics, Beijing, China
E-mail: xliu@cufe.edu.cn

ABSTRACT

This study develops a research framework concerning supp
green innovation. The investigation was taken in China, in which the first policy as to the innovation and

development of supply chain management SCM issued in 2017 was utilized for examination. The

method of Propensity Score Matching - Difference in Differences (PSM  -DID) was employed to measure

the effec t of this policy. The results reveal t hat the firs

exploitative and exploratory green innovation. Consequently, the implications derived from empirical
results are made for researchers and SCM practitioners as wel l.

INTRODUCTION

It is recognised that government policies play an important role in innovation in green firms. For

example, Frondel et al. (2008) found that environmental innovation activities are closely correlated with

the stringency of environmental po licy, by exploring the case of German manufacturers. Furthermore,

Chen et al. (2018) argued that government environmental policies and regulations can put coercive

pressures on firms, driving them to engage in green innovation activities. Hu et al. (2021) examined the
green subsidy, awell -designed environmental policy, highlighting its positive impact on green innovation
behaviours.

Yet a close examination of the extant literature reveals that most studies focus on the effect of
governmental policies on corporate green innovation at the aggregate level; a detailed analysis of a

firmds ambidextrous gr een i nmeeninadvatianandexploraive greex jpriowaiioh at i ve (
(Wang et al., 2020), is still lacking. In particular, it is unclear what the effect is when the policy is specific
to supply chain management (SCM) in a particular context, such as China. In China, SCM is in extricably

intertwined with the Chinese economy and society, having developed rapidly in recent years (Liu and
McKinnon, 2016). The critical role played by SCM in the nation has received considerable attention in

both the academic and business worlds. In O ctober 2017, the General Office of the State Council of

China issued its 6Guidance on Promoting Supply Chain | nn
supply chain has become a new organisational form of industry and economy, and that it is important

to promote the development of supply chain innovation. From this starting point, the purpose of this

study is to investigate the extent to which this policy implemented by the Chinese government at a

certain time has an i mpact onenianofaion més ambi dextrous gre

The remainder of this paper is organised as follows. Section 2 discusses the relevant literature. Section

3 introduces the theoretical background and develops the hypotheses. In Section 4, the methodology
and data used in this paper are pre sented. The empirical results are described in Section 5. Finally, a
general conclusion and discussion of the limitations of this study and suggestions for future research are

provided in the last section.

LITERATURE REVIEW

Ambidextrous green innovation

The theory of organisational ambidexterity suggests that firms need to balance the needs of the present

and the future in their business operations, requiring them to manage existing operations efficiently

while adapting to future changes; for this, the ability to both exploit and explore is essen tial
(Duncan,1976). March(1991) proposed that exploration and exploitation represent the core of
organisational ambidexterity, with exploration being related to behaviours such as innovation, discovery,

and search, and exploitation being related to behavio urs such as improvement, implementation, and
execution; and pointed out that firms need to combine both capabilities in order to adapt to
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environmental changes and achieve sustainable development. It is widely recognised that balancing

exploration and expl oitation of business opportunities is essential for the long -term sustainability of an
organisation (Tushman and O6Reilly, 1996) , neaessdry forfirmsto a mbi d
balance short -term performance with long -term sustainability (Raisch and Birkinshaw,2008).

Based on the perspective of organisational ambidexterity

that green innovation can be similarly divided into two forms, explorative and exploitative, which cycle

back within the firm and t ogether drive green development. In this context, exploitative green innovation

refers to activities that follow existing resource and capability pathways, use existing technology, and

improve current green products, processes and services, while explorati ve green governance innovation
refers to exploring new knowledge and capability pathways, involving the development of new
technologies (March,1991; Raisch et al.,2009; He and Wong,2004). Both types of green innovation
practices can not only help firms dev elop environmentally friendly products and processes, but can also

play an important role in operating in a socially responsible way and deterring imitation by competitors
(Chang,2018).

The role of policy in a firmbs green innovation
Sincegreeninnovatio n behaviour has fAdouble externalitieso ari sing
environment al costso, it i s not sufficient t o study i
management theory alone (Bansal and Roth, 2000). Therefore, scholars gen erally recognise the

important role of policy for green innovation in firm. Some scholars believe the policy will have a positive

effect. Porter and Van der Linde (1995) proposed the Porter hypothesis, which argues that environmental

protection cannot be d iscussed simply in opposition to economic development, and that appropriate

environmental regulation will promote more green innovation activities. Jaffe and Palmer (1997) classify

and analyse policy instruments, suggesting that appropriate environmental r egulations may stimulate

green innovation.  Lanoie et al. (2011) argue that government regulation will have a positive impact on

firm green innovation by promoting green process innovation. Some other points of view are at opposite

poles. Yet Horbach (2008) argues t hat i n order t o respond to the
regulations, firms need to invest resources into purchasing relevant equipment and technology and

paying for labour and technology, which forces them to reduce their green innovation activi ties.

A review of previous studies shows that many scholars have examined the impact of policies on green
innovation, but there is still a lack of research on ambidextrous green innovation. Moreover, the different

policies are heterogeneous in terms of th e green innovation activities of firms, and the diversity of policy

instruments will lead to complex outcomes (Goulder and Watkins, 2008). There is also a lack of research

on supply chain policy and green innovation. Thus, this paper aims to explore the ro le of government
supply chain innovation policies in influencing firmsé
China.

THEORETICAL BACKGROUND AND HYPOTHESIS DEVELOPMENT

The Supply Chain Innovation Policy implemented in China in 2017 calls for improving integrated
innovation capabilities and establishing a green industrial system covering all aspects of design,
production, distribution, consumption, and recycling. Highligh ts include: promoting green management
of the entire product life cycle, exploring the establishment of a standard system for unified green
products, carrying out green manufacturing management demonstrations in pilot firms, encouraging the
innovation and  promotion of energy  -saving technologies, and supporting the establishment of a reverse
logistics system.

We argue that the above -mentioned supply chain innovation policy has clarified the important
development objectives of green innovation for pilot ent erprises, proposed reasonable and effective
means of supervision and management, therefore promote ambidextrous green innovation in pilot firms.

First, for enterprises, undertaking green innovation reflects their concern and consideration for the
ecologica | environment, requiring the pursuit of economic performance while acting in an
environmentally responsible way (De Medeiros et al., 2014), which requires the investment of more
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corporate resources and increased costs while also facing greater risks of unc ertainty (Zailani et al.,
2014). Relevant policies aim to create a good policy environment for supply chain innovation and
application; build an innovation service platform; provide inspection and certification, market
development and other services to mit igate the potential risks posed by green innovation; and encourage

the establishment of specific investment funds and research centres to provide financing support and

technical support for firms to carry out innovation activities. By reducing costs and co ntrolling risks,
enterprises will be more motivated to participate in ambidextrous green innovation activities. Based on

the theory of market failure and government intervention, Mamunesa and Nadiri (1996) suggest that

there is a spillover effect of green technological innovation that leads to insufficient investment in
technological innovation by firms; policy support serves to correct the effect and helps to promote green
innovation behaviour. Finally, for firms, the application of environmental managemen t implies the

development and application of different green technologies that extend beyond the traditional scope of

business operations and research. In addition, environmental programmes involve all parts of an

organi sationds manage me astthe enfire supphy,chaia, sncludiag suppliers, retailers,
customers, and other non  -traditional stakeholders. Technical barriers and complex environmental
planning relationships are major impediments to green innovation activities by firms. The policy pro poses
to encourage the promotion of collaborative green innovation in the supply chain and the construction

of a reverse logistics system, among other measures, to promote ambidextrous green innovation

activities. Therefore, this paper puts forward the fol lowing hypotheses:
H1: The supply chain policy in China promotes exploitative  green innovation in pilot firms
H2: The supply chain policy in China promotes explorative green innovation in pilot firms

RESEARCH METHODOLOGY

Data collection

In order to ensure data availability and obtain relatively balanced panel data, we selected listed
companies as the study sample for the treatment group, a total of 63 pilot firms, drawn from the list of

pilot firms publicised by the policy. The time span selected was from 2013 to 2019 to avoid any impact
of the Covid -19 pandemic on the experimental results. To minimise industry heterogeneity, 63
manufacturing firms that were not affected by the policy were selected as the control group. The data

were obtained from the RESET Database, Chinese Research Data Services (CNRDS), Chinese Corporate
Social Responsibilities Database (CCSR), and the Green Patent Research Database (GPRD).

Research variables

According to Wang et al. (2020), exploitative green innovation refers to innovation behaviour that follows
the existing green technology track, which is expressed as the improvement and perfection of existing

green knowledge and technology. By contrast, explorative green innovation is defined as innovation
behaviour that breaks through the existing green technology track, accompanied by the generation of

new green products and technologies. Therefore, we selected the four dimensions of product strategy
emission reduction strategy, recycling strategy, and energy strategy to measu re exploitative green
innovation, and used the logarithm of number of green R&D patents to measure explorative green
innovation. Subsequently, we selected a series of control variables related to green innovation capability:

Return on Assets (ROA), Current Ratio (CR), Debt Asset ratio (Lev), and Assets turnover (ATO).

Research modelling

In order to identify the relationship between supply chain innovation policy and the ambidextrous green

innovation of firms, we used a difference -in-difference (DID) method to construct the model.
53 | [ "YI Qa@0"Yi Qudo'Qo Qi 6 Q0 Qi & - 1)
%3 | | "Yi Q&yo"Yi ‘QaDoQ0 Qi 60 "Q0 Qi & - 2)
Where US and ES are the explanatory variables, denoting f
the experimental variable in the difference -in-difference method, where the collated pilot firms are
defined as the t reatment group (set as 1), and the remaining firms are the control group (set as 0).
denotes a time dummy variable in the difference -in-difference method to measure exogenous policy
shocks, with the policy being initiated in 2017; thus, it has a value of 0 before 2017 and 1 for 2017 and

beyond denotes a series of control variables in this study, and is a random disturbance term.
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Considering that the pilot firms selected for the policy may not be randomised, and to avoid the ensuing
endogeneity problem, be  fore conducting the double difference regression analysis, we applied propensity

score matching (PSM) for the control group to ensure that the intervention effect estimates were based

on different outcomes between comparable individuals (Heckman et al., 19 97), using the PSM method
with the control variable as a covariate in matching, and choosing Logit regression to achieve it.

EMPIRICAL RESULTS

Descriptive statistics

Due to there being some missing values, this is an unbalanced panel. Among the explanatory variables,
the mean value of exploitative green innovation is 0.934, the mean value of exploratory green innovation

is 0.394, the minimum value is 0, and the maximum value is 4.575, which indicates that there are large

differences between firms at the level of green patent R&D. As for the control variables, the current ratio

and asset turnover ratio differ significantly, which reflects the importance of conducting propensity score

matching.

The results of PSM
Subsequently, we adopt a caliper ma tching approach and select all control variables as covariates, and
the results after regression using the Logit model are shown in Table 1.

It can be seen that the deviation between the experimental group and the control group before matching
is large, a s can be seen by the p -values all being 0. After matching, the standard deviation is well
controlled and the error reduction is obvious.

Unmatched Mean %reduct t-test V(T)/
Variable %bias )

Matched Treated Control bias t p>t V(C)

Lev U 0.558 0.396 94.5 13.72 0.000 0.89
94.9

M 0.558 0.566 -4.8 -0.69 0.490 0.80*

CR U 1.461 2.187 -54.6 -8.02 0.000 0.28*
86.8

M 1.462 1.366 7.2 1.44 0.150 0.67*

ROA U 0.045 0.089 -61.7 -9.05 0.000 0.34*
94.4

M 0.045 0.043 3.4 0.53 0.597 0.38*

ATO U 1.062 0.812 37.3 5.38 0.000 1.81*
57.9

M 1.052 0.946 15.7 2.00 0.046 0.78*

Table 1: Results of PSM
Results of hypothesis tests
After removing the 37 observations that failed to match successfully, a difference -in-difference test was
performed. The results are shown in Table 2. It can be seen that exploitative green innovation and
explorative green innovation are positively correlated with the DID regression results, both significant
at the 95% level,  and the regression results are consistent with expectations, supporting the research
hypothesis that the implementation of the supply chain innovation policy has promoted ambidextrous
green innovation activities in the pilot firms.

(H1) (H2)

us ES
After -0.155 0.140
(-1.13) (0.13)
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Treat 0.534 ™ 3.016

(4.11) (2.99)
Treat*After 0.337 " 2.473 "
(1.78) (1.68)
Lev -0.743 6.847 "
(-1.74) (2.06)
CR -0.142 ™ -0.184
(-2.80) (-0.47)
ROA -1.100 -1.038
(-1.48) (-0.18)
ATO -0.344 ™ -1.857 ™
(-4.64) (-3.22)
_cons 1.694 ™ -0.520
(5.78) (-0.23)
N 843 843

t statistics in parentheses
"p<0.05 T p<0.01, ™ p<0.001
Table 2: Regression results for H1 and H2

CONCLUSION AND LIMITATIONS

The empirical evidence reveals that the first SCM policy published by the Chinese government in 2017
is associated with both exploitative and exploratory green innovation within firms. This finding derived
from the empirical results has implications for bo th researchers and SCM practitioners.

To the best of our knowledge, this study is the first to examines the effect of supply chain policies on a

firmds ambidextrous green innovation by considering the
China. Th e findings of this study contribute to SCM and innovation literature and the results can help

supply chain managers to better understand the SCM policies and ambidextrous green innovation.

However, this paper has some limitations. First, we chose to measure corporate ambidextrous green
innovation from the perspective of four dimensions, and green patent R&D, which may ignore other
important influencing factors. There is still a lack of research and analysis on the specific process,
mechanism of action , and path of policy influence, and future research could introduce more influence
mechanisms to explore the relationship between policy and ambidextrous green innovation in more

depth.
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1. Introduction

In an open buyer -manufacturer -supplier triad, where the buyer has little or no contact with the supplier,

the buyerdéds concern on supplierés compliance with its req
manufacturers (Villena & Gioia, 2018). Recent studies on achieving supply chain sustainability practices

(e.g., Marshall et al., 2019; Meqdadi et al., 2018) have shown that buyers could use various power

sources associated with their customer status to induce manufacturers (or tier -one suppliers) to manage

lower -tier suppliers accordingly.

I n developing countries, reported sustainability practi
(Alamgir & Baneriee, 2018; LeBaron et al., 2017), which throws into questions the effectiveness of

buyer éwer imrealizing sustainability practices on their upstream supply chains. Noteworthily,

empirical evidence has shown that quality management is a precursor to the development of

sustainability practices, such as environmental management (Jabbour et al., 2014) and corporate social
responsibility (Abbas , 2020), within organizations.

On account of the empirical link between quality management and sustainability practices, this study

examines the effect of buyers6 use of power to engender
manage their suppliersd quaykri-rhapufagturea ¢ suppleetsadsi \We egpbore nhe b
effects of buyer 6s us e dodoerdve, vewardplegitreate, experty and referent power

0 on three manufacturerds suppl i er Tigsuppllenqualty naositering (8QM}, e mec h
m anufacturer -supplier supportive norms (MSSNSs), and supplier quality collaboration (SQC) T within the

cont ext of Vi etnambs manufacturing sector, where compar
management systems to gain a competitive edge (Phan et al.,, 2019). Further, given the proven

interactions between power use and relationship attributes, such as trust and commitment, existing

between the power user and power recipient (e.g., Horak & Long, 2018; Jain et al., 2014), we also

assess how these relationships are moderated by the relational tie (manifested through trust and
commitment) between buyer and manufacturer using hierarchical regression analysis.

This study extends current knowledge on buyersd use of p
of upstream suppl i erracticesghnoagh an undetstarldingt of thepe effects on quality

management within open triads. It also provides an understanding of the moderating role of buyer -
manufacturer relational tie on those effects, contributing to both theory and practice.

2. Theoretical Background and Hypothesis Development

2.1 Use of Power in Supply Chain Management

French and Ravends (1959) seminal work distinguishes five po
expert, and referent power. Coercive power refers to the power userds threa
should the latter fails to comply with its requests. Re
incentives to encourage the power recipient to comply with its requests. Legitimate power is derive d

from the power recipientds recognition of the power wuser
power stems from the power recipientés belief that it col
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expertise. Referent power nests on the power user6s reputation, which the pow
desires to be associated with.

Extant literature has found that each power source invites distinctive responses from power recipients.

When coercive power is used, power recipients would ge nerally respond negatively, ranging from
reluctance to accept unfavorable deals (Clauss & Boucken, 2019) to outright refusal (Nyaga etal., 2013),
contingen tupon the dependency relationship between the user and recipient. In contrast, reward power

and referent power tend to generate positive engagement from power recipients (Meqdadi etal., 2018;
Clauss & Boucken, 2019). The effects of legitimate pow er have been mixed: producing little impact under

the Guanxi culture (Zhao et al., 2008), but invoking strong collaboration under the rational decision -
making regime (Terpend & Ashenbaum, 2012). Though generally positive, use of expert power has, at

times, veered recipientsto aless c ooperative posture when being viewed as a subtle form of punishment

(Terpend & Ashenbaum, 2012).

In the context of an open triad, buyerb6s use of coercive
has not been effective in inducing manufacturer to engage supplierbds to meet buy
Mar shall et al ., 2019; Meqgdadi et al ., 2018) . Buyerds u.
contrast, have been relatively successful i n mot isuppot i ng
to meet compliance requirements (e.g., Marshall et al., 2019; Megdadi et al., 2018).

2.2 Supplier Quality Assurance
Mainstream supplier management literature suggests SQM and SQC are two critical supplier quality

assurance mechanisms (Vachon & Kl assen, 2006) . SQM refers to a firm
quality compliance in their operations (Akamp & M¢l |l er, 2013) . SQC demonstrat
work directly with suppliers to obtain quality -compliant raw materials or components (Yu & Huo, 2018).

In this study, we added MSSNs as another supplier quality assurance mechanism . MSSNs refer to
expectations both manufacturer and supplier sé&Jahne992)b o ut
They are self -regulated and self - enforced, rather than externally imposed, and work on the principles of

mutual trust (Zhou et al., 2015). This is the p redominant means businesses in a Guanxi -based market

operate (Kam & Lai, 2018).

2.3 Power and Supplier Quality Assurance in Buyer -Manufacturer - Supplier Triad

Empirical evidence on the effect of power use in Guanxi -based cultures (e.g., Meqdadi etal., 2018; Zhao

et al., 2008) generally concurs with those found in non -Guanxi -based contexts. Coercive power tends

to be perceived negatively by power recipients (Zhao etal., 2008; Huo etal., 2018). In a triadic context,

Meqdadi et al . (2018) have found that buyer 6s u seanarufactuceser ci v
(or tier -one suppliers) to propagate sustainability practices upstream to tier -two suppliers. Their case

study of multi  -national corporations on power and diffusion of sustainability practices in supply networks

al so reveal s t baftrewdrdylggdimadbesexpers and referent power, individually, has been

effective in prompting Asian (i.e., China, India, South Korea, and Taiwan) suppliers to spread

sustainability practices to upstream suppliers. On that account, we propose the follo wing hypotheses:

Hl1. Buyer s use of coercive power is negatively associat et
and (c) SQC.

H2. Buyer 6s use of reward power is positively associated
and (c) SQC.

H3. Buyer 6s use of | egitimate power i s positively associate
and (c) SQC.
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H4. Buyer 6s use of expert power is positively associated
and (c) SQC.

H5. Buyer ds use of rsefpasintti weolwerassoci ated with a manuf ac
and (c) SQC.

4 Moderation effects of Buyer - Manufacturer Relational tie

Studies on power use in Guanxi -based business contexts (e.g., Horak & Long, 2018; Liu et al., 2015)

have also revealed strong links between power and relationship attributes, like trust (Horak & Long,

2018) and commitment (Jain et al., 2014). On the strength of those evidence, we posit that in a buyer -

manufacturer -supplier triad operating in a Guanxi -based context, the buyer  -manufacturer relational tie,

manifested through the reciprocal trust each has on the other and the commitment to the relationship,

would moderate the effect of buyerds use of power on the
quality assurance mechanisms to manage upstream suppliers.

Under a strong rel ational ti e, b uy arbé sviewads & aro éxpeated e r c i v
performance -nurturing endeavor (Horak and Long, 2018) . By contrast, buyel
could be seen as unexpected if the relationship between buyer and the manufacturer is Guanxi -based:

the manufacturer does not expect rewards but rather looks tow ard favorable treatments from the buyer

(Liu et al., 2015). We anticipate a strong buyer -manufacturer relational tie would weaken 1) the negative

effect of coercive power and 2) the positive effect of re
man agement efforts, leading to the following hypotheses:

H6. The strength of buyer -manufacturer relational tie will positively moderate the negative effects

buyerds use of coercive power has on a manufacturerds (¢
H7. The st rength of buyer -manufacturer relational tie will negatively moderate the positive effects

buyerds use of reward power has on a manufacturerds (a)

Under a strong relational tie characterized by mutual trust and strong commi t ment, the buyerad
legitimate power, such as exerting its authority to exploit values from the manufacturer (Brito & Miguel,
2013), would likely be resented by the manufacturer (Griffith et al., 2017) who would likely to decrease

its supplier quality management effort, leading to the following hypothesis:

H8. The strength of buyer -manufacturer relational tie will negatively moderate the positive effect
buyerds use of | egitimate power ha(®)MEBNsandfepaIQCf act ur er 6s

Further, if the buyer overloads the manufacturer with expert power, the latter may be reluctant to

collaborate (Byrne & Power, 2014). This cannot be truer under a strong tie: to assimilate new knowledge,

a power recipient may have to put extra effo rts into adjusting its well -established routines (Kim & Choi,

201 8). Therefore, under a strong buyer -manufacturer tie, buyerds persisten:
result in the manufacturer finding it problematic to continuously reorganize its operations, leading to a

di sregard of the buyer 0 stak20GwWetlug leypothdsizel thate | m

H9. The strength of buyer -manufacturer relational tie will negatively moderate the positive effect
buyerds use of expert power has on a manufacturerdés (a)

By contrast, buyerds use of referent power would be fav
relational tie between the two edeiveéops: bpowdr i It eat pden
reputation grows when the relational tie between them becomes stronger (Kahkdnen & Virolainen,

2011). This suggests that buyer -manufacturer relational tie woul d positively moderate the relationship
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bet ween buyerdés wuse of referent power and manufacturer 8

follows:

H10. The strength of buyer -manufacturer relational tie will positively moderate the positive effect
buyeués of referent power has on a manufacturerods

3. Methodology

3.1 Survey Instrument and Data Collection

We tested our hypotheses using data collected from an online survey of manufacturers in Vietham. We
developed our questionnaire using items adapted from prior studies (see Table 1). For each item,
respondents rated the level of their agreement with a given statementon a 7 -point scale
Di sagreeo, 7 = AStrongly Agreeod).

The questionnaire is structured into three key sections. The first section focused on respondent and
company profiles. At the end of this section, respondents were asked to identify a key product their
company produced, the buyer which placed the largest s hare of the order volume for this product in the

past three years, and the supplier that provided the critical materials or sub -components for this product.

This identification ensures that responses provided by the manufacturer are grounded in the context
a specific triad, i.e., where the responses pertai

responding manufacturer has with th e identified buyer and the identified supplier, respectively.

The questionnaire, first developed in English, went through a rigorous iterative translation (to

ni
suppliero and vice versa. The second and third secti

(a)

(1

of

Vietnamese) and back -translation (to English) process, until all discrepancies between the original
English questionnaire and its back -translated version were reconciled. The last -refined Vietnamese

version of the questionnaire was then pre -tested with two academics, two logistics professionals and
five manufacturing managers in Vietnam.

The questionnaire (in Vietnamese) was emailed to 2,213 companies identified from Vietnam Yellow

Pages and two directories of Vietnam Manufacturing Associations. After three follow -ups, 295 responses

were obtained, from which 76 incomplete responses were dr opped, leaving 219 usable responses (9.9%
return rate) for analysis. Responding companies were from 12 major industries, with mechanical and

metal works, textile and apparel, and furniture constituting 47%. Over half (60%) of these companies

had less than 100 employees. Over 80% of the responding officers were in a managerial role and about

56% had been in their current job for more than 5 years.

3.2 Data Analysis

Assessment of measurement model

The measurement model was assessed for convergent validity, construct reliability, and discriminant
validity. Convergent validity was assessed through factor loadings and model fit indices. The factor

loadings for all items were above 0.5 (p < 0.001) (see Table 1). The fit indices for the overa Il model

(c2/df=1.581, RMSEA =0.052, CFI =0.912, IFI =0.915) indicate a good fit, providing further evidence

ng
on

S

t o«

c

for convergent wvalidity. To check construct reliability,

constructs except Dependence on Suppl ier exceeded the threshold of 0.7, indicating sufficient construct
reliability. Discriminant validity was established because the correlation coefficients between any pair of
constructs were lower than the square root values of the AVEs for each construct.

Endogeneity check and Hypothesis testing
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Prior to hypothesis testing, endogeneity bias was checkec
powers) may be correlated with error terms (Ketokivi & Mclintosh, 2017).  To address endogeneity, we
followed the two - stage least square regression procedure suggested by Hamilton and Nickerson (2003).

InStage1,weregre ssed each of the five predictors on two instru
dependence on buyer and buyer -manufacturer tie strength (Huo et al., 2018) and obtained the residuals

of each predictor which were free of influence of the two instrumenta [ variables. The Stage -1 regression

results show significant relationships between predictors and instrumental variables, suggesting

potential endogeneity.

Independent Variables
Buyerdéds Use of Coe(Zbhaett &®lowea2618) 75

The buyer would cancel order when it finds ol
(0.66)

-The buyer would withdraw its orders if we fail
upohO. 76)

-lf we do not comply with its suggestions, t he

i ts o(r0d.e70)
Buyerds Use of ReWwahradetPawer, az2008)0
-1f we did not comply with the buyer requests,
it offered)
-By going along with the buyer's requests, we |
-By complying with the buyerds requests, we
manufacturers faced(.réofm t he buyer
Buyerds Use of Legi@ZhmeteaPowa20:8p:. 84
-l't is our undeniable duty to(DoBKUOW the buyer
-We realize our obligation to comply with the
cont r(alc.t6 6)
-While working with the buyer, we accept (iOt.s7 29)
-The buyer has the right to expect us t(d.gad)al
Buyerds Use of ExXPraet Paolwera2618) 81
-We obtained good advice from the buyer to(6ofn
-The buyer -gasal wél ed people who know what mu s
(0.78)
-The buyer has the expertise to help us to Mmani
Buyerds Use of Ref(Ehaat ®lbowea2618) 85

-We admire the way the buyer runs its qualitQ@.

-We want to operate our quality management sSys

(0.82)

-We share similar ideas with the buyer about

(0.72)

-Because we are proud to be affiliateidt waglkyg Olhs
Moder ating Variabl e

Buyer -Manufacturer Relational Tie (Kim & Choi, 2018): a=0.87

-We perceive the buyer as (a0 .t7réuyst worthy partne

-We and the buyer perceive each other (8s94d4h i m

93



-We and the buyer share similar values and beli
mut ual bdmef8i2t) s
-We and the buyer have developed a goofd BwgEdaé.

Control Variabl es

Manufacturerob6s Dependengclduetn &lu.p,pd2eelr®) 61
-The supplier supplies over 50% of raw materia
to produce the key product Iine for the bigges
(0.76)

-1t would be difficuldt for us to finad mdtterri
compone(ndt.s58)
Manufacturer6s Dependentuwtorml Byywemws18) 80
-The buyer accounts for more than 50% of our ¢
(0. 83)
-Our revenue would be significantly reduced(O.f1
Dependent Variabl es
Supplier Quality(Moampodi Mgl lars Q2083) :
-We set clear quality i mprovemgrmt 7t99r get s f or

-We use a for mal procedure to eval gt eé4dd)he sup
-We set clear metrics to measure the qu@&l8@ly p
-We cl osely monitor the supplier's quualirey per
-Our contract wi t h t he supplier clearly spe
components (or materi gl0s)”6t)o be supplied

-We closely monitor the quality of supplies fr

internationalOs6aphdards
Manuf act-Guepl ier Suppor t(iHee &Nedrotnr, 49920D: 78

-We adjust our relationship with the suhpptlherb

gual ity requirements {(06r 7Ry product 1| ine
-We expect t he supplier to mak e adjust ments
requirements in our o0@Qova4py relationship
-Whenever our quality requirements change, t he

new requirements and wouldinat( ®n&%)k to the or
Supplier Quality Qolul &b dHuat &a @® 18.)8 4

-The supplier is often involved in our proedubs®8
-The supplier works closely with us Iin(®@u82)xua
-We help the supplier improve processes to en
(0. 85)

-We help the supplier obtain quality system(0ei
Note : Item loadings were italicized and placed in parentheses

Table 1: Description of Constructs and Measurement ltems

In Stage 2, we estimated the coefficients using the residuals for the five predictors to correct for
endogeneity (Ketokivi & Mcintosh, 2017) and performed the hierarchical regression following the
procedure suggested by Aiken and West (1991). To mitigate multicollinearity, the moderator was mean
centered. The variance inflation factor (VIF) of the independent variables ranged from 1.08 to 5.52
(<10), indicating mu lticollinearity is not an issue (Hair et al., 2010).
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SQM MSSNs SQC
Model 1 2 3 1 2 3 1 2 3
Control Var.
SIZE_CAP  0.28* 0.19* 0.19* 0.13 0.05 0.05 019~ 0.13 0.13
*
LENGTH_  0.27 0.47 0.48 0.34 0.34 0.36 0.04 -0.02 -0.01
S
LENGTH_  -0.09 0.01 0.01 -0.60A -0.50 -0.48 0.01 0.21 0.18
B
DEP_S 0.03 0.02 0.01 0117 0.09* 0.07 0.21* 0.19* 0.17*
DEP_B 0.06 -0.01 -0.01 0.08* 0.03 0.03 010~ 0.05 0.05
Ind. Var.
COER 0.00 -0.02 -0.10 - 0.05 0.06
0.13*
*
REW 0.14*  0.16* 0.24*  0.27* 0174 0174
LEGI 0.30* 0.28* 0.11 0.06 0.02 0.00
* *
EXPE - - -0.02 -0.02 -0.02 -0.01
0.03* 0.03*
REF 0.02 0.03 0.14A 0154 0.13 0.13
Moderating Var.
BMTS 0.27* 0.30* 0.20* 0.22* 0.17* 0.22*
Interaction
COER X 0.08 0.11 A 0.02
BMTS
REW x BMTS -0.06 -0.15 A 0.07
LEGI x BMTS -0.06 - -0.03
0.16*
*
EXPE x BMTS -0.01 -0.01 0.01
REF x BMTS 0.02 0.11 -0.09
F statistics  3.63* 7.76* 5.64* 2.34* 5.14* 4.81* 4.27* 3.92* 2.82*
* * * * * * * *
Adj. R 2 0.06 0.27 0.27 0.03 0.18 0.23 0.07 0.14 0.13
Table 2: Hierarchical Regression Results
Note : A p < 0.1; * p < 0.-faed) ** p < 0.01 (two
Variables : SIZE_CAP: Size of Capital Asset; LENGTH_S: Length of Manufacturer -Supplier Relationship,

LENGTH_B Length of Manufacturer  -Buyer Relationship; DEP_S: Manufacturer ds
DEP_B: Manufacturerd6s Dependence on Buyer; COER:
of Reward Power; LEGI: Buyer's Use of Legitimate Power; EXPE: Buyer's Use of Expert Power; REF:
Buyer's Use of Referent  Power; BMTS: Buyer -Manufacturer Tie Strength (i.e., the Strength of Buyer
Manufacturer Relational Tie).
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4. RESULTS AND DI SCUSSI ON

Our hierarchical regression results (Table 2) show that
dissimilar eff ects in influencing manufacturer in invoking each of the supplier quality assurance

mechanisms. The findings further reveal that only the strength of these effects on MSSNs is contingent

upon the strength of the buyer -manufacturer ties.

Buy er $eof Chercive Power

Coercive power only held a significant negative relationship with MSSNs (i.e., supporting H1b) but not

with SQM and SQC (i.e., not supporting Hla and Hlc). BMTS positively, though marginally, moderated

the negative relationship coerci ve power had with MSSNs (i.e., supporting H6b), but produced
insignificant moderation effect in the SQM and SQC models (i.e., not supporting H6a and H6c).

The above results suggest that buyersé use of coercive p
manufacturersd efforts to employ SQM and SQC to manage t

dampens their enthusiasm on cultivating MSSNs with suppliers as a means to secure quality compliance.
This interpretation aligns with Nguyen and Rosef6s (2009) observation that bu
to Adevel ophtthet rwipartnerso (p. 165) and thus view coe

building. The positive moderation BMTS has on the negative relationship between Coercive Power and
MSSNs concurs with Horak and Longés (2018) observation that manufac
coerciv e power as a performance  -nurturing endeavor in Guanxi cultures.

Buyerés Use of Reward Power

Reward power could prompt manufacturers to tighten SQM (supporting H2a) and build MSSNs
(supporting H2b), but only weakly engage SQC (not supporting H2c). BMTS m arginally weakened the
positive effect of reward power in the MSSNs model (supporting H7b) but was not significant in SQM

and SQC models. Compared with the effects of the other power sources, our findings suggest that use

of reward power is most effective in prompting Vietnamese manufacturers to use all three supplier
quality management mechanisms (SQM, SQC, and MSSNSs) examined in this study.

Buyerdéds Use of Legitimate Power

Legitimate power only had a direct positive effect on SQM, supporting H3a, bu t bears no significant
relationships with MSSNs and SQC (not supporting H3b and H3c). Further, the hypothesized negative

moderating effect of BMTS is only significant on the relationship between legitimate power and MSSNs

(supporting H8b). These findings i ndicate that Viethamese manufacturers tend to leverage the authority

of the buyers as a legitimate reason to monitor the quality processes of their suppliers to avoid relational

conflict with the latter. When these manufacturers have a strong relational ti e with their buyer
use of legitimate power would be resisted to the extent of decreasing their motivation to cultivate

supportive norms with suppliers to ensure supplier quality compliance.

Buyerdés Use of Expert Power

Expert power imparted a negative effect in SQM (i.e., reversing the prediction in H4a), and produced

insignificant effect in instigating manufacturers to develop MSSNs (i.e., not supporting H4b) or engage

in SQC (i.e., not supporting H4c) with suppliers. Neither of the interact ion term between BMTS and

expert power had significant effect on the three supplier quality assurance mechanisms, not supporting

H8 a, H8b, and H8c. These results suggest that buyerdés us
issues and has little  bearing in prompting manufacturers to adopt three supplier quality assurance

mechanisms.
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Buyerdés Use of Referent Power

The hypothesized effects of referent power is only (marginally) significant on MSSNs (supporting H5b)

but not significant for both SQM and SQC (not supporting H5a and H5c). Neither are the effects of the

interaction terms between BMTS and referent power on all three supplier quality assurance mechanisms

(i .e., MSSNs, SQM, and SQC). These findings mthmotivatedtoat Vi
utilize buyerds reputation to monitor -{ws&bliers. or coll abor

From the perspective of employing the three supplier quality assurance mechanisms, it is noteworthy to

mention that BMTS is significant in prompt ing Vietnamese manufacturers to utilize all three means.

When power is used, SQC is not a mechanism of choice. However, supplier dependency is found to have

the strongest effect in motivating manufacturers to undertake SQC to manage suppliers. These findin gs
imply some relational constructs are at work at the manufacturer -supplier end of the triad, which needs
further investigation.

6. Implications and Limitations

Vietnamese manufacturers are in the thick of gaining international recognition and are ac tively pursuing

product quality compliance (Phan et al., 2019). Managing tier -t wo suppliersd quality
instrument to achieve such a goal. Our findings provide useful hints on power use to buyers seeking

outsourcing partners in Vietnam. Buyer s would benefit from understanding how power use in situations

of different relational ties may, or may not, be receptive to manufacturers, especially if the intent is to

enlist the | atterés support to propagate i tchaingamtreelsi ty r eq

Our research is not without limitations. Drawn from a cross -sectional data based on a single partner of
a triad, our research cannot claim to have fully capture
of power, buyer -manufacture r relati onal tie and manufacturerds suppl
Future investigations through multiple case studies to explore the power -relational dynamics across the

triad would be a productive avenue.
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INTRODUCTION

In the ongoing quest for economic development, winners and losers are arguably differentiated by their

ability to successfully coordinate the factors of production. In developed economies, capital has
productively been employed to create an environment in which further investment would enhance
competitiveness and growth. On the other hand, many developing economies are struggling to unlock

their drivers of growth in a meaningful, sustainable, and integrated manner. Many developing countries

are endowed with mineral resources, which if properly exploited, could significantly improve their

economic outlook. Infrastructure investment, which is the backbone for natural resources exploi tation
and one of the most expensive inputs, often takes place in a piecemeal fashion, and growth remains

elusive in the face of inefficient investment decisions (Lenz, Mynyehirwe, Peters & Sievert, 2017; Muller

& Zandamela, 2018; Turok, 2015).

VALUE CHAINS

Value chains have long been employed as a construct to facilitate the competitiveness of firms. In the

inception of its definition, Porter (1985) conceptualized a competitive environment in which firms would

benefit, and unlock value, by investing t 0 position themselves optimally in the value chain. An
understanding of the levers of value creation, and investment in unlocking such value, would facilitate
competitiveness and strengthen the firm's gains in the economy. Examples of successful adoptions of
value chain approaches for unlocking value are numerous, and include Unilever, IBM, Cisco Systems,
Starbucks, and others (Verwijmeren, 2018). The value chain approach enables firms to take a holistic

view of areas of weakness and strength and identify w here finite resources need to be targeted to
achieve maximum overall impact. These firms can take a local, regional, and global view of their market

position and make informed decisions. At the national level, these firm -level investments would translate
into enhanced economic development. As per Adam Smith's concept of the Invisible Hand (Smith, 1904),

market forces would facilitate a trickle -down of investment, that would ultimately benefit all. However,
implicit in the above narrative is the assumption t hat firm value is unlocked within a healthy enabling
environment, where the factors of production are employed appropriately, and where investment would

indeed have the potential to stimulate further economic development. In the case of many developing
economies, this narrative does not hold true.

In rare instances, a structured approach to value chain development has facilitated economic
development through the establishment of selected sectors. These approaches have shifted the burden

of control from th e enabling environment of the economy as Invisible Hand to that of the state. For
example, in the aftermath of the First World War and the 1933 Depression, an entire industrial value

chain was developed in South Africa through the establishment of state -supported enterprises to extract
its natural resources to provide affordable energy, establish steel manufacturing capabilities, and

develop military and marine manufacturing industries (Schonland, 1950; ToxiNews, 2012). Similarly,

the coordinated post -World War Il efforts of the German government facilitated the establishment of a
successful manufacturing industry (Godart & Goérg, 2011). At the time, the concept of a value chain was

of course undefined, and its exploration in the structured development of an economy was not explicitly
adopted.

In the current environment, developing economies are struggling to achieve the economic advances that

are required to support growth. Global value chains, now accounting for more than two -thirds of global
trade, offer opportunities for countries to increase income and create employment (UNDP & WEF, 2019).

However, successful participation in global value chains requires reliable infrastructure, efficient

processes at borders, fast and accurate information transfer, and low transaction costs (Luo & Xu, 2018;
World Bank Group, 2020). Analysis shows that countries with poor logistics performance are not central
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to global value chains (World Bank, WTO, IDE ZJETRO, OECD & the Research Center of Global Value
Chains at the UIBE, 2017). This inadequate performance could partly be ascribed to their inability to

facilitate a structured, integrated approach to infrastructure development (Lenz et al ., 2017; Muller &
Zandamela, 2018). Economic development that is left to its own device s by a struggling economy, as
opposed to appropriate facilitation of coordinated decision -making by the state, is of concern.

This research contributes to the discipline by exploring the development of competitive national value

chains as a means of  guiding infrastructure development decisions, based on the Mongolian livestock

value chain as a case study. Mongolia has access to the rich, but an unexplored, resource of livestock
husbandry as a factor of production and potential driver of economic growt h. This pastoralist meat
producing sector is considered as a fertile ground for unlocking significant value and is explored as a

case study to illustrate the application of value chain approaches for economic development.

INFRASTRUCTURE FOR DEVELOPMENT

Literature has paid significant attention to transport infrastructure investment in developing countries,

with many studies confirming the contribution thereof to economic growth and structural transformation

(Berg, Deichmann, Liu & Selod, 2017; Setboornsarn g, 2006). However, a complex relationship exists
between infrastructure and growth (Fay & Rozenberg, 2019) with a strong dependency of trade on the
transport network: better networks are associated with reduced transport cost and improved market
access, wh ich in turn leads to improved trade. Similarly, agricultural production could be stimulated by

better access to towns and markets; however, such improved access could also attract workers to other

labour markets, and thus away from agriculture (Berg et al ., 2017). Limao and Venables (2001)
estimated a 12 percent increase in transport cost if infrastructure deteriorated from the median to the

75th percentile, and a 17 percent decrease if infrastructure improved to the 25th percentile; further,

halving the tr ansport cost (from the median value) would increase trade volumes by 42 percent.

Transport corridors, which could include roads, railways, and access to ports, and allow the flow of people

and goods along the route, can be developed to increase trade wit hin a region or to facilitate exports.
Transport corridors are especially beneficial for stimulating trade with landlocked countries (OECD &

WTO, 2013). The Inter - American Development Bank highlighted the important contribution of transport
networks and ef ficient logistics towards reducing trade costs and increasing competitiveness. Delays in

the movement of goods increase the cost to the final consumer and reduce competitiveness (OECD &

WTO, 2013).

Agricultural development projects often focus mainly on i mproving small hol dersd prc
paying much attention to market linkages, although market access could improve livelihoods and

alleviate poverty (FAO, 2019). On the other hand, infrastructure development is not always aligned with

the needs of th e value chains that will use it. The Asian Development Bank (2012) identified nine criteria

that are essential for the development of pro -poor agricultural valwue chains. Ttk
of rural infrastructure that reduces postharvest losses a nd transport costs, and shortens transit time,
whil e increasing overall rur al mobilityo. Roads shoul d |

markets while the locations of storage facilities and markets influence the success of the value chain
(Asian Development Bank, 2012). Analysis showed that better access to transportation, information,
and water is associated with a higher income from livestock sales (Meurs, Amartuvshin & Banzragch,
2017).

Straub (2008) conducted a literature survey of re search on the economics of infrastructure in developing
countries. Approximately two -thirds of the reviewed studies identified a significant positive link between
infrastructure investment and growth. However, no conclusions could be drawn about the desire d levels
of spending at different levels of development. The most common way to evaluate the success of
infrastructure spending is to calculate the economic rate of return. Average returns of 30 T 40 percent
were obtained for telecommunications, 40 percent f or electricity generation, and 80 percent for road
investment projects (Estache, 2004). Returns showed a tendency to be higher in low -income countries
than in middle -income countries.

100



Finally, ongoing development of the concept of macrologistics, and cons ideration of the macroeconomic
cost of logistics, facilitates improved competitiveness by providing a means of managing logistics as a
national production factor (Havenga, 2018).

SMALLHOLDER LIVESTOCK VALUE CHAINS

The Mongolian livestock value chain is se lected as a case study for its potential to unlock value for the
Mongolian economy. By way of background, this section presents the challenges of, and limitations to,

economic development of smallholder livestock value chains across the globe, and the role of
infrastructure decision - making.

Based on the value chain definition of Kaplinsky and Morris (2001), the livestock value chain can be
defined as the full range of activities required to bring a product such as live animals, meat, milk, eggs,
or skins, through the different phases of production, processing, and delivery to the final consumer,

including final di sposal after use. Hacused aollabadtisy amohge d e f i
different stakeholders who produce and market value -addedproduc t s06 ( Rota & Sperandini
The relative benefits from the livestock value chain to lower -income rural households are significant,

although their absolute benefits are smaller than those of higher -income households. This supports the

case for livestoc k as a pro -poor policy instrument (Otte, Costales, Dijkman, Pica -Ciamarra, Robinson,

Ahuja, Ly & Roland -Holst, 2012; Rota & Sperandini, 2010).

The livestock sector contributes about 40 percent of agricultural GDP and represents nearly 1 billion

smallhold er livestock producers in developing countries (Rota, 2015). Pastoralists are considered to be
smallholders irrespective of their herd size, as their limited resources constrain their sustainability (FAO,

2019). Approximately 34 percent of global human pro tein consumption and 18 percent of global calories

is obtained from livestock (AGA News, 2018). It is projected that the world population will be 9.6 billion

by 2050, of which 70 percent will be living in cities, and with an average income almost double th e
current average. This will result in a significant increase in the demand for livestock products, which play

an important role in human nutrition, but are usually more expensive than crops (FAO, 2019; AGA News,

2018; Rota, 2015).

CASE ANALYSIS: DEVELOPM ENT OF LIVESTOCK VALUE CHAINS FOR THE MONGOLIAN
ECONOMY

Mongolia is a developing economy, and its economic performance lags significantly behind best
performers and its immediate neighbours. While its export economy is largely dependent on minerals,

it has a vibrant but unexplored meat production sector that mostly provides for domestic consumption.

This sector evolved from pastoralist roots and is deeply embedded in the culture of Mongolia. As such,
production is based on traditional approaches, and a soph isticated logistics infrastructure does not exist
to support its export potential. This provides a significant opportunity for improvement and the
application of targeted infrastructure decision -making in support of economic growth.

Mongolia in context

Mongolia is the least densely populated country in the world. With just over 3.2 million people inhabiting

a territory of 1.564 million square km (more than six times the size of the United Kingdom and less than

a third the population of London), Mongolia h as a population density of 2.1 people per square km. About
half of the population & some 1.4 million people & live in the capital city Ulaanbaatar. The rest of the
population is spread across small urban centres and vast steppes where people herd sheep, goats,
horses, cattle, yaks and camels. Currently, there are over 70 million livestock owned, increased from 33

million in 1999 to 44 million in 2009, and raised by 233 000 households, compared with 269 950 in 1999
and 226 650 in 2009. Nearly 26 percent of Mongo lian households are traditional nomadic pastoralists
whose livelihoods are still vulnerable, with livestock often their only source of income and alternate job
opportunities scarce in rural areas (National Statistics Office of Mongolia & The World Bank, 20 20).
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Poor infrastructure connectivity, resulting in underperforming economic corridors, inhibits diversification

of the economy and competitiveness of sectors with growth potential. Mongolia's agriculture sector,
specifically wool, cashmere and meat, has underperformed relative to the country's comparative
advantage. This is partly caused by the underdeveloped economic corridors that link herders and
international trade. Difficult access to energy networks together with poor transport connectivity has
hindered efficient logistics and storage, resulting in large amounts of waste.

Mongolia's meat industry is an important contributor to food security, with potential as an export
contributor. The global demand for meat is rapidly growing and has quadrupled over the past 50 years
(Ritchie & Roser, 2019). The country borders China, with its growing population and insatiable demand

for protein. Further, it is relatively unchallenged in the region T unlike the steel industry, which has
made limited progress wit  h a fragmented logistics system against China's dominance.

The meat industry has been under -exploited, and the potential for productivity increases has been well
researched (Munkhdelger , 2020; Swiss Agency for Development and Cooperation SDC, 2015; Altangerel

& Yi, 2014). Itis estimated that Mongolia could earn US$1bn annually from agricultural exports to China

(World Bank Group, 2020). However, operationalization of the export potentia | has been hampered by
Mongolia's inability to supply the required quality, quantity, and consistency of products.

The meatindustry is unsophisticated and relies on herder households throughout the country as a source
of production. Key producer challen ges include low productivity, poor animal health, and the perishing
of meat in the absence of a cold chain (Swiss Agency for Development and Cooperation SDC, 2015).

Figure 1 outlines the meat freight flows (the line thickness indicates flow density). The flows indicate
that meat is sourced from many locations, and then transported to the capital city Ulaanbaatar through

a very inefficient logistics system. Given the long distances and poor infrastructure, most of the meat

value is lost along the chain, thu s impairing its export value.
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Figure 1. Flow of meat products in Mongolia (left) and proposed structure (right)

Relative performance

The supply chains of successful meat exporters are structured to reduce the loss of value at each stage

from farm to m arket. For example, the New Zealand and Australian meat sectors have a strong
commercial focus and consolidate operations through commercial farming, feedlots, and sale yards. The

latter serves as a market mechanism for optimal livestock distribution. The sale yards supply abattoirs
with livestock that will yield meat of both domestic and export quality (Australian Beef Sustainability
Framework, 2020).

However, a commercial approach may not be transferrable to sectors that are driven by rural household

producers, where cultural and religious considerations, as well as tradition, often dictate the production
potential of the sector. In Mongolia, the social structure of herder households and their reliance on their
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livestock play a significant role in produc tivity and realization of export potential (Meurs, Amartuvshin &
Banzragch, 2017).

From a spatial perspective, Mongolia's current challenges are not insurmountable. Other spatially
challenged environments have developed working solutions. For example, Nam ibia has structured its
commercial livestock sector around auctions and transporters, which serve as a market mechanism to

distribute livestock within the supply chain. This has enabled the country to earn, in addition to its

branded FAN organic meat, more than three times more than Mongolia from meat export with nine times

less livestock. However, Namibia facilitated the competitiveness of its commercial livestock sector by

enabling the factors of production through financial support for livestock purchase s, infrastructure
development, access to a subsidized marketing system, and provision of expert technical advice (Legal

Assistance Centre, 2005).

A revised value chain structure

Key points of concern in the current value chain are a lack of control over its supply, as well as losses
throughout the supply chain due to poor animal health and carcass spoiling. The proposed meat supply

chain in Figure 1 for Mongolia aims to position the sector for high productivity. It comprises consolidation

of animal health  and processing services and integrates herder households as its cornerstone based on
additionality. This approach is deemed to be minimally disruptive to the status quo.

The proposed supply chain includes mobile abattoirs to reach multiple households a nd reduces transport
by consolidating rural carcass supply. Feedlots are proposed to increase the reliability of livestock supply,
mitigate harsh winter conditions, and hence i mprove -the

processing freight vill ages (hubs) will provide veterinary and agricultural support services and will
facilitate cold chain maintenance by providing cold storage. Slaughtered carcasses are transported to,
and processed at, larger centralized freight villages for export and urban markets.

These additions to infrastructure enable the utilization of animals that would have been unsuitable for
inclusion in the value chain. By developing appropriate infrastructure for the meat supply chain, Mongolia
can unlock around US$800 million from meat export (World Bank, 2020).

Infrastructure investment for improved performance

Following the structural reconfiguration of the value chain as proposed in the previous section, spatial
reconfiguration is considered. This is approached here by analyzing the flow of freight between key

points of supply and demand. The freight flow model indicates that the aimags (provinces) Uvs,
Khoévsgol, Bulgan, Arkhangai, Oviérkhangai, Tév, Khentii, and Sukhbaatar are ideal locations for freight
villages (hubs) to consolidate the meat market (see Figure 2). These are well aligned with the meat

flows, as illustrated in Figure 1. Each aimag hub is supplied by the nearest surrounding soums (districts)
through mobile a battoirs. Three meat transportation scenarios were evaluated. In the first scenario,

meat is processed at the hubs for direct export to China. For the other two scenarios, the carcasses are
consolidated for optimal transportation to the major hub in Bagakh angai for final processing. The
processed meat can then be consolidated in refrigerated containers for export via rail or road. In the

second scenario, the meat is exported by rail and in the third scenario by road. Bagakhangai is located
approximately 90  kilometres southeast of Ulaanbaatar in the Tév aimag and could conceivably become
a 'sustainable’ city with a highly advanced service and ICT sector.
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