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Parallel Session 1: Abstracts
Supply Chain Agility: Securing Performance for Australian Service Sector
Eias Al Humdan (Eias.alhumdan@students.mq.edu.au)
Macquarie Business School
Key words: Supply Chain agility, firm performance, service sector
Purpose and background
Over the past number of years, considerable attention has been paid to the concept of Supply
Chain Agility “SCA” as a linchpin for the long-term profitability and competitiveness of
companies (e.g. Dubey et al., 2018; Gligor, Holcomb, & Stank, 2013; Ismail & Sharifi, 2006).
SCA is considered to be one of the fundamental characteristics needed for a supply chain to
thrive in turbulent, ever-changing and volatile environment (Agarwal, Shankar, & Tiwari,
2007; Braunscheidel & Suresh, 2009). In particular, supply chain agility- the ability to swiftly
sense and respond to market changes- has turned into one of the main significant features of
SCM (Al-Shboul, 2017; Dubey et al., 2018; Yusuf et al., 2014) and its outcomes and
consequences have been researched relatively quiet extensively (e.g. Ashrafi, Ravasan,
Trkman, & Afshari, 2019; Blome, Schoenherr, & Rexhausen, 2013; Braunscheidel & Suresh,
2009; DeGroote & Marx, 2013; Eckstein, Goellner, Blome, & Henke, 2015; Gligor &
Holcomb, 2012; Swafford, Ghosh, & Murthy, 2006; Um, 2017; Wu, Tseng, Chiu, & Lim,
2017).
Despite the recent growth of interest from scholars and experts on SCA, there seems to be
some disagreement amongst authors regarding its consequences. Although a large number of
extant studies, empirically agree that SCA directly leads to superior performance (Al-Shboul,
2017; Blome et al., 2013; Chan, Ngai, & Moon, 2017; DeGroote & Marx, 2013; Eckstein et
al., 2015; Gligor & Holcomb, 2012; Liu, Ke, Wei, & Hua, 2013; Tse, Zhang, Akhtar, &
MacBryde, 2016; Yusuf et al., 2014), others have not reported such a relationship (Gligor,
2016; Gligor, Esmark, & Holcomb, 2015; Yang, 2014). Therefore, this research claims that
these contrasting views were a result of the evolving conceptualisations and broad literature of
SCA which necessitates empirical confirmation. Moreover, most related research has focused
on financial measure of firm performance leaving other important indicators unexamined.
Also, while SCA has gained momentum in supply chain management literature, very little
intellectual attention has been paid in a broader service context despite its importance (Boonitt, Wong, & Wong, 2017). Therefore, it seems to some extent surprising that such an essential
sector has been short of empirical investigation in the SCA literature despite recent calls by
authors who recommended to conduct SCA research in the service settings e.g. (Dubey et al.,
2018; Kim & Chai, 2017; Tarafdar & Qrunfleh, 2016).
As such, this study seeks to contribute through the following: 1) construct and propose a
theoretical framework that depicts the relationship between firm’s SCA and five broad
dimensions of firm performance i.e. operational, marketing, relational, cost and financial; 2)
collect primary data from top decision makers (level C) in the Australian service sector; 3)
perform data analysis; and employ scientific method such as PLS-SEM analysis to examine
the proposed framework.
Research hypotheses and design
Figure 1 addresses the research model. It directly links SCA, conceptualised by the sense and
respond capabilities, to the five broad dimensions of firm’s performance. Building on the
6

argument above and drawing from the RBV, dynamic capability view and the relational view,
this research establishes five main positive hypotheses:
H1: Supply chain agility positively influences the firm’s operational performance.
H2: Supply chain agility positively influences the firm’s marketing performance.
H3: Supply chain agility positively influences the firm’s relational performance.
H4: Supply chain agility positively influences the firm’s cost performance
H5: Supply chain agility positively influences the firm’s financial performance.

Figure 1: Research Model
Shifting the attention to research design, this study is informed by a positivist approach with
a deductive view. The current research has a mono-method (quantitative) comprising mainly
of explanatory strategy. Data collected via an online survey questionnaire targeting Australian
service firms chosen randomly by purposive sampling. CEOs and GMs were amongst the
majority of respondents. Many procedures were taken to minimise common method bias.
Having granted the ethical approval to conduct the questionnaire, the survey questionnaire was
sent to 2150 potential respondents. In total, 245 completed questionnaires were obtained with
a response rate of 11.4%.
Findings and relevance
Utilising SEM, the analysis indicated that supply chain agility is highly associated with all
dimensions of firm performance. This is in line with previous empirical work that have found
positive association between SCA and each of operational performance (Blome et al., 2013;
DeGroote & Marx, 2013; Eckstein et al., 2015; Gligor & Holcomb, 2012) marketing
performance (Dwayne Whitten, Green, & Zelbst, 2012; Liu et al., 2013), relational
performance (Gligor & Holcomb, 2012), cost performance (Eckstein et al., 2015), and financial
performance (DeGroote & Marx, 2013; Tse et al., 2016).
These findings provide some clarity regarding the expected outcomes of SCA. In general,
managers are in a never-ending quest to understand relationships and find ways to improve
performance. Also, business professionals previously focused on one of few performance
7

dimensions. This study suggests a comprehensive look at the performance. In fact, the SCAfirm performance link in this study can become a valuable tool to assist in measurement,
estimation, assessment and benchmarking key drivers in order to improve and predict
performance of service firms. Moreover, this study conveys an important message to managers
that ‘it does really pay to be agile’. Therefore, firms might find that they can reduce risk and
improve their cost and financial performance by promoting supply chain agility.
REFERENCES
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Designs for Antifragility in Operations through Inventory Management
Albert Munoz (amunoz@uow.edu.au)
Quan (Spring) Zhou (szhou@uow.edu.au)
University of Wollongong

Keywords: antifragility, risk management, uncertainty, inventory
Topics: Inventory management, Supply chain risk management
Background
Traditional risk management strives to inform decisions to avoid or minimise losses given the
possibility of an adverse event, thus primarily linking uncertainty to managing performance
degradations. Applied to broader supply chain contexts, concepts such as customer value
degradation minimisation and the management of propagation effects have emerged (e.g.
Jüttner et al., 2003, Chopra and Sodhi, 2004, Hendricks and Singhal, 2003, Ivanov et al., 2019).
Recent challenges to such views posit that some systems can (and do) benefit from uncertainty.
In these systems, strategies that willingly confront and strive to exploit uncertainty begin to
appear feasible and ultimately profitable. Such strategies can overwhelm the downward
pressure uncertainty exerts on performance, and extract benefit out of situations which would
normally be viewed as only having downside (Markey-Towler, 2018).
Taleb (2012) describes a quality that a system benefits from shocks and stressors, termed
‘antifragility’. Antifragility differs from robustness (sensitivity to disruptions) and the scale of
performance degradations given disruptions (i.e. fragility) (Aven, 2015). Antifragility in
business is evidenced in situations where capital is generated via the synthesis between
previously unknown commodities and markets (Cavanagh, 2017). Yet, little is known about
how to design operations and supply chain systems to exhibit this quality. If one adopts
traditional knowledge about system engineering and design, the notions of flexibility and
redundancy emerge, but these are still founded on the notion of recovery and maintaining
continuity of service, not an overall performance improvement under increasing uncertainty
(Verhulsta, 2014).
A review of the literature was conducted to attempt to translate the desired goal of
antifragility to operations designs. Two themes emerged regarding how antifragility can be
operationalized. The first is the concept that disruptions lead to failures that are repaired, but
the repair is coupled with an improvement process leading to better performance (Aven, 2015).
The second is a reduction in the possible set of post-disruption outcomes through the adoption
of a ‘barbell strategy’. The barbell analogy refers to the distribution of investments, heavily
weighted towards high and low risk extremes, with little in between (Taleb, 2012), otherwise
referred to as a ‘bimodal investment strategy’ (Taleb, 2014). The aim of the strategy is to limit
the potential loss by having some proportion of the investment portfolio dedicated towards
safer assets, while designing some exposure to the potential upside of the riskier investments
(Geman et al., 2015).
Research Design
Applied to operations management and more specifically to inventory management systems,
equivalence of the barbell strategy is observed in two examples: the use of routine and
emergency ordering as separate policies to cope with base and surge demand (e.g. Roni et al.,
2015), and the application of safety stock in anticipation of demand volume surges (Graves and
Willems, 2000, Simpson, 1958). If applied pre-emptively, the strategy can result in a net benefit
to the operations by exploiting situations where unexpectedly high demand volumes are
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satisfied, instead of incurring opportunity costs. Of course, these benefits are only realised if
higher-than-expected demand volumes are experienced. Given the uncertainty of the
environment, there is a possibility that demand remains within expected levels, and investments
in additional inventory result in losses due to inventory holding costs.
Bringing concepts like antifragility to more realistic applications, boundaries exist in
magnitude (and frequency) of such shocks and stressors, too much will inevitably lead to a loss
in most real-world systems (e.g. hormesis) (Taleb, 2018). This study aims to map the
theoretical regions where appropriate allocations of inventory investments exhibit antifragility
in that the system gains profit from greater levels of uncertainty. We do so by experimenting
with inventory management policies (base and safety stocks as well as routine and emergency
ordering) against a range of uncertainties in demand volumes. A simple make to stock
simulation model was used to conduct the experiments in a full factorial design of experiments,
where uncertainty in demand volumes and inventory management policies were key parts of
the experimental space. Data analysis indicate that across regions of antifragility exist in
inventory management systems, where the influence of safety stock or emergency ordering
cost is overcome by increased revenues as a greater proportion of surge demand orders are
satisfied.
Relevance and Contributions
The research is an important first step in what we hope will become a research stream where
disruptions are reconceptualised away from events of inevitable loss, and towards a vehicle to
inform operating policy design to exploit uncertainty first in inventory management systems,
and later in supply chains.
References
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How is Supply Chain Integration Altered to Support Supply Chain Resilience Building?
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Amrik Sohal (Amrik.sohal@monash.edu)
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Christopher Nyland (chris.nyland@monash.edu)
Monash University
Keywords: Supply Chain Resilience, Natural Disaster, Supply Chain Integration
Topics: Supply chain Resilience, Supply chain Integration, Natural Disasters, SCRES building

Abstract
Our study examines the role of supply chain integration (SCI) in supply chain resilience
(SCRES) building in relation to natural disasters. Two specific storms in the State of
Queensland (QLD), Australia, are examined and their impact on eight supply chains (SCs)
were studied while utilising structural contingency theory. The findings explain the nature of
practices exercised by the affected case companies, associated with each stage of the SCRES
building. We, therefore, contribute to the SCRES theory and practice by unpacking the role
of SCI in face of natural disasters.
(Full paper can be accessed through the conference website.)
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Parallel session 2: Abstracts
What is the Opportunity for Australian Firms to Create Their Own Global Value
Chains?
David Paynter (dpaynter@swin.edu.au)
Swinburne University of Technology
Keywords
Global Value Chain, Supply Chain Management, Entrepreneurship, Industry 4.0
Topics
Innovation, product & service development, Emerging topics in operations/supply chain
Purpose
The loss of Australia’s national automotive manufacturing industry, after decades of
manufacturing decline (Sohal, 2014), the increased risk to the Australian economy from a
decline in coal exports and the opportunities presented by education with the emergence of
Industry 4.0 have motivated this research.
Research Background
Manufacturing, after peaking at 29% of GDP in 1960, has fallen to a current level of 6% of
GDP in 2018 (Australia's Top 25 Exports, Goods & Services, 2018) and from a peak of 35%
of export trade in the 1990’s to 15% of export trade today. Athukorala et al. (2017) found that
Australia is engaged as a Global Value Chain (GVC) participant in aerospace, automotive
and earth moving equipment. But this GVC trade makes up a mere 0.25% of world GVC
trade (Athukorala & Talgaswatta, 2016).
Australia’s top exports in Figure 1 shows not only a high reliance on resources, but more
impactful, a high reliance (15% in 2017) on coal. Increasing environmental concerns means
that the use of coal is subject to increased global scrutiny due to concerns about climate
change. 19 countries have now pledged to phase out coal (Carrington, 2017). Fortunately,
Australia’s more recent success in building an export education sector (third highest export,
as shown in Figure 1) provides new opportunities in moving the national discussion from
manufacturing for labour employment to value chains to harness knowledge and innovation.
Rank
Commodity
1 Iron ores &
concentrates
2 Coal
3 Education-related travel
services incl student
expenses on tuition fees
& living expenses
4 Natural gas
5 Personal travel (excl
education) services
6 Gold

2011-12
63

A$billion (rounded to nearest $bn)
2012-13
2013-14
2014-15
2015-16
57
75
55
48

2016-17
63

% Share
2016-17
17 %

48
17

39
17

40
19

38
21

35
24

52
28

15 %
8%

12
14

14
15

16
17

17
18

17
21

22
22

6%
6%

16

15

13

14

17

19

5%

Figure 1 Top Exports from Australia 2011 to 2017

Literature Review
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Traditional Operations Management assumes a firm with a bricks and mortar factory site,
labour, capital and process technology, and focuses on the management of these factors
mostly “in country”. Outsourcing, off-shoring and fine-slicing of production processes has
increasingly made operational management of these firms more complex. Most recently, the
geographic spread of operations has become known as Global Value Chains (GVC) and
academics from economics, management, regional development and international business
have developed theories to explain these operations. Most recently, Gereffi (1994), with
colleagues Humprey and Sturgeon (2005), have led much of this discussion, focussing on the
impact of large Multi-National Enterprises (MNEs) on their supply firms in developing
countries. In developed countries with small and open economies, like Australia, firms have
found it difficult to develop scale domestically, and this has led to the emergence of small
firms, known as Born Global (Rennie, 1993), specialising in niche products and markets for
export.
Australia’s involvement in GVC is not new – Australian wool production was arguably the
earliest example. This involved developing the supply of high quality merino fibre for
carding in England, by sourcing animals offshore, breeding on the foreign land of Australia,
classing the end-product and focussing on specific customer markets (Bessant, 1978). Few
Australian operational firms have achieved the position of lead firm or principal-agent within
a GVC (Gereffi, 1994). The smile curve suggests greater value can be captured by the firm
undertaking the role of GVC lead than for the GVC participant firm manufacturing product,
led by another (Shih, 1996).
Research Question/Hypothesis
Too much emphasis in Australia is being placed on participation within GVC and not enough
on helping Australian firms create GVCs.
Research Design/Methodology/Approach
Critical literature review
Findings
Global Value Chains (GVC) are not new. Inter-disciplinary research into GVC is new
(Gereffi et al., 2005). However, this inter-disciplinary research on GVC by the disciplines of
economics and international trade is yet to include work from supply chain and operations
management. Supply chain management and operations management disciplines include
logistics – containerisation - which is considered one of the key drivers behind GVC.
Baldwin (2012) also suggests that changes in communication has been a significant driver
towards the increased use of GVC. While transportation has increased 100 fold in recent
times, communication speed has increased several orders of magnitude. Hence, the author
contends that communication is the principal driver of GVC, enabling what is now known as
orchestration theory (Pitelis & Teece, 2018), leveraging opportunities best explained by
proximity theory (Oerlemans & Meeus, 2005). The distant small and open Australian
economy can neither be described as a major developed market, nor a developing market
under the current GVC research. High levels of education, multiculturalism and access to the
global market via global communications provides Australian firms with the opportunity to
create rather than just participate in GVC. More research is required to better understand
where to focus GVC creation, leveraging the entrepreneurship research discipline, and the
volume-variety matrix developed by Tuck et al. (2008).
Relevance/Contribution
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Global Value Chains (GVC) have emerged as industry increasingly specialises globally,
resulting in considerable fragmentation of production processes (Burda & Dluhosch, 2002).
Australia is currently engaged in GVC in aerospace, automotive and earth moving equipment
(Athukorala et al., 2017). But Australian GVC trade makes up a mere 0.25% of world GVC
trade (Athukorala & Talgaswatta, 2016).

References
Athukorala, P. C., & Talgaswatta, T. (2016). Global production sharing and Australian manufacturing.
Athukorala, P. C., Talgaswatta, T., & Majeed, O. (2017). Global production sharing: Exploring Australia's
competitive edge. The World Economy, 40(10), 2172-2192.
Australia's Top 25 Exports, Goods & Services. (2018). Australia: Statistics Section, Office of Economics
Analysis, Investment and Economic Division, Department of Foreign Affairs and Trade, Australian
Government
Baldwin, R. (2012). Global supply chains: why they emerged, why they matter, and where they are going.
Bessant, B. (1978). Australian History: The Occupation of a Continent: Eureka.
Burda, M. C., & Dluhosch, B. (2002). Cost competition, fragmentation, and globalization. Review of
International Economics, 10(3), 424-441.
Carrington, D. (Producer). (2017, January 2019). 'Political watershed' as 19 countries pledge to phase out coal.
Retrieved from https://amp.theguardian.com/environment/2017/nov/16/political-watershed-as-19-countriespledge-to-phase-out-coal
Gereffi, G. (1994). The Organization of Buyer-Driven Global Commodity Chains: How US Retailers Shape
Overseas Production Networks. Commodity chains and global capitalism.
Gereffi, G., Humphrey, J., & Sturgeon, T. (2005). The governance of global value chains. Review of
international political economy, 12(1), 78-104. doi:10.1080/09692290500049805
Oerlemans, L., & Meeus, M. (2005). Do organizational and spatial proximity impact on firm performance?
Regional studies, 39(1), 89-104.
Pitelis, C. N., & Teece, D. J. (2018). The New MNE: ‘Orchestration’ Theory as Envelope of ‘Internalisation’
Theory. Management International Review, 58(4), 523-539. doi:10.1007/s11575-018-0346-2
Rennie, M. W. (1993). Born global. The McKinsey Quarterly(4), 45.
Shih, S. (1996). Me-too is not my style: Challenge difficulties, break through bottlenecks, create values. Taipei:
The Acer Foundation.
Sohal, A. (2014). Innovative manufacturing: an Australasian perspective. In: Taylor & Francis.
Tuck, C. J., Hague, R. J., Ruffo, M., Ransley, M., & Adams, P. (2008). Rapid manufacturing facilitated
customization. International Journal of Computer Integrated Manufacturing, 21(3), 245-258.

15

Social Network Analysis of Supply Chain Resilience
Ngoc Le1
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1
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Robert Radics2 (Robert.Radics@scionresearch.com)
Nigel Grigg1
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Massey University, School of Food and Advanced Technology, Palmerston North, New
Zealand, +64 6 9516757
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Keywords
Social network analysis, New Zealand, Rural agribusiness, Disaster response, Supply chain
agility.
Topics
Supply chain risk management, Empirical research in operations / supply chain management,
Humanitarian operations and crisis management
Purpose
To extend the application of social network analysis to model the resilience of agribusiness
supply chain networks. To evaluate the relative agility of rural supply chains from a social
network perspective.
Research background: There has been, to date, limited empirical research into the resilience
of rural agribusiness supply chains. Examining how these supply chains respond and adapt to
significant disruptions will provide insights into supply chain risk management. In the wake
of several significant earthquakes, over the past decade in New Zealand, there is a need to
understand how rural businesses reconfigure their supply chains and what network properties
determine survival.
Research questions: There are a wide range of social network analyse tools, which ones are
most suitable to evaluate supply chain resilience? What are the robust social network
configurations of rural agribusiness supply chains and how agile are these in coping with
major disruptions?
Research methodology: Structured interviews were conducted with fifty business owners
located in a targeted rural district of New Zealand. Primary supply chain information was
collected from these interviewees together with secondary information pertaining to their
suppliers and customers. All together a social network containing 406 nodes and 546
associated ties was constructed. Two specific supply chains are discernible within the
network; agricultural and tourism.
Findings: Analysis is currently underway; the initial findings suggest the network is very
dense with a great deal of connectively between the nodes. Both the top down and bottom up
analytical approaches are showing promise in regard to evaluating supply chain resilience.
The relative agility of the agricultural supply chain in comparison to the tourism supply chain
has started to become apparent by utilising the approach.
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Contribution: Once the analysis is complete it is hoped to demonstrate which of the social
network analysis tools are appropriate to evaluate supply chain resilience. Application of the
method should also provide insight into how agile some agribusiness supply chains are in
comparison to others.
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Supplier Embeddedness and Relational Performance in Toyota Buyer Network in
Uncertain Business Environments
Buddhika Mannaperuma (b.mannaperuma@unimelb.edu.au)
Prakash J. Singh (pjsingh@unimelb.edu.au)
William Ho (william.ho@unimelb.edu.au)
The University of Melbourne
Abstract
Existing literature offers limited knowledge about the supplier embeddedness and relational
performance in global buyer network under business environmental uncertainties. Therefore,
this study first develops the empirical context, a part of Toyota’s corporate level buyer
network that consists of 6,152 suppliers and 14,156 relationships and indicates changes in
network patterns. This study invokes the social network theories and environmental
uncertainty and supply chain literature. The study applies a hierarchical regression model to
validate that environmental uncertainties moderate the positive relationship between supplier
embeddedness and relational performance. Supplier firms should strategically position in
buyer networks to adapt to environmental uncertainties.
Keywords: Supplier Embeddedness, Environmental Uncertainty, Relational
Performance, Social Network Analysis
(Full paper can be accessed through the conference website.)
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Parallel Session 3: Abstracts
Do Environmental Systems Accreditations Reduce Regulatory Violations in China:
Some Preliminary Results
Yuxiao Ye1 (yuxiao.ye@connect.polyu.hk)
Andy C. L. Yeung1 (andy.yeung@polyu.edu.hk)
Baofeng Huo2 (baofeng@tju.edu.cn)
1
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2
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Keywords: ISO14001; Regulatory violations; Moderating factors
Topics: Operations Management and Environmental Management
Abstract:
Violations to environmental regulations lead to significant risks to both the living environments and
human lives. The use of process certifications to mitigate such risks is a common yet highly
controversial practice. Will Environmental Systems Accreditations such as ISO 14001 reduce
violations to environmental laws and regulations of firms, leading to a healthier and safer living
environment? Under what circumstances will ISO 14001 certifications become more effective? We
collected ISO 14001 certifications and environmental regulatory violation records from the national
certification and accreditation information platform and the Institute of Public and Environmental
Affairs (IPE) in China. Based on a sample of 407 firms, we adopted the long-horizon event study
methodology and our preliminary results showed that ISO 14001 certifications do reduce the number
of environmental violations of firms. Specifically, comparing the figures two years before and one year
after the formal certifications, the incidents of regulatory violations are significantly reduced in certified
firms as compared to non-certified firms. We further investigate the moderating factors such as
operational efficiency, slack resource, and CSR disclosure. We explore this issue and discuss the results
in this presentation.
Our research is important given the growing interests of academics, practitioners and policy makers on
the environmental issues in China (Liu and Mu, 2016; Zhu et al., 2016). Researchers in operations
management (OM) have traditionally focused on efficiency and economics outcomes of management
innovations. However, as also pointed by OM scholars, economics and efficiency measures bear huge
hidden costs (Pagell et al., 2015: Lam et al., 2016), and in our case they could be environmental
violations and social consequences. More specifically, by adopting propensity-score matching and
difference-in-difference analysis of closely related firms, we are able to estimate the risk difference
between sample and control firms a few years before and after environmental certifications, and thus
quantify the impact of environmental certifications in reducing the actual number of environmental
violations and other negative consequences. Overall, this research provides a different estimation on
the potential issues and benefits of voluntary environmental certifications.
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Decision Model for an Environmentally-Friendly New Product Development (EF-NPD)
Thanyatorn Fongsatitkul (thanyatorn_f@hotmail.com)
Kainuma Yasutaka (kainuma@tmu.ac.jp)
Tokyo Metropolitan University

KEYWORDS
Decision model, environmental-friendly new product development, company profit and
management, uncertainty, Bayesian decision analysis.
PURPOSE
Environmentally-friendly products have become one of the most important issues for the
manufacturing industry, forcing the industry to increase its awareness towards the environment
and produce products which meet both the customers’ and environmental requirements.
However, to sustain such a business platform in the future, companies are required to produce
products which are environmentally-friendly, use a minimum of non-renewable resources, do
not further climate change, and display eco-friendly disposal properties (Wolf, 2010).
Ultimately, the emphasis in New Product Development (NPD) needs to move from this
transitional stage to a quest for genuinely sustainable products and technologies, with an
emphasis on reengineering, radically different ‘clean’ technologies and fundamental changes
to the ways products are purchased, used, and disposed of (Walley, 1994). The NPD projects
usually suffer from a lack of precise information to enhance decision makers to make decisions
with fair accuracy, which is one of the main reasons for adopting the stage-gate approach
(Cooper, 2002). Bayesian Decision Analysis (BDA) is a quantitative technique, applying the
Bayes’ rule to help solving the uncertain decision-making problem. Through such analysis, an
appropriate decision with the consideration of both expert opinions and various sources of
information can be applied (Huang, 2015). This paper proposes a decision model for an
Environmentally-Friendly New Product Development (EF-NPD) using the BDA to help
assisting decision makers in analyzing and evaluating the go/kill decision regarding potential
project investment profits.
DESIGN/METHODOLOGY/APPROACH
The research has been designed step-by-step following the decision model of an EF-NPD
strategy. It starts with the identification of decision problems relating to EF-NPD under three
uncertainties: future conventional market share ( q ), environmentally-friendly market share (
f ) and competitors’ response (ρ). This was followed by decision model development focusing
on new product profit equations with a combination of Product Revenues (PR), Production and
Marketing Cost (PMC), Product Development Cost (PDC) and Environmental Cost (EC) under
four scenarios a1 , a2 , a3 , a4 , where a1 refers to maintaining the status quo (Business as usual,
BAU), a2 denotes improvement without incorporating environmental issues (Iw/oE), a3
signifies improvement with incorporating environmental issues (IE) and a4 indicates
termination of the project (TP). Subsequently, a BDA was employed to deal with the three
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crucial uncertainties for EF-NPD as q , f and r to help estimating the expected profits (prior
and post analysis). A decision model application using MATLAB was eventually developed.
The objective has been to develop a profit function model for environmental-friendly scenario
and determine whether an NPD project should be continued or not concerning the future
expected profits, which can be summarized as follows:
Green Product Profits (GPP) = PR – PDC – PMC – EC
1. Model development: Profit functions
Considering profit functions under an uncertainties of q , f and r , for the four scenarios,
where

0 £ q £ 1 and 0 £ f £ 1 , a beta distribution with parameter (a , b ) can be used to

model the uncertainty about the market share (i.e., q : f (q) º beta(a , b ) ). Therefore, the
parameter ρ and f have a beta distribution as well, but is conditional on the anticipated market
share (i.e., r : g( r q) º beta(a r , br ) ) and f : h(f q) º beta(a f , bf ) . Moreover, the two
parameters are set as a r = bq and br = a - bq , respectively.
2. Decision analysis: Expected profits
The procedures of the BDA (prior and posterior) for an EF-NPD project are stated as follows:
where E { q} = a / (a + b ) and Var { q} = ab / (a + b )2(a + b + 1). To evaluate the
economic feasibility of the four possible scenarios, the multiple comparisons can be performed
for deriving the revised decision rules.
Therefore, in our case of the NPD decision, if the uncertainties about q can be formulated
as a beta prior distribution f (q) , the prior analysis can be computed by using E { q} , Var { q}
and applying them into the decision rules.
The algorithm for the derivation of the EF-NPD decision, is stated as Prior analysis: (1)
Set a , b of beta distribution for q , f and ρ; (2) Set Q, pi , l , y, q, f , wi , ci , Vi , g and M ; (3)
Calculate E { q} , Var { q} and determine the optimal prior decision with maximal expected
profit according to the decision rules; Posterior analysis: (4) Calculate E { q} ,Var { q} and
determine the optimal posterior decision with maximal expected profit according to the
decision rules by replacing E { q} and Var { q} with E '{ q} and Var '{ q} , respectively. Then,
allocate the number of people (x ) of among n respondents who are willing to buy the new
product among n respondents. Based on the managers’ prior experience and knowledge, the
market potential of this new product (EF-NPD) and other parameters with the market shares of
Iw/oE and IE, is estimated.
FINDINGS
The two prior moments for q are derived as E { q} andVar { q} ; subsequently, the decision
rule can be processed. Scenario 1 is then the optimal choice since it has a maximal expected
21

profit of ¥79, 462, 000. The sample size of the survey can be calculated as n = 309. Upon
completing the survey, assuming that only 87 out of the 309 target customers show positive
interest and are willing to purchase the new product if it is on the market. The marketing
information and the previous knowledge about the market share can then be integrated using
the Bayesian updating process, and the two posterior moments for q are derived as E '{ q} and
Var '{ q} . The posterior analysis can thus be performed accordingly using the decision rules by
replacing the two prior moments with the two posterior moments. This generates a different
outcome, which suggests that scenario 3 is in this case the optimal decision, with an expected
profit of ¥95,224, 000.
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Continuous Improvement in the Public Sector: A New Zealand Study
Arun A. Elias (arun.elias@vuw.ac.nz)
Victoria University of Wellington

Keywords: Continuous Improvement, Public Sector, Systems Thinking
Extended Abstract
Applications of continuous improvement have become common in the private sector while
public sector is struggling to keep up momentum in this space (Bessant, 2005). With its
history firmly rooted in manufacturing organisations, continuous improvement activities have
extended its reach and have branched into the service sector adequately (Yang et al., 2016).
However, many local, regional and national government organisations in different parts of the
world are battling to apply continuous improvement initiatives effectively (Elias and Davies,
2016).
The misbalance between continuous improvement in the private sector and public
sector is also evident in the academic literature. Continuous improvement in the private sector
is a well-established body of knowledge (e.g. Anand et al., 2009) while the literature on
continuous improvement in public sector organisations is only developing at a much slower
pace. A review of literature by Fryer et al. (2007) found that only 4 out of the 29 articles
found were dedicated to public sector continuous improvement. Clearly, there is scope to
extend the academic literature on continuous improvement in the public sector.
In this context, a research study was undertaken to understand the challenges in
implementing continuous improvement in some selected New Zealand public sector
organisations. The overall objective of this study is to formulate strategies to address the
barriers that affect the effectiveness of continuous improvement in selected New Zealand
public sector organisations.
The methodological framework used in this study is based on the System Dynamics
approach (Sterman, 2000). Specifically, the methodological framework comprised of three
phases, namely, problem structuring, causal loop modelling and developing strategic
interventions. Primary data was collected using semi-structured interviews and focus groups
with stakeholders.
The first phase of the study resulted in identifying different stakeholders who are
involved or affected by the continuous improvement projects initiated by the selected public
sector organisations. Interviews with these stakeholders resulted in isolating some critical
success factors that affect the implementation of these projects. The ten critical factors that
were identified include senior leadership support, culture of the organisation, type of project,
communication strategy, link to overall organisational strategy, training of personal, speed of
implementation, needs of the organisation at that point of time and the language/jargons used.
In the second phase, a group model building exercise based on system dynamics was
conducted by inviting the stakeholders who were identified in the first phase. Among the
different methods available for group model building, this study used a qualitative method
called hexagons for systems thinking (Hodgson, 1992). The group model building process
culminated in the development of a causal loop. A causal model identifies the important
feedback loops in a system (Sterman, 2002). An analysis of the causal loop developed in this
study found six feedback loops, three reinforcing and three balancing that interact in the
system.
In the final phase, the stakeholders who participated in the group model building
session discussed the different feedback loops in the system using the causal loop model and
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formulated three strategic interventions. In systems thinking, strategic interventions involve
changing the structure of the system that can change the system behaviour. Overall, this study
contributed to the extension of public sector continuous improvement literature by
developing an empirical study of public sector continuous improvement in New Zealand.
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Eastern Institute of Technology
Keywords
Lean management, packaging, value stream mapping, SME, JIT, SMED, Kanban, lead time
Abstract
The performance of SME is important for any economy, and lean systems could be very
effective in performance improvement. This paper deals with the application of some lean
principles in XYZ Ltd. which has experienced significant growth in demand for its products
over the last few years. After a major machine installation project, shift changes and crossfunctional training in multiple departments, the focus has shifted on optimal use of resources
using lean principles to achieve efficiency in the company. Keeping in view the greater focus
of lean on customer value, this paper has concentrated on the ‘value stream mapping’ approach
to increase customer value. While there are some processes where XYZ performs very well,
there are still some areas where improvement is possible using lean tools and techniques.
(Full paper can be accessed through the conference website.)
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No Time to Waste: Analysing Consumer Perceptions to ‘Waste’ in Online Grocery
Settings
Panas, G. (george.panas@monash.edu), Simpson, D., Oppewal, H.
Monash University

Keywords
online shopping, e-commerce, grocery, meal kits, social media, Twitter, content analysis,
waste, food-waste.
Abstract
Growth in online consumer retailing in Australia is forecast to reach 3.7 percent of total
grocery sales within 5 years. Speciality online-only retailers in particular have developed a
range of creative food delivery options to cater to time-poor consumers (e.g. prepared food
and meal kits). While online grocery delivery services aim primarily to improve customer
convenience, its impact on food waste and packaging in particular, is not well understood.
Moreover, ‘waste’, from a consumer’s perspective, encompasses not just environmental
forms of waste (e.g. food thrown out) but also time, monetary and symbolic losses. Few
studies, if any, have explored consumer perspectives on waste in online grocery services.
Given the priority of countries around the world, including Australia, to reduce food-waste by
as much as 50% by 2030 (Commonwealth of Australia, 2017), there is considerable need for
research into the links between online retailing and food waste.
This research analyses consumer-generated content on Twitter in order to gain an insight into
key themes consumers broach with e-commerce retailers. The objective is to gain initial,
qualitative insights that will form the basis of future quantitative studies that will investigate
various online grocery service offerings and consumer perceptions of waste. Social media
data is used in a growing number of studies as a means to mine consumer content for themes
and sentiment. As such, consumer social media content provides a rich source of unstructured
data on perceptions of waste. Additionally, such data can provide consumer insight into
issues for which policy makers may be aiming to establish behavioural change.
We use a sample of consumer tweets in which consumers attempted to engage with online
grocery retailers from Australia, Canada, the UK, and the US, including Amazon Fresh,
Coles, Marley Spoon and Ocado. The analysis investigates online retailer service channels,
including supermarkets with both a physical retail network and an online offering , as well as
online-only retailers.
Searching for waste-relevant themes in online grocery services, we address several key
questions regarding: a. how waste perceptions differ across the different service channels
(general grocery mixed physical and online; general grocery online only; and meal kits); b.
the role of waste in grocery services across various ‘waste’ definitions (e.g. convenience,
time, healthiness, money); and c. how waste perception informs their behaviour and
perceptions of service quality.
Our research contributes to increasing calls to understand the links between online grocery
retailing and waste. It provides an extension of the use of social media content analysis in the
26

context of grocery e-commerce. Our research has several practical implications. Policy
makers and government agencies gain insight into the level of consumer awareness,
discussion and engagement of key policy themes. Social media platforms often serve as a
communication tool for government organisations to convey messages to consumers. Here, it
is proposed that the reverse can also be done, where consumer generated social media content
can be analysed and used as an input in creating and refining policies and policy
implementation plans. In addition, retailers and manufacturers benefit from insights that
allow them to better develop online service offerings. E-commerce and social media
channels provide an increasingly accessible avenue for organisations to ‘collaborate’ with
consumers in real time and to ‘co-create’ products and services.
Finally, from a theoretical perspective, our exploratory study adds to the understanding on
how consumers characterise waste; a concept that is often difficult to define. Our consumer
comment led research adopts a broad definition of waste as a lens, including consumer time,
effort and money in addition to the often-used narrower focus on packaging and food waste.
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Theorizing and Testing the Underpinnings of Lean Six Sigma
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Key words
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Abstract
Lean Six Sigma (LSS) is an emerging phenomenon that has captured the attention of the
industry but there is little academic research on LSS as causal mechanism that explains how
LSS constructs causes results. The theoretical models that have been proposed in Six Sigma
overlook the Lean element of LSS and most models have also not been empirically tested. This
research, which is at the early stages of a doctoral study attempts to address these gaps. The
proposed methodology consists of three phases: initial model development, industry scoping
and operationalisation of the constructs via case studies, and model testing via a sample of LSS
organisations across the globe.
(Full paper can be accessed through the conference website.)
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Collaboration to Reduce Food Loss and Waste: Future Research
Ananya Bhattacharya (ananya.bhattacharya@monash.edu)
Monash University

Keywords
Collaboration, food supply chain, food waste
Topic
Collaboration in reducing food waste
Purpose/Background/Contributions
Food loss/waste (FLW), an outcome of the dysfunctional food supply chain, is a hot topic
among researchers and practitioners. It is identified that FLW reduction required a
collaborative approach among all the actors/stakeholders across the food network (Mena et al.,
2014, Parry and Okawa, 2015, Priefer et al., 2016, Govindan, 2018) since the waste happens at
different stages of the food supply chain for different reasons. Existing studies focus on
individual stakeholder and explain their roles in increasing or reducing the FLW separately.
Since, all stakeholders are linked to each other to make the whole food supply chain, it is
important to explore how ‘collaboratively’ they can play their roles to reduce/remove FLW
from the whole supply network and achieve highest benefits for all involved.
Therefore, the first purpose would be to provide a thorough understanding of the stakeholders’
contradicting roles stated in the literature related to FWL. The second purpose would be to
provide a conceptual map to explain how these diverse roles can collaboratively reduce the
FLW with a win-win outcome for all stakeholders. Here, the study draw from Vachon and
Klassen (2008) that shows how environmental collaboration involves direct involvement of the
focal organisation with its suppliers and customers to develop/share knowledge and implement
joint planning and solutions for the complex environmental issues. Since Vachon and Klassen
(2008) focuses on vertical collaboration only, we extend the concept by including horizontal
collaboration of the focal organisations with external stakeholders such as NGOs, competitors
and governments (Barratt, 2004). It is assumed that FLW can only be reduced with the support
of both internal and external collaboration. The study also included ten collaborative factors
(joint efforts/planning, sharing activities, collaboration values, adaptation, coordination, trust,
stability, commitment, power and continuous improvement) considered vital in food supply
chain collaboration (Dania et al., 2018).
Design/Methodology/Approach
The literature review on ‘collaboration to reduce FLW’ was limited to findings from the
popular databases such as the Web of Science, Scopus and EBSCOhost. Some of the key words
used for search were food waste and cooperation in sustainable food supply chain. Initially, the
search was limited to articles and reports on food waste and focus was given on both direct and
indirect mention of cooperation in the selected paper. Since ‘collaboration to reduce FLW’ was
comparatively a narrow theme, the search was broadened to include papers on collaboration in
sustainable food supply chain.
Findings
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Although, a lot of benefits of collaboration are discussed in the literature (Barratt, 2004,
Vachon and Klassen, 2008, Cao and Zhang, 2011, León-Bravo et al., 2017), collaboration is
expensive, time consuming, needs trust on each other and requires a major cultural change
among collaborative stakeholders. The followings are the future research areas based on
existing collaborative practices on both vertical and horizontal supply areas.
1. Focusing on joint planning with farmers/producers
A key aspect of the collaboration is joint planning that encourages the use of the resources of
one organisation to achieve common goals of all the collaborating parties (Dania et al., 2018).
A suitable research question could be: “How well the downstream stakeholders such as retailers
and manufacturers collaborate with upstream stakeholders such as farmers/producers with a
special focus on FWL reduction?”.
2. Focussing on sharing information/data and joint efforts
Demand management is found a common issue for every stakeholder and information sharing
is a key factor in collaboration (though missing) to support proper demand management. A
future research question could be “How well the stakeholders in the food supply chain could
share information to reduce the gap between over-production and FLW?’.
3. Collaboration between storage-transport stages by focusing on joint efforts,
commitment and adaptation
Due to globalisation and westernised eating habit, customers show higher demand for foods
produced elsewhere. In addition, customers now want to eat seasonal produce year around.
These lead to higher export and consequently higher demand for better logistics and transport.
A future research question would be ‘How well the different stakeholders in the food supply
chain cooperate with transportation and storage providers with a special focus on FLW?’
4. Collaboration for packaging improvements by focusing on continuous improvement
Apart from the technology, different packaging sizes, different packaging attributes and
information on packaging are recommended to reduce FLW. The research question could be
“How well the different core stakeholders in the food supply chain collaborate with a special
focus on continuous packaging improvement to reduce FLW?’.
5. Collaboration to replace date labels with technology by focusing on coordination and
joint efforts
Several studies are done on collaboration between universities, research institutions and NGOs
to develop specific technology to detect the freshness and quality of the food products. A future
research question could be “How well the government of developing country can collaborate
with packaging providers to promote alternative technology to date labelling to reduce FLW?’.
6. Collaboration between NGOs and farmers
Most NGOs lack the infrastructure required to collect grains and extra foods from the remote
farmers. Hence, a future research question could be “How well the farmers and NGOs
collaborate to help in donation of excess food to reduce FLW?’.
Reference
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Parallel session 5: Abstracts
Sharing Economy in Organic Food Supply Chains: A Pathway to Sustainable
Development
Ashkan Hafezalkotob (a_hafez@azad.ac.ir)
Islamic Azad University
Sean (Sobhan) Asian (s.asian@latrobe.edu.au)
Jubin Jacob John (j.jacobjohn@latrobe.edu.au)
La Trobe University
Keywords: Sharing economy; Organic food supply chains; Smallholder farmer cooperatives;
Sustainable development; Cooperative game theory
Topics: Operations / supply chain management in emerging economies
Purpose
Organic agriculture is known as a viable alternative of farming due to its non-reliance on costly
external artificial inputs and thereby, respecting natural life-cycle system and ideal for
smallholder farmers in developing nations. However, factors like increasing operational and
logistical costs, lower yields, and fierce competition cause diseconomies of scale and curtail
the profitability of Organic Food Supply Chains (OFSCs) when compared to their conventional
counterparts. Due to the sheer nature of their farm holdings, smallholder farmers in developing
economies face significant challenges to their operations; and as an extension, their livelihoods.
To tackle these challenges, this paper examines how agricultural cooperatives can employ a
Sharing Economy (SE) platform to facilitate collaboration among multiple smallholder organic
farmers. Driven by a real world problem, we propose an SE approach that helps smallholders
share and cooperatively use a variety of production and transportation resources.
Research background
A key concept of the SE is the sharing of assets among peers (ter Huurne et al., 2017) and the
resources that are underutilised by some actors in the SC could be shared by other actors along
the same tier in the SC; thereby, sharing resources among peers (Miralles et al., 2017).
Although value creation of cooperatives and social enterprises have previously been studied in
the context of smallholder farmers (An et al., 2015; Miralles et al., 2017; Sodhi and Tang,
2014), characterizing the role of SE as an emerging cooperative mechanism in enabling OFSCs
to overcome their challenges is rather underexplored.
Research questions
To bridge this gap, this research considers the case of OFSCs in developing countries and
investigates how organic smallholder farmers can improve their competitiveness, increase
profitability, and achieve SDGs through an SE-based cooperative. In particular, this study aims
to answer: “what are the benefits of sharing and aggregation of resources and activities among
OFSC members?
Approach
To analyse the described problem, we use a Cooperative Game Theory (CGT) approach and
jointly address the decision-making problems of multiple competing OFSCs under two
scenarios (i.e. non-cooperative and cooperative). In each scenario, we first investigate the retail
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price of products given the production quantity decisions of the OFSCs, and then, analyze the
OFSCs’ production quantity and farms’ production assignment decisions. A novel solution
method is presented to jointly solve nonlinear production-inventory problems and characterize
the resultant coalitional synergy among the cooperating OFSCs. We also examine different
CGT methods and evaluate fair profit allocation between the coalition members.
Findings
The analytical results revealed that the SE based scenario involves better utilisation of
resources including logistical resources thereby improving the vehicle utilisation rates; in
addition to contributing to decarbonisation in the OFSC. Our study suggests that prior to
formation of the SE-based cooperatives, smallholder farmers need to critically evaluate the
structure of their market and existing competition with conventional food producers. They
should also agree on a fair allocation of production share derived by an optimal production
planning policy, set an optimal inventory control and distribution plan. Finally, they need to
identify and agree on an equilibrium selling price which guarantees OFSCs’ satisfaction and
thereby, aid in their long-term stability and sustenance.
Contribution
Results confirm that the SE-based cooperative concept, if designed and implemented
appropriately, can deliver greater financial gains concurrently with sustainable benefits due to
its innovative operational, resource sharing, and economical features. By making organic
products more accessible and affordable while retaining profitability, the proposed concept
could potentially improve the health of residents in developing countries.
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Keywords:
Information Sharing, POS data, Order Forecasting, Supply Chain.
Topics:
Time series data, ARIMAX, Regression, K-nearest neighbors (KNN), empirical study.
Abstract:
Order forecasting is an important input for many managerial decisions in the supply chain.
Orders history and point of sales (POS) data, upon availability, are two main resources of
data for order forecasting. However, it is not clear which one is better to use at different
levels of the supply chain. We develop three POS-based and order-based models to forecast
orders and evaluate the relative performance of them. These models are empirically validated
through real data of a food manufacturing company in Australia. Our results show that orderbased forecasting models outperform POS-based forecasting models when forecasting
distribution centers (DCs) orders. The improvement in accuracy depends on the type of the
forecasting model, demand process, and promotion impact.

(Full paper can be accessed through the conference website.)
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Keywords
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selling

“It shocks me. I come from industry […] My background is in
international logistics, business operations, manufacturing outside of
health. […] When I moved into health, I figured all of these things would
actually be done. I couldn’t actually understand or comprehend, because
I hadn’t spent a lot of time in hospitals at that point. I couldn’t
comprehend that we wouldn’t actually have the technology and systems
in hospitals that I had probably seen in other industries that I worked
with for a long time. The fact that we don’t manage things using simple
technology that I was exposed to when I worked in retail when I was
back in university. I find it really disappointing, I guess, on one level, but
also I don’t understand why we haven’t moved it forward further.”
(Participant 6, data standards and technology expert in healthcare supply
chain management
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While the promise of “rich data” and digitalisation has begun to captivate supply chain
management scholars, not all sectors are poised to take advantage of the fertile data age
in which we live. Public healthcare systems, for example, face a number of sociotechnical and political challenges that frustrate their efforts to build data-management
capacity across the supply chain (e.g. Sanchez-Graells, 2018; Victorian Auditor
General, 2011), thereby impeding the possibility of digitalising the supply chain and
denying the public potential quality, safety, and economic gains (Australian
Productivity Commission, 2017).
The lack of progress toward the digitalisation of the healthcare supply chain is
perplexing. Awareness of wastage in public healthcare systems is acute, demand
management issues (e.g. pharmaceutical supplies) are clear, present, and potentially
catastrophic (e.g. Aubusson, 2018), and supply safety issues (e.g. medication errors, and
the integrity of devices and implants) are at the forefront of public policy-making
concerns (for an overview, see Sanderson, Lonsdale, Mannion & Matharu, 2015). Why,
then, such poor progress toward the digitalisation of healthcare supply chain
management, given the need for transformation is so strong, and conditions so
favourable?
In this paper, we set aside the orthodox assumption that supply chain management
professionals in healthcare are necessarily flush with data and exploitation skills, and
ready to seize the promise of digital technology. Instead, we explore the puzzle that is
the sector’s meagre data generation, management, and exploitation capacity. In other
words, we explore the barriers to its readiness for digitalisation. Drawing on early
scoping work designed to understand the healthcare supply chain needs in Victoria and
the barriers to digitalisation, we trace the roots and antecedents of this problem. To
locate and conceptualise the barriers to digitalisation, we draw on theory that is wellestablished within the broader management discipline and gives us analytical purchase
on the catalysing and enabling forces that make collaborative problem solving across
the supply chain possible (see Iddris, 2018, on the need for collaboration). We position
these catalysing and enabling forces as a precondition to digitalisation. This theoretical
direction is informed by our empirical field work, which is in progress and involves
semi-structured interviews with up to 20 stakeholders from across the supply chain, and
fieldwork at trade events. Our early findings suggest considerable fragmentation across
the supply chain, in terms of human capital needs, incentives for collaboration, and
stakeholder perspectives on priorities for transformation. Two theories are particularly
instructive in terms of aiding our conceptualisation of these findings, although to our
knowledge these theories have yet to be incorporated into supply chain management
studies. “Issue selling” theory (Dutton & Ashford, 1993), which seeks to explain
“behaviors that are directed toward affecting others’ attention to and understanding of
issues” (Dutton & Ashford, 1993: 398), allows us to understand why such a
consequential problem has yet to acquire the strategic importance and urgency needed
to attract investment. Theories of public value creation (e.g. Moore, 1995) help us build
into this understanding the impact of regulatory and capability constraints on readiness
for digitalisation.
36

Our contribution to the literature is therefore theoretically integrative in nature, but
also has practical value. We develop an empirically grounded, conceptual framework
for understanding how to build digitalisation readiness in the healthcare supply chain,
and catalyse collaboration across disparate stakeholder groups.
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Keywords
Water conservation, Industry 4.0, dairy industry
Abstract
In this paper we consider the conjoint influence of two global themes on dairy industry
practice: the need for water conservation and the emergence of a data driven and
interconnected ‘Industry 4.0’. We represent ‘Industry 4.0’ in a model with both
technological and social components and overlay this on water supply chain models at
community, enterprise and functional process levels of granularity drawing on multiple
case studies. Whilst the use of digital technologies varied from case to case, cyberphysical systems were observed both on-farm and in dairy product processing, as was the
need for data security to support quality assurance requirements. The limited use of data
analytics and an increasing demand for particular competency sets was noted. It is
suggested that the adaptation of a particular kind of 'digital twin’ and smart sensors
provide practical tools to pursue water recycling opportunities.
(Full paper can be accessed through the conference website.)
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Accepting Defective Products: Implications for Supplier Incentives
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Keywords: Product development, game theory, supplier involvement
Abstract
The suppliers might sometimes develop a new product of the quality inferior to the
buyer’s expectations. We model the possibility of conditional acceptance of such products
by the buyer. Our goal is to track the effect of conditional acceptance on the supplier
incentives to exert product development efforts. We construct a non-cooperative
sequential game with risk-neutral players and analyze their equilibrium strategies. We
find that implementing the conditional acceptance policy indeed affects the supplier
incentives if the product is of relatively high value to the buyer. The effect direction
depends on the cost of effort and project success probability.
(Full paper can be accessed through the conference website.)
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Channel Structure Analysis for Products with Credence Attributes
Quan (Spring) Zhou (szhou@uow.edu.au)
University of Wollongong
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Background and Purpose
For a long time, basic agricultural products heavily rely on distribution channels to trade
and transport in large volumes to achieve profitability. That is because agricultural
products, like dairy products, meat, and fruits, are typically classified as primary product;
they have relatively low value-adding capacity and low contribution margins, and thus
the profit depends on the ability to maintain a high trading volume. Yet farmers and
producers do not necessarily benefit from such distribution channels, though these
products usually guarantee a sustained demand and value in the long term.
Due to the high reliance on the distribution channel, it is known that powerful retailers
have strong bargaining power and dominate in many agriculture supply chains (i.e., Li
and Chen, 2018, Schiller et al., 1992). Most of the economic value is captured in the retail
end, but farmers, who produce the products and sit in the far upstream end of the value
chain, only manage to take a low portion of the total value created when the final product
reaches end consumers in the retail market.
Agriculture products with credence attributes (CAs) have been promoted as a way to
increase value for farmers by providing high value-added products. Market-valued CAs
include attributes such as organic, grassfed, and environmentally friendly. Research has
shown that customers have a higher willingness to pay for products with CAs. As a result,
farmers are encouraged to upgrade their farming practice to produce products with certain
CAs, in order to improve profitability. However, empirical data show that farmers’ share
in the supply chain has been increasingly squeezed as the total added-value produced by
farmers increases (Healy, 2015). This contradicts the notion that value-added products
with CAs help farmers to capture more value.
This research aims to explore whether and how the value created by agricultural
products with CAs can flow back to farmers, especially under powerful retailers who
traditionally dominate the supply chain. Though research has shown products with CAs
lead to higher willingness to pay, it has not been investigated how delivering CAs will
impact the amount of value captured by farmers and producers.
The Model
A game-theoretical model is built to answer the research questions. The model considers
a supply chain consisting of a retailer and two farmers producing the same type of
agricultural products, such as milk or meat. Due to their different farming systems and
operational procedures, the products from the two farmers can be of different attributes,
i.e., one has certain CA and the other does not. The retailer purchases products from the
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farmers at different wholesale prices, and sells in the market to consumers.
Consistent with the practice of many agricultural supply chains, the retailer has market
power and determines the price, and the farmers are price takers. This implies, within the
interaction between the retailer and the farmers, the retailer is a Stackelberg leader. The
retailer's power is demonstrated by guaranteed retail profit, that is, the dominant retailer
acts the leader and declares the profit margin. Then, the farmers’ wholesale prices and the
market prices are determined accordingly. Under this model set up, profits of farmers are
compared under various channel structures, and the profitability of the CA-capable farmer
is investigated.
Results and Contributions
Results show that the CA-capable farmer’s profit margin could be lower than the CAincapable farmer, if both farmers take the same channel structure and sell through the
powerful retailer. This suggests the higher market price for CA products can be
misleading as it leads to more value being extracted by the retailer. In order to capture
higher value for farmers, channel restructuring and innovation would be necessary.
Overall this work investigates whether and how much value can flow back to farmers
delivering CAs in the presence of a powerful dominant retailer under various channel
structures. Switching to a CA-capable farming system could incur significant costs for
farmers, and this needs to be justified by higher value flowing back from the market. This
work helps to uncover whether aligning farming systems to deliver CAs is indeed an
effective way to increase profitability for farmers. Only when farmers get rewarded
through increased value and economic benefits, can they be incentivized to change their
farming practices to deliver products with desired CAs.
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Purpose:
In this paper, we study the dual serving problem, where a supplier has a small but frequent
demand as well as a large but sporadic demand to serve, and discuss two particular
strategies, i.e., aggregation and protection, of managing inventory.
Introduction
There are two areas of research that our research is related to. The first area is the
characterisation of the distribution of demand, which initiated by Feeney and Sherbrooke
(), who considered a compound Poisson distribution that assumes Poisson arrivals of
customers with batch orders (of constant or random size). The literature is rich in this area
as a lot of studies address this by modelling a variety of situations, where, e.g., the
distribution of the batches is geometric (Adelson 1966, Ward 1978), Bernoulli (Ord
1972), or logarithmic (Sherbrooke 1968, Nahmias and Demmy 1982), the arrivals are not
Poisson, which leads to normal distribution approximation (Silver et al. 1971), or other
approximations such as compound Poisson (Axsäter 2003, Svoronos and Zipkin 1988,
Bagchi 1987) or Erlang (Forsberg 1997) if the demand is lumpy. The distribution of
demand over lead time has been also discussed broadly under various circumstances and
using different methods. Silver et al. (1998b), Park (2007), and Rossetti and Ünlü (2011)
discuss, compare, and evaluate most of these methods.
The second area is the formulation of the of multiple classes of demand, which was
initially carried out by Veinott (1965) who modelled a multi-period single-product system
with several demand classes that are independent in each period. The extensive research
that exist in this area mostly studies rationing policies for demand that is classified in
terms of the importance/priority of the customers, e.g., based on the shortage cost (Topkis
1968, Ha 1997, Deshpande et al. 2003, Arslan et al. 2007), service level (Guajardo and
Rnnqvist 2015, Alfieri et al. 2017), or required exibility (Nahmias and Demmy 1981,
Atan et al. 2018).
In this paper, we adopt some results of both areas discussed above to study a problem,
where demand comprises two classes that are defined based on the distribution/type of
customer's orders (arrival and size) without and with priority (given to a particular class).
The problem was brought to us by a local company who is facing two channels of demand,
i.e., from individuals, who directly purchase the product online (via the supplier's
website), and merchants, who deal in the product by buying large quantities from the
supplier and selling them on a daily deals platform. The company has problem with
making right inventory decisions to avoid overstocking that is caused by the magnitude
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and variability of the merchants’ demand as well as understocking that leads to lost sales
(of the merchants’) or backlogged orders (of the individuals’). We call this situation a
dual serving problem and aim to address from a supply chain perspective.
Although a great deal of research has addressed the inventory planning for online sales,
the prevalence of daily deals platforms is not long; hence, the associated inventory issues
have not been fully studied. Alptekinoglu and Tang (2005) consider a retailer who has
the choice of opening a direct-serving channel via online shopping and analyse the tradeoff between using a depot and using a store to satisfy the (online) demand. Netessine and
Rudi (2006) aim to integrate drop-shipping into online retail supply chains by exploring
whether the online retailer should hold inventory of particular items or contract with a
wholesaler to handle the consumer delivery. Bretthauer et al. (2010) and Mahar et al.
(2009a, 2009b) examine, in different settings, a dual-channel retailer to identify the best
allocation of online fulfilment centres to each order. Acimovic and Graves (2014)
investigate how an online retailer should fulfil each customer's order (i.e., where to ship
from, by what shipping method, and how/whether to break down multiple items) to
minimise the expected outbound shipping cost. They also analyse how to mitigate
demand spillover among the fulfilment centres under a periodic-review jointreplenishment policy (2017), and Lei et al. (2018) provide heuristic methods for
approximately optimal joint pricing and fulfilment decisions. The dual serving problem,
however, has not been yet studied so far.
Taking a mathematical modelling approach, we analyse the dual serving problem in two
different settings for the inventory policy: i) any demand from either group of customers
(merchants or individuals) at any time is served immediately (fully or partly) with as
much inventory as we have. A new replenishment order is placed as soon as the reorder
level is hit and all unmet demand is lost, ii) individuals are served immediately at any
time, while merchants are only served as long as and as much as inventory on hand
remains above a protection level, at which a new replenishment order is placed.
Individuals' unmet demand is either backlogged or lost (we look at these separately) while
merchants' is lost. Thus, in case (i), decisions are exogenously made regardless of the
customer type and inventory level, while in case (ii), decisions are endogenous as we
consider both customer group and available inventory when making supply/serving
decisions. We, also, conduct a numerical analysis to provide an illustrative demonstration
of our findings.
Our results show that, in the dual serving problem, not only jointly supplying both
demands is reasonable only under certain conditions (that we explicitly outlined in this
study), but also, that the optimal choice and design of a dual serving strategy substantially
varies according to several factors, including, comparative characteristics of both
demands, economic parameters, and product type, i.e., value-adding capacity. For
example, we observed that, in a particular representative scenario, while the aggregation
strategy was a better choice (over the protection), a small rise in the holding cost rate
immediately resulted in the protection strategy significantly outperforming aggregation
strategy.
Overall, it is evident that the aggregation strategy, which invests in building high supply
capacity through a large safety inventory and relatively big replenishment order sizes,
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performs better when variability of demand and/or profit margin are higher. In contrast,
the protection strategy, which is more lean and maintains a much lower inventory level,
is more efficient when greater money is tied up with inventory, i.e., when the unit
procurement cost or the holding cost rate is high.
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Service level agreement (SLA) is a type of performance-based contract used in supply
chain management to evaluate the performance of suppliers. SLA is extensively used by
different industries such as in production and inventory management systems. Oblicore
Inc. conducted a survey in 2007 from different organisations and reported 91% of
companies employ SLA to manage their suppliers (Oblicore, 2007). There are some
important elements in designing SLA contracts. In a typical SLA, supplier and buyer
should agree on target performance level termed as target service level which should be
achieved over several time periods called performance review periods. If the supplier fails
to fulfil this requirement, they face some financial penalties. In inventory management
application, the common performance measures used by companies are fill rate and ready
rate. The fill rate is the long run average fraction of demands that are immediately
satisfied (Zhang and Zhang, 2007). However, ready rate is measured as the long-run
fraction of periods that demands are fulfilled in full (Liang and Atkins, 2013). Under a
finite-horizon performance review period, these service level measurements i.e. fill rate
and ready rate are random variables. After SLA contract was designed, supplier
determines how to meet the requirements identified in the contract. For example, in an
inventory system with weekly performance review and the fill rate as performance review
measure, fill rate is measured every week. If the supplier’s fill rate in that week is below
the lower target ready rate then the supplier has to pay a penalty cost to the retailer, but
when the supplier fill rate in that week is above the upper target ready rate, the retailer
agrees to pay a bonus to the supplier. Although, there might be only a penalty structure
used in an SLA.
Past studies in the literature related to finite horizon fill rate mainly ponder a single
customer model in the supply chain. (Liang and Atkins, 2013) analysed the impact of
linear and lump sum penalties in the SLA, using mean and variance of the ready rate with
finite performance review periods. (Wan et al., 2012) assessed the effect of product
variety decisions on the fill rate and sales performance. They concluded the fill rate
decreases with increasing the product varieties. In practice, a supplier in the supply chain
may have multiple customers to deal with. In this study, we intend to narrow this gap by
studying the fill rate in presence of multiple customers when their demands are fulfilled
from a pooled inventory. One of the implications of dealing with multiple customers is
that supplier might consider to pool the inventory in order to diminish both the inventory
cost and supply chain risk through aggregating all individual demands (Eppen, 1979).
Various implications and benefits of risk/inventory pooling have been discussed in a wide
range of literature. For example, (Mak and Shen, 2014) discussed the benefits of risk
pooling in a two-firm supply chain structure with probabilistic demand and supply.
(Abbasi e.al, 2018) examined fill rate distribution in a supply chain with multiple
customers, they propose linear programming (LP) and Prioritised Lowest Fill Rate
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(PLFR) models to probe the impacts of length of performance review period, and demand
correlation between two customers. In this research, we extend their results for
consideration of demand correlation between more than two customers. Results provide
insights for suppliers in negotiating SLA terms with multiple customers and on deciding
the optimal stock level for production and marketing strategies.
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Abstract
Increasingly over the years, firms have been scrutinized and held responsible for
sustainability-related issues emerging from their upstream supply chains (Hofmann et al.,
2014, Hartmann and Moeller, 2014, Hajmohammad and Vachon, 2016). From a
stakeholder perspective, firms operating globally are capable of influencing sustainable
practices of their suppliers through multiple mechanisms (Carter and Rogers, 2008);
therefore, when a supplier engages in sustainability behavior deemed illegitimate, the
buying firm is held responsible (Hofmann et al., 2014, Hajmohammad and Vachon, 2016)
and potentially punished by stakeholders (Carter and Jennings, 2004). For example, after
the Rana Plaza incident which killed over 1,100 individuals, garment manufacturers
H&M and Zara were held financially liable (Reinecke and Donaghey, 2015). More
recently, Apple, Samsung, and major automakers were scrutinized for their lithium-ion
battery suppliers, who allegedly purchased cobalt from the Democratic Republic of
Congo where mining efforts posit health hazards to workers and utilize child labor
(Frankel et al., 2016). Overall, unsustainable supplier practices can cost buying firms
anywhere from millions (e.g., Mattel, lead paint found in toys) to billions of dollars (e.g.,
British Petroleum, Deepwater Horizon oil spill) from financial and reputational losses.
To make matters even more pronounced, incidents surrounding supply chain
sustainability risk (SCSR) have escalated during the recent years, increasing over 330%
from the reporting period 2007-2011 to the reporting period 2012-2016 (Reprisk, 2017).
This indicates that in the growing global economy, buying firms are either encountering
increasingly unsustainable supplier practices, stakeholders are keeping a more watchful
eye (and potentially applying greater scrutiny), or some combination of the two taken in
tandem with other factors. However, given the escalation in buying firms’ receiving
scrutiny for unsustainable supplier practices, overall awareness and available literature
has also increased. Thereby, while buying firms are encountering greater levels of SCSR,
there also exists increasingly more available information and literature covering the topic.
While prior research has identified how firms approach different types of
sustainability-related uncertainty (Busse et al., 2017) and manage suppliers’ sustainable
practices globally (Reuter et al., 2010, Hajmohammad and Vachon, 2016), less is known
about how firms are reacting to SCSRs and incidents (i.e., risks that have manifested into
disruptions due to media attention). Therefore, we posit the following research questions:
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are firms who are criticized for unsustainable supplier practices likely to improve their
engagements, remain unchanged, or worsen? Moreover, does the type of sustainability
disruption (e.g., environmental, social, or governance) and distance between the buyersupplier impact the propensity for the buyer to be scrutinized for a future supplier-related
violation? And what is the impact of severity and reach of SCSRs on the reaction of
buying firm to these risks?
Utilizing a sample of 5,286 media items for 286 firms listed in the S&P 500 index
from 2007 to 2016, we develop a basis for understanding how firms approach their
environmental, social, and governance supply chain sustainability risks (SCSR) after
encountering prior exposure to criticism. Moreover, we analyze the top ten most
scrutinized firms to observe if any distinct patterns emerge in terms of how large
multinational firms manage their SCSRs. From this data, a framework was developed to
illustrate the factors that play a role in shaping a firm’s sustainability-related supply chain
decision making processes when faced with negative media attention. Our proposed
framework investigates the interplay between severity and reach of the SCSR
consequences for the firm and their impact on buying firms’ reactions—specifically
through risk mitigation or risk acceptance mechanisms. We also investigate the
moderating roles of institutional distance and the umbrella effect, where certain high
severity SCSRs impede the impact of other concurrent SCSRs.
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Abstract
In this paper, we conceptualize set of activities reflected as corporate social responsibility
(CSR) behaviors in case of a recall: preventive recall, swifter recall, and higher remedy
to affected consumers. We then draw on CSR and OM research to hypothesize the effect
of supply chain and product characteristics on preventive recall, which in turn affects
swifter recall, which further affects remedy to consumers. We use a three-stage
econometric model to test our hypotheses in the U.S. toy industry. Our results show that
firms act in a socially responsible manner and issue preventive recalls when the financial
outlay is lower, potential hazard to consumers is higher, and the product is manufactured
in China. However, firms take longer to issue such preventive recalls and thus issue higher
remedy to demonstrate CSR.
(Full paper can be accessed through the conference website.)
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Introduction
In recent years, product recalls have become a prominent social issue. In terms of the high
stake and frequent occurrence, product recalls have attracted widespread research
interested from researchers in different areas, including marketing, operations
management, strategic management, finance and economics, accounting, food policy, and
agriculture economies. However, research in different discipline remains fragmented as
researchers from different disciplines have different research focus and have examined
different aspects of product recalls. A cross-disciplinary review that systematically
summarizes research findings from different disciplines is necessary to facilitate dialogue
between researchers in different disciplines.
The aim of this literature review is to provide a comprehensive literature review on
product recalls and directions for future research. Building on the premise that the success
of crisis management lies on balancing stakeholder pressures, we frame the research
findings and future research along two dimensions, namely, the main stakeholders,
involved in each article i.e., managers, employees, shareholders, customers, suppliers,
regulators, competitors, the community, and the media, as well as the stages of product
recalls, i.e., before recall stage, during recall stage, and after recall stage. Through a
systematic review, we aim to answer the following research questions (1) what are the
causes of product recalls? (2) what factors affect recall decisions? (3) what are the
consequences of recalls? and (4) how can a firm mitigate the negative consequences of
recalls?
Findings
The research findings can be summarized in Table 1.
Table 1. Summary of research findings
Stakeholders
Before recall
During recall
(antecedents)
(recall decisions)
Managers
Managerial
Product recall
characteristics, such
decisions are a
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After recall
(consequences)
Managers can
mitigate the negative

as CEO narcissism,
compensation
structure, and
managers’
operational decisions
are regarded as the
antecedents of
product recalls.

function of
managerial
characteristics, recall
characteristics and
resource conditions.

consequences of
recall through
appropriate marketing
initiatives and recall
decisions. The
effectiveness of these
approaches is
contingent on recall
characteristics.

Employees

Firms could learn
from recalls and
increase their product
reliability and reduce
future recall. But this
learning effect is
contingent on recall
type, the locus of
failure, etc.

Shareholders

Product recall will
reduce shareholder
value, but the extent
of shareholder value
loss is contingent on
recall and firm
characteristics,
industry, and country.

Customers

Customer orientation
aggravates the
negative impact of
CEO narcissism on
product recalls.

Harm to customers
reduces time to recall
and increase full
remedy.

Product recalls make
customers reduce
repurchase, and less
likely to be affected
by marketing
initiatives such as
advertising and
promotion. Brand
equity is both liability
and insurance during
recalls.

Suppliers

Outsourcing,
especially to
emerging markets,
increase product
recalls. Quality risks
caused by suppliers
can be mitigated

Firms spend longer
time to recall when
the defect is caused
by suppliers.

Consumer tends to
blame manufacturing
company in recalls.
Traceability
developed with
suppliers reduce the
negative
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through proper
incentive design.
Regulators

Inspection results
from regulators can
be used to predict
future recalls.

Competitors

Product competition
makes firms relax
quality standards,
leading to more
recalls.

consequences of
recalls.
Time to recall will be
longer if the problem
is reported by
regulators.

Recalls have both
impression effects
leading to negative
spillover and
competition effects
that lead to negative
spillover.

Community

Media

Institutional
environments affect
the consequences of
recalls.

A firm’s previous
CSR reputation could
reduce the negative
consequences of
recalls.
User comments on
social media can be
used to predict the
necessity of recalls.

Recalls increase in
negative media
coverage. Social
media is a doubleedged sword for
recall events.

Future research directions
Based on the research findings, we are able to identify research gaps and provide future
research direction suggestions (omitted due to space limit).
Contributions
This article contributes to the product recall literature in three ways. First, we conducted
a systematic review on product recalls that spans multiple disciplines including marketing,
operations management, strategic management, finance, accounting, and food policy and
agricultural economics. In contrast to previous reviews, this review has a broader locus
and thus provides a more comprehensive understanding of the state-of-art of product
recalls. Second, we frame research findings from a stakeholder perspective that help
practitioners to make better decisions when managing recalls. The crisis management
literature has documented that the successful management of crisis depends on managing
stakeholders. Building on this rationale, we frame the research findings based on the locus
of stakeholders. Also, we capture stakeholders’ dynamic salience at different stages of
recalls by categorizing research findings along different stages of recalls. By framing
research findings based on stakeholders and stages of recall, we offer a framework for
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both researchers and practitioners to understand factors that could reduce the likelihood
of product recalls, affect product recall decisions, and mitigate the negative impact of
product recalls. Third, based on the stakeholder framework, we offer future research
directions that could facilitate future research to get a deep understanding of product
recalls.
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Abstract
Communities of Practice (CoPs) are increasingly being used to facilitate knowledge
sharing across organisational and professional boundaries. This study aims to refine our
understanding of processes of knowledge mobilisation in CoPs. It does so by describing
identity reconciliation practices during the early stages of a mandated ‘CoP’ set up to
mobilise process improvement knowledge in healthcare. Our findings reveal three modes
of member engagement - 'identification', 'distancing', and 'peripheral lurking' - showing
how meanings associated with a ‘CoP’ and the knowledge being mobilised may play a
role in determining how members make sense of their identity in relation to CoPs.
(Full paper can be accessed through the conference website.)
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Keywords:
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Purpose:
The objective of this research is to explore the role of 5G network and its impact on supply
chain management (SCM).
Research background:
The transformation of a digital supply chain requires a state-of-the-art IT infrastructure
to enable all businesses to connect and transfer data faster in emerging scenarios such as
Industry 4.0 or “Smart X” in general. As the data-driven business decision taking the
centre stage, cutting-edge technologies (ranging from Internet of Things (IoT), artificial
intelligence (AI) to edge computing) disrupt the way data are captured, transferred and
analysed. The high bandwidth and low latency features of 5G network are perceived to
offer a unified platform for multiple device connectivity in real time (Agiwal et al., 2018).
Despite the promising benefits of 5G, research on 5G-based SCM is scarce.
Research questions:
How the emerging 5G can enhance SCM?
Methodology:
A systematic literature review of 5G and SCM has been carried out. We have mainly used
Google Scholar dataset to search the most relevant literature between 2013 and March
2019. Content analysis has been undertaken to find the extent of research done at the
intersection of 5G and SCM.
Findings:
Bibliometric results reveal that 5G-enabled SCM is a very recent topic and published in
a very limited way; only fifteen works have been selected as relevant, most of them
published in 2018. We find that most studies have focussed on technical features of
emerging 5G and its impact being conceptualised on Industry 4.0 (Rao and Prasad, 2018,
Cheng et al., 2018). The applications are limited to a manufacturing unit which is a subset
of any supply chain network, with a focus on ‘make’ process. The cyber physical system
of smart manufacturing requires massive device connectivity, real-time communication
and data-driven intelligence using edge computing that only the 5G promises to provide.
Few studies appear to introduce 5G in e-commerce (Kshetri, 2018) and smart health care
(Thuemmler et al., 2018). Besides, several works of industry experts and consultants
argue in favour of 5G applications in supply chain (Ericsson, 2018). While talking about
the digital transformation of supply chain, Verma and Lalwani (2019) claim that the
robust 5G telecom network can unleash the full potential of emerging technologies (e.g.,
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IoT, blockchain, AI, robotics) in supply chain. Nevertheless, 5G application in SCM is
still at its early stage and the literature shows its impact on supply chain processes but
quite rhetoric way. The 5G is expected to resolve the current bottleneck (i.e., low
bandwidth, high latency of 3G/4G) of information exchange between supply chain
partners, and it has the potential to connect the supply chain partners with the data for
processing and decision making. Furthermore, the 5G, as the enabler of cutting-edge
technologies (e.g., edge computing, IoT, augmented and virtual reality), would, therefore,
revolutionize across businesses, combine supply chain entities and integrate logistics
processes (e.g., internal and external processes) in cost efficient way.
Besides, we have identified several gaps in literature in relation to 5G applications in
SCM: lack of a 5G-based supply chain prototype, lack of 5G-enabled supply chain
process management and lack of evidence of 5G adoption challenges for supply chain
managers.
Contribution
This work is the first to explore the application of 5G in SCM using the systematic
literature review, which provides objective insights into the current state of emerging 5G
and its likely assimilation into SCM. Thus, theoretically, the research contributes to
supply chain ICT literature by providing how 5G network could enhance supply chain
process integration internally within the organisation and importantly with external
suppliers and customers. Practically, the study helps managers realise the potential of 5G
deployment into supply chain process integration.
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Purpose
To explore the impact of the Internet of Things (IoT) in supply chain management in the
Australian retail sector, outlining the challenges and opportunities of IoT deployment.
Research background
The IoT is an Internet-connected global information platform of uniquely addressable
smart devices (de Vass, Shee & Miah 2018). Conceptualised as an enabler of the Industry
4.0 era and related smart supply chains, the IoT is envisaged to revolutionise supply chain
management (Ben-Daya, Hassini & Bahroun 2017). Supply chain management is
predominantly process oriented, integrating internally between functional areas, and
externally with suppliers and customers. de Vass et al. (2018) found that IoT is an enabler
of supply chain integration, improving supply chain, and firm performance. However, the
literature is focussed around IoT technology and its potential applications, while
empirical narratives remain under-researched (Ben-Daya et al. 2017). Thus, studies on
developing a ground reality of what the businesses face while IoT adoption and use in
supply chains are scarce.
Research questions
While the IoT promise to be an enabler of supply chain digitalisation, what challenges
and opportunities may it pose when it comes to its adoption and use in supply chain
management?
Research methodology
This research used a grounded theory approach. Semi-structured interviews with
managers from twelve Australian retailers were thematically analyzed using NVivo. Key
themes were identified about the IoT use and the challenges, including obstacles that
negatively affect the IoT adoption and constraints to fully realising the potential of what
they have.
Findings
Organisational nature affected the decision to adopt the IoT in supply chain management.
Each retailer had multiple IoT technologies (e.g., RFID, handheld devices, smartphones,
IP cameras, and GPS systems). All undertook due diligence and explored suitability
before adoption. Most retailers had their first IoT experience through 3PL haulage
systems. All valued the IoT for its extensive strengths in supply chain digitalisation. The
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retailers believed that the IoT provide them additional capabilities in sensing and data
capture, visibility, intelligence, and information sharing in supply chain management.
The principal motive for the IoT deployment was efficiency due to reducing manual work
(human intervention), time-saving, speed, productivity, process optimisation, cost
minimisation, and convenience. Visibility from real-time data, depth of data, accuracy,
and traceability was the next recurrent motivation. Other motives included safety, quality,
security, customer satisfaction, consumer trust, connectivity for remote access, improved
communication, improved sales, and preserving data history.
Managers perceived that the IoT platform captures a broader range of in-depth data than
traditional ICT, whereas a new breed of applications has emerged to analyse them. The
findings are beneficially utilized in forecasting and planning, strategic decision making,
evaluation of staff, instruments and processes, and process improvement where ‘it has
converted into a better service level for the customer’. Customer data captured via the IoT
seem to be a vital source of business intelligence. Real-time streaming analytics was
specifically highlighted as a significant feature in the IoT platform.
Although IoT, in general, was considered a sound investment as it was becoming
progressively accessible and affordable, several obstacles to adopting new IoT
technologies were noted. The critical obstacle preventing IoT adoption was the cost of
investment. The other persistent obstacle was the lack of understanding about the IoT
followed by the lack of forward thinking by senior managers, resistance to change, fearing
technology, and privacy issues.
With respect to fully realising the potential of existing IoT in the supply chain, lack of
time, and effort to learn their newly introduced IoT systems was considered the critical
constraint. Reluctance to change, employees not understanding the benefits of the IoT,
low skilled staff, not following the proper processes, fear of sharing information, and not
being able to properly understand the IoT data were the other restrictions.
Critical interoperability issues included not having access to supply chain partner’s IoT
systems, lack of system integration, and having to log into multiple interfaces. Sharing
the IoT data with external partners is rare, while most shared selective analysis findings.
Majority performed in-house cross-functional sharing of data and findings.
Standardisation was also a central concern, where not being able to integrate systems due
to lack of standardisation and different standards in identification technologies hindered
interoperability.
Contribution
This paper contributes to the literature by providing a narrative of prevailing challenges
and opportunities of the IoT adoption and use in the supply chain management of the
Australian retail sector during the early stages of the Industry 4.0 era. Practically,
managers can realise the benefits and challenges in the IoT adoption in supply chain
management.
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Abstract
This paper empirically tested the ISO 9001:2015 process model in two contrasting
manufacturing settings: Australasia (n=94) and South Asia (n=82). The process model
posits that the key clauses of the standard represent the PDCA cycle of continuous
improvement (CI), leading to product results and customer satisfaction. The data
supported this notion across both cultures. In theory, CI philosophy has greater
acceptance in high power instance collectivist cultures (e.g. South Asia) than low power
distance individualistic cultures (e.g. Australasia), but the results suggested that this may
not translate to causal relationships implied in the ISO 9001:2015 process model being
stronger for South Asia data than to Australasia data.
(Full paper can be accessed through the conference website.)
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Topic: Health care operations and Quality Management
Abstract
Measurement of strategic performance is important to any organisation, irrespective of
the sector to which the organisation belongs. An outcome-driven Performance
Measurement (PM) framework is currently mandated by the New Zealand (NZ) Ministry
of Health to monitor the performance of its 20 District Health Boards (DHBs). This
framework measures performance against national targets. Although such a framework
is consistent and of value, it fails to adequately address the systemic nature of operational
performance. A more balanced PM framework will consider inputs (e.g. resource
allocation, strategic planning); process efficiency and effectiveness; outputs
(performance measures); and outcomes (consumer and public perceptions of the
processes and outputs). The work reported in this paper cover the initial phase of a larger
project on developing an innovative PM framework for DHBs’ health system.
(Full paper can be accessed through the conference website.)
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Extended Abstract
Occupational Health and Safety (OHS) problems can incur substantial costs to the
manufacturers and societies. Government enforcement is expected as a gatekeeper of
safe operations. However, the effectiveness of government enforcement in improving
safety performance of firms has not been widely examined. Our study aims to fill this
gap by exploring the effectiveness of government enforcement in operational
improvement of firms.
If a firm is cited for violating a safety regulation in the United States, the mandated
corrective actions following a violation can be viewed as an adaptive approach in
response to the government’s enforcement as the specific actions are laid down
according to the hazards exposed in the inspection. Improvements are likely to take
place because the violating firms are subject to targeted scrutiny by the authority and
other stakeholders. Failure to response and repeated violations will be penalized more
seriously in the future. We firstly postulate:
Hypothesis 1a: The higher the number of the past safety violations records, the
lower is the number of subsequent repeat violation (to the same clauses) incidents.
Despite that law enforcement may improve firms’ operational systems, we argue
that it could also lead to organizational myopia, making firms overlook the big picture
and other potential failures. Firms may rely overly on government inspections to
identify the hazards, rather than investing in an early warning system to proactively
explore the safety flaws in the operations system. Therefore, the lesson learned from the
past violation is unlikely to be extended to various other units in the firm, thus
inhibiting the spillover effects of corrective behaviors in the entire organizations. Thus
the past safety violations should positively associate with the subsequent non-repeat
violations, which leads to an increased number of overall violations.
Hypothesis 1b: The higher the number of the past safety violations records, the
higher is the number of subsequent non-repeat violation (to the different clauses)
incidents.
Hypothesis 1c: The higher the number of the past safety violations records, the
higher is the number of subsequent violation incidents.
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We use subsequent safety violations rate as a proxy for firms’ safety performance as
our dependent variable. This was measured by the firm’s annual number of violations to
OSHA’s regulations scaled by number of employee (‘0000) at year t. The violation
database categorized the violations into serious, repeat, willful and other violations. We
focus on the number of repeat violations (repeat violation rate) for hypothesis 1a. For
hypothesis 1b, we excluded repeat violations from our measurement of dependent
variable as our objective here is to test if past violation experiences are related to a
higher number of subsequent non-repeat violation (to the different clauses) incidents.
For H1c, we consider both repeat and non-repeat violation to examine the impact on
overall violation number.
In H1a and H1b, we hypothesize the relationship between past safety violation
experiences and subsequent safety violation incidents. The variable, Violation
Experiences, was measured by the total number of violations a firm committed in all
years before a certain year (year t). This measurement captures the total past
experiences in all years before the safety violation incident in year t. We included
control variables to increase the robustness of the analysis.
We sampled all manufacturing firms (SIC 20-39) and generated a panel data set
consisting of 25,273 observations drawn from 2,965 firms. In our sample, 694 firms had
at least one violation. In total, 4,474 violations were reported. The regression analysis
finds that past violation experience associates negatively with the subsequent repeat
violation incidents, which shows a certain level of improvement after a firm was cited
and the corrective action was conducted. However, the past violation experience
associates positively with the subsequent non-repeat and overall violation incidents. The
results have shown that firms do not necessarily reduce their safety violations as they
accumulate more safety violation experiences.
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Purpose
The purpose of this research is the explore the utility of two popular supply chain
strategies—redundancy and flexibility—within supply chains facing disruptions across
two areas; individual business unit and network propagation. These two strategies can
assist in post-disruption system recovery, therefore further analysis of the factors that
influence their utility can provide further guidance towards ensuring system viability.
Background/Literature Review
Open systems are inherently sensitive to perturbations from endogenous and exogenous
sources (Walker et al. 2004). The degree of sensitivity can lead systems to shift into
states leading towards maximum entropy; resulting in system failure (Holling 1973;
Scheffer et al. 2001). In order to avoid drifting towards such a state, an open system will
seek to maintain a dynamic equilibrium through the importation of resources and their
intra-system transformation (Kast & Rosenzweig 1972; Von Bertalanffy 1950).
Within the supply chain literature, disruption mitigation and management has emerged
as a key topic of interest (Flynn et al. 2016) as localised disruptions can propagate
throughout a supply chain network (Ivanov et al. 2017; Lee et al. 1997). Therefore,
resilience and robustness emerge as two ideal system states, with the former
emphasising an ability to return to acceptable performance (Haimes 2009), and the latter
emphasising an ability to absorb the impact of a disruption (Durach et al. 2015).
Attention has begun to shift towards incorporating alternative operations strategies to
manage capacity, with two popular strategies being flexibility and redundancy
(Kamalahmadi & Parast 2016; Sheffi & Rice Jr 2005). Flexibility has been linked to
both robustness and resilience (Pal et al. 2014; Tang 2006), and both strategies can be
used to assist in post-disruption recovery.
Redundancies are a popular strategy whereby additional resources assume the role of
failed system components in the face of a disruption (Haimes 1998). Within the supply
chain literature these can take many roles including additional resources (Urciuoli et al.
2014), back-up systems (Haimes 1998; Sagan 2004) and extra stock (Sheffi 2005).
Acknowledging the high costs often associated with redundancies, flexibility is
proposed as another strategy that allows systems to adapt towards emerging uncertainty
and changing needs (Tukamuhabwa et al. 2015). Numerous academic works arguing the
utility of one strategy over another (for example Azadeh et al. 2014; Dabhilkar et al.
2016; Pal et al. 2014; Sheffi & Rice Jr 2005), yet little is known about the relative utility
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of these strategies, as each will inevitably influence system performance. Therefore, the
ability to enact particularly strategies in order to counterbalance capacity constraints
becomes a critical focus of practitioners.
Research Design
We employ a simulation model that explores the difference in utility of redundancy and
flexibility across a supply chain network by adopting a SD methodology (Forrester
1994). To illustrate this phenomenon, we have developed a duel-queue model, whereby
entities enter a system and are subject to two queues before leaving the system. To
account for the unexpected demand surges, as discrete events with varying magnitude,
we adopt a discrete event simulation whereby items of demand are modelled as discrete
entities and demand surges are discrete events (Kelton et al. 2011).
Preliminary Results
Our first series of results have focused on differences in strategy utility within one
business unit and have demonstrated variance across the utility of strategies in terms of
overall cost (i.e. per item produced) and the ability to demonstrate resilience against
demand surges. Namely, non-linearity (operationalised as worker fatigue) played an
important role in influence the utility of the strategies. Rather than an either-or outcome,
within one business unit several system constraint factors (e.g. demand patterns, staff
ratios) influenced the utility of redundancy or flexibility. Therefore, there was
significance heterogeneity of utility differences across the experimental space based
upon variation in the experimental regions (i.e. system constraints and design).
Contributions and Future Work
The preliminary results offer an insight into the concurrent discussion on the utility of
flexibility and redundancy by evaluating the influence of nonlinearity on strategy utility.
Ongoing work is expanding the model from an individual unit to a large supply chain
network. The purpose of this expansion is to capture the potential discrepancies in
utility between business units and the overall supply chain. The contributions of future
iterations of this work is to explore the utility of redundancies and flexibilities in
mitigation disruption propagation across a supply chain.
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Purpose
It appears that supply chains are more prone to deception over the past years as new
cases are frequently reported. Enron, Volkswagen, Takata, Boeing, or NASA are just a
few organisations to have alleged cases of deception to, among others, hide their lack of
quality, failure to provide promised technological development, or thrive their profits.
The increasing number of reports may align with the stronger proliferation of system
integration and data transparency in supply chains and the exogenous opportunity to
evaluate the performance of organisations and, hence, the ability to identify suspicious
behaviour using big data. Nonetheless, the discovery generally precedes an (unintentional)
revealing incident where a first suspicion has to be manifested by further evidence or an
admittance by the deceptive organisation. To our knowledge, there is no method or
framework to support the identification of deception at an early stage.
We use the proposed Deception Impact Model (DIM) by Hammadi et al. (2018) to
map organisation’s position and its trajectory over time on the three dimensions of
sustainable practices, impact on consumer, and severity of deception. DIM is further used
to explore the relation between the strategic CSR with its sustainability goals and the
actual implementation of sustainable practices. The recent scandals contradict the
assumption that the integration of sustainable practices in the organisational culture is
about respecting the triple bottom line and discouraging deception. Acknowledging that
consumers are increasingly requesting sustainable practices, it would be expected to see
ethical and sustainable behaviour in organisations and along the supply chain. We
investigate the timeline of the Boeing 737 MAX case and use DIM in the context of CSR
to identify gaps in preventing or demotivating deception in organisations and supply
chains.
Design/Methodology/Approach
The research is using sustainable practice theories and the DIM on the recent case of the
Boeing 737 MAX scandal. The discussion investigates the project from design up to the
failure of the operation, inspecting the events for impact on the triple bottom line, and
consumer underpinning the effect of deception. The findings are related to corporate
culture.
Findings
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The media coverage and especially the confirmed incidents in the Boeing 737 MAX case
demonstrate the failure of corporate culture and maintenance of sustainable practices by
having to operate in a very competitive market with a low number of competitors. The
application of DIM shows how sacrificing one sustainable practice for another can cause
a negative impact and can incentivise deception on stakeholders.
Research Contributions
The case study links sustainable practices, corporate culture, and deception in the context
of large (infrastructure) projects in highly competitive markets. The trajectory of the
project over time shows the challenges of organisations to recover from initial failure –
here the choice of deceptive behaviour – and how preventative measurements could have
supported the project implementation and deliverables; see also Figure 1 for a possible
trajectory. The findings contribute knowledge for understanding the corporate culture,
guiding organisations with sustainable practices, and showcasing a detailed case on
deception using the DIM.

Figure 1: Trajectory of the Boeing 737 MAX project in the Deception Impact Model

PRACTICAL CONTRIBUTIONS
The Boeing 737 MAX case is used to demonstrate how the project is affected by deceptive
decisions at various stages to regaining competitive advantage on the cost of sustainability
and consumer safety. The example shows the outcome when the corporate culture is
undermined, and existing safety regulations fail to prevent deceptive behaviour.
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LIMITATIONS
Gaining access to information about the internal processes and decisions of larger projects
is generally impossible; i.e. in cases with illicit behaviour like deception. In case of
Boeing 737 MAX, the two airplane crashes combined with the massive public and media
interest about the safety of the airplane model as well as the early commitment and
confirmation of deceptive actions resulted in a very detailed and reliable source of
information to model the timeline of events and create the trajectory in the DIM. However,
relying on secondary data bears possible erroneous conclusions due to gaps or
misinterpretation of the data. However, with respect to explain deception in the context
of corporate culture and sustainable practices, the gathered data provided sufficient
evidence to support the resulting trajectory in the DIM.
Originality/Value
Although researchers discuss each component, the relation between sustainable practices
and corporate culture with respect to how deception can manifest without detection still
has open questions. The case is providing detailed insight to reflect causality for decisions
and input for future research with regards to explaining deception and identifying critical
data and information to implement early detection methods.
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Purpose
Environment, social, and economic aspects of sustainability are all critical in operations
and supply chain management. However, the social aspect in the current literature appears
to be less emphasised (Huq and Stevenson, 2018). It is due to the fact that environmental
performance is quantifiable and can be linked with economic outcomes. For example,
fuel efficient car engines will have less carbon emission and as a result, save money.
Social aspects of sustainability, such as human rights and welfare of employees, are not
immediately or obvious in terms of impacts or economic gains. Thus, when examining
the triple bottom line and sustainable practices in a focal firm’s supply chain, it is
necessary to examine both organisation stated goals and practices in terms of impacts and
outcomes. Any identifiable gaps between these may have resulted from the decoupling of
social sustainable practices, which in turn may have been resulted in deception. In other
words, there is a gap between social sustainability claims of an organisation and its
practices.
This presentation aims to explore and investigate where stated supply chain concepts
and practice may add value to society - particularly with respect to developing Indigenous
Australian enterprises which are a valuable mode of sustainable development in remote
regions.
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Figure 1: Deception Impact Model: Classification of firms based on severity of
organisational deception, implementation of TBL, and impact on consumer (Hammadi et
a., 2018)
Design/Methodology/Approach
In this paper, to explore the unsustainable social practices which result in deception, an
Australian Souvenirs industry case study is used. The paper investigates fake Aboriginal
art that is claimed to be authentic, but it is actually sourced from Indonesia instead of
involving Aboriginal artists in Australia. To understand the concept of deception in the
context of supply chains in relation to stated sustainability strategy versus implementation,
the Deception Impact Model (DIM) by Hammadi et al. (2018) is utilised; see Figure 1.
The DIM uses the relationship between three dimensions to position a firm’s practices
regarding the severity of deception and implementation of sustainability practices, and
impacts on customers and other stakeholders.
Findings
An organisation’s success in implementing social sustainability practices depends on the
organisation’s culture, level of deception and its impact on consumers. A range of
responses to sustainability implementation can be adopted by an organisation, such as the
bypassing of government or industry regulations (increase in deception). Hence
knowledge of supply chain operations is essential for all stakeholders to avoid
unsustainable social practices. DIM has provided clear insight as to why an organisation
may fail even if customers are in general happy with the firm.
Research Contributions
This work is conceptual in nature with a focus on contributing to the knowledge on supply
chain sustainability supported by corporate social culture. Here, we provide an initial
review of the literature, apply the DIM model to developing Indigenous Australian
enterprises in the souvenir industry, and pave the way for ongoing research by addressing
existing research gaps.
Practical Contributions
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In terms of the impact of deception, this contribution shows the effect on consumers when
promises regarding their claims for sustainability are not fulfilled. We use the case of the
developing Indigenous Australian souvenir industry to demonstrate how a small group
undermines the corporate culture intending to deceive either the regulatory body to ensure
high customer satisfaction or being greedy for cost reduction over the social integrity and
human rights of indigenous stakeholders and authenticity of product for the customers.
Limitations
This contribution is based on one case and is attempting to place the corporate culture in
line with sustainable practices with the focus of avoiding deception. Explaining how
deception can manifest in an influential corporate culture using the DIM is providing the
initial seed to establish focused research activities, yet the lack of insight in a larger
number of real-world supply chains prevents a comprehensive examination of the cause
and detection of deception.
Originality/Value
To best of our knowledge, deception in supply chains has not been discussed in
sustainable supply chain literature. DIM is used to introduce a framework to determine
the level of deception, implementation of the triple bottom line in an organisation and its
impact on consumers. Here, we use the case study from the Australian Indigenous
Souvenir industry to determine the impact of deception in relation to social sustainability.
References
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Purpose
This study investigates the impact of government support on terminal resources and
terminal logistics processes empirically, and, subsequently on terminal service
performance.
Research Background
Seaborne and containerization trade plays a critical role in the country’s economy
where port infrastructure, logistics processes, and operational efficiency need attention.
Indonesia is the largest economy in the ASEAN region, 16th largest GDP in the world
(IMF, 2018) and ranked 13th in the world annual container throughput (UNCTAD, 2018).
However, the country experiences the imbalanced distribution of people and goods and
overly suffers from high logistics cost in export and import of trade. Also, the significant
challenges the country facing are of inadequate port capacity and connectivity,
infrastructure resources, and material handling equipment that result in issues like
shipping congestion problems and poor dwell times (World Bank, 2015).
The analysis of the correlation between resources (tangible and intangible),
processes, and performance within the container terminal is scarce, specifically in the
Indonesian context. However, there are few studies available in light of RBV theory
where resources, (dynamic) capability and performance are linked. Ray et al. (2004)
investigate the relationship between resources, capability, processes, and firm
performance in insurance firms context. Kuo et al. (2017) find dynamic capability and
service capability to have influenced the performance in container shipping. Yang et al.
(2009) find a positive association between resources, service capability, and firm
performance in the container shipping business. Note that resources and capabilities are
used interchangeably to develop a strategy for performance improvement. Processes are
activities or routines to complete certain tasks (Porter, 1991). Lately, Yang and Lirn
(2017) find that interfirm relationships and service capabilities act as mediators between
intrafirm resources and performance. This study, while addressing the gap in the
literature, argues for government support, being strategic in the development of Asian
container port (Lee and Flynn, 2011), as an antecedent to terminal resources, and
establishes a theoretical framework of resources, process and performance relationship.
Research Questions
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The following research questions guide the objective of the study.
1. What extent government support affects the terminal resources and terminal logistics
processes?
2. Does the improvement in logistics processes affect service performance?
Hypotheses
In the context of container terminals:
H1: Government support has a positive effect on terminal resources
H2: Government support has a positive effect on logistics processes
H3: Government support has a positive effect on service performance
H4: Terminal resources have a positive effect on logistics processes
H5: Terminal resources have a positive effect on service performance
H6: Logistics processes have a positive effect on service performance
Methodology
The research used a questionnaire survey method to collect data from 216
respondents from Indonesian container terminals. The data and hypotheses testing are
analyzed using Structural Equation Modeling (SEM).
Findings
Results show that government support and terminal resources have a positive effect
on terminal logistics processes. Also, the improvement in logistics processes is perceived
to contribute a significant and affirmative influence on terminal service performance.
Implications
The research has outlined theoretical and practical implications. Theoretically, the
research fills the gap in the literature by developing a theoretical framework that offers a
significant relationship between resources, processes, and performance in the context of
container terminal within a port. Practically, the research draws the attention of managers
and government policymakers about the resources that cannot directly improve the
terminal service performance, but appropriate logistics processes mediate the relationship
positively.
The study has some limitations as well. First, the investigation was performed in
the context of Indonesian container terminals. Therefore, a generalization of findings
from this research to other ports in the ASEAN region must be made with caution.
Second, the findings need validation over time through a longitudinal study to overcome
the limitations of a cross-sectional survey. Third, this empirical model can be further
tested under the moderating effect of environmental pressure to see how the results are
likely to be affected.
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Purpose
The objective of this study is to investigate empirically the impact of smart logistics on
smart city sustainable performance.
Research background
Smart city initiatives center around technological development and citizens’ quality of
life by receiving the goods and services delivered in full and on time. Rapid development
of information and communication technologies (ICT) bring relatively new mobile
communication known as Internet of Vehicles (IoV), which is a dynamic mobile
communication such as V2V (vehicle to vehicle), V2R (vehicle to road), V2B (vehicle to
building), V2H (vehicle to home) and V2X (vehicle to everything) (Ang et al., 2019).
This contemporary view motivates the studies in the domain of smart logistics. Extant
literature indicates a limited studies in relation to smart logistics and its effect on smart
city sustainable performance.
EU defines a smart city as ‘a place where traditional networks and services are made
more efficient through the use of digital and communication technologies for the benefit
of its businesses and residents’ (EUParliament, 2017). Consequently, smart logistics refer
to the products being embedded with web-enabled communication devices (e.g., RFID,
sensors, actuators). A smart product possesses auto identification tag to hold information
about itself and transmits data with its decision support systems that manages it (Wong et
al., 2002). Most of the research so far on smart cities broadly focuses on what makes a
city ‘smart’ and its features, and stakeholders’ participation in this endeavor (Albino,
Berardi & Dangelico, 2015; Allwinkle & Cruickshank, 2011; Benevolo, Dameri &
D’Auria, 2016; Hollands, 2008); smart city performance evaluation (Lombardi et al.,
2012; Zygiaris, 2013), cooperative city logistics and its impact on city performance via a
case study (Nathanail, Gogas & Adamos, 2016).
Gatta, Marcucci and Le Pira (2017) proposed a decision support system for urban
freight transport (UFT) planning considering the city culture and stakeholder engagement
in this process. Benevolo, Dameri and D’Auria (2016) analysed smart mobility initiatives
(i.e., reduction of vehicular pollution, noise, transfer cost and speed, traffic congestion,
and increasing people safety) in smart city context and investigated the role of ICT in
supporting these actions. While these studies are rhetoric, mostly occurring in isolation
and deal discretely with some aspects around smart city operations, there is still limited
understanding as yet on how the smart logistics can influence smart city sustainable
performance. However, Tachizawa, Alvarez-Gil and Montes-Sancho (2015) have
proposed a theoretical framework of smart city initiative and big data analytics together
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in affecting the supply network and governance mechanism, their results were not
sufficiently incorporated the performance as the target outcome. The proposed empirical
study investigating the effect of smart logistics on smart city sustainable performance
would fill the gap in the literature.
Research questions that guide the objective are:
RQ1: What extent the emerging technologies will be able to make the logistics movement
smart?
RQ2: What will be the effect of city-bound smart logistics on smart city operations?
Research methodology
A survey using 7-point Likert scale was used to collect the responses from those firms
who are engaged with city bound logistics. Suppliers, wholesalers, retailers, urban freight
transporters and IT vendors in Victoria were contacted through Linkedin. The target
sample size of 110 from a population of 350 businesses from Australia were returned with
responses that resulted in a response rate of 31 percent. The measures used are smart
logistics (10 items), data analytics (9 items), data analytics (9 items) and smart city
sustainable performance (6 items on economic, 7 itemd on social and 7 itesm on
environment). SEM modeling was used to analyse and test the hypotheses.
Findings
The analysis is in progress and the results will be presented in the conference.
The following hypotheses will be tested through SEM modeling.
H1: Smart logistics will have a positive effect on smart city sustainable performance.
H2: The disruptive technologies (e.g., IoT) will moderate the relationship between smart
logistics and smart city performance positively.
Contribution
Theoretically, this empirical research is the first in establishing the relationship between
smart logistics and smart city sustainable performance. While the ICT plays a critical role
in integrating the supply chains, extending ICT-enabled (i.e., smart technologies with data
analytics) logistics processes into city operations and performance improvement is a
significant contribution to the literature in both SCM and IS discipline. Practically,
making the conventional supply chain a smart one by adapting IoT (e.g., RFID and
sensors, video camera, GPS) into everything in logistics will guide the managers
effectively in their technology investment decision. The results will make the managers
understand that adaption of these technologies in the logistics movement will improve the
liveability of cities through economic and social prosperity while reducing environmental
impact.
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Abstract
The purpose of the paper presents a theoretical framework for understanding the impacts
of driver shortage on the logistics performance in the Logistics Service Provider (LSP).
Driver is an important firm’s resource in LSPs. Although many reports constantly address
the looming driver shortage issues in OECD countries such as: New Zealand, Australia,
Canada, United Kingdom, United States, etc., there have been very few peer-reviewed
journal papers addressing the current driver shortage issues, a lack of knowledge about
how the driver shortage can actually influence the logistics performance results in the
ineffective and inefficient logistics management. In this paper, a literature review has
been conducted on driver shortage, logistics capability and performance. The paper
proposed a framework on the basis of a resource-based theory. This may provide insights
into transport and logistics management. In the further research, the conceptual
framework can be validated and refined in the different context. This contributes to the
driver shortage, supply chain and logistics management literature.
(Full paper can be accessed through the conference website.)
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PURPOSE
Warehousing revenue leakages (RL) adversely affect the efficient performance of supply
chains and the profitability of companies. Through an in-depth analysis of peer-reviewed
articles guided by a systematic literature review (SLR) process, this research attempts to
discover critical warehousing RL characteristics that may guide effective revenue leakage
prevention practises in warehousing and provide insights to future warehousing RL
research. Transaction cost economics serves as our main theoretical lens for the study.
Therefore, by rigorously grounding our research in both theory and findings from
extensive analysis of academic literature, we intend to provide valuable insight into
warehousing revenue leakages to both academia and practise. To the authors' best
knowledge, this paper is among the first to address a still uncovered gap of the literature
into warehousing revenue leakages.
RESEARCH BACKGROUND
Revenue leakage term is used in warehousing symbolically to discourse wide range of
unnoticed or unintended wastes. A substantial portion of warehousing operation costs
may be caused by RL. It is reported, 80% of warehouses in the United States lose money
in the utilisation of resources (Dowlatshahi, 2011). Companies thus continually strive to
cut costs and improve efficiency in their warehousing operations (De Koster et al.,
Huertas et al., 2007). Initially, the RL concept emerged in economics to describe
withdrawals from the circular flow of income, and in turn impeding the spending on
current production of goods and services (MacMillan Dictionary of Modern Economics,
1986). These leaks can occur from both revenue side (Idamakanti et al., 2017) and
expenditure side (Choe, 2010).
The theoretical foundation in this paper rests on the literature in transaction cost
economics (TCE), which is a theory primarily developed for analysing costs of
carrying out any economic exchange or transaction. At its core, TCE is a theory of
organizational efficiency - how should a complex transaction be structured and
governed to minimize waste (Ketokivi et al., 2017). Consistent with transaction cost
definitions, RL makes warehousing inefficient and costly, leading to supply chain
inefficiencies. Therefore, we build on these theoretical foundations in the development
of our analysis on warehousing RL.
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LITERATURE REVIEW
Preliminary investigations from the SLR process show the academic literature currently
available in warehousing is mostly disperse, conceptual, lacks systematic analysis, and
bias towards studies of lean, risk and performance measurement topics. Apart from
mentioning a few RL characteristics, little research attention has gone into surveying
revenue leakages in warehousing comprehensively. In addressing this research gap, the
primary objective of this paper is to identify and define revenue leakage characteristics in
warehousing. It categorises, compares and summarises RL characteristics in published
academic research. After a systematic reduction, 57 research papers, published since the
year 1999, were considered of use to this study and deemed to meet necessary criteria for
identifying warehousing revenue leakages characteristics.
RESEARCH QUESTIONS
Based on the above discussions, this paper seeks to address the following research
question:
• What are the key characteristics of RL in warehousing?
RESEARCH METHODOLOGY
Following recently published review studies in supply chain risk domain (Zhu et al., Fan
et al., Prakash et al., 2017; Bak, 2018; Baryannis et al., 2019), we employed a systematic
literature review (SLR) process to answer the research question of the study in a
structured manner. Five stage SLR process (See figure 6.1) consistent with Transfield et
al., (2003) was employed to identify, locate, select and analyse research publications
(articles written in English) in peer-reviewed international journals.
Step 1: Question
formulation
RQ1 – What are the key
characteristics of RL in
warehousing?

Step 2: Key word search

Step 3: Data filtering

Step 4: Full text analysis and
coding
The literature search process
For selecting final set of
The final selected articles were first
was undertaken using
research articles filtering and
classified using bibliographic
databases: Emerald, ProQuest, refinement process adopted to information such as year, author and
Web of Science and
capture relevant articles using journal. Thereafter NVivo was used
EBSCOhost. The search term data reduction procedures (e.g. to code articles according to industry
“Supply chain” AND
title, keywords, abstract and
sector, country, method, theory, RL
“Warehouse” used for abstract conclusion) were used. This
characteristic.
search and thereafter “Revenue stage helped to keep the
Leakage” OR “Risk” OR
research spotlight on
“Efficiency” OR “Cost” OR
warehousing RL as well as
“Waste” used in main text
removal of any duplicates.
search.

Step 5: Reporting
After defining
warehousing RL
characteristics , the
general descriptive and
thematic analysis are
reported, respectively.

Figure 6.1: Five stage SLR Process

FINDINGS
Preliminary analysis of SLR outcomes show common warehousing RL characteristics
include automation, forecast bias, forward-reserve allocation, fraud, health and safety,
human error, labour, maintenance, management style, order scheduling, performance
measurements, replenishments, routing policies, storage policies, warehouse layout,
warehouse maintenance, and warehousing technology (See Table 7.1). Notably, most of
the research papers are situated in warehouse settings located in Western Europe (See
Table 7.2). Furthermore, much of the past studies have utilize the exploratory case study
method combined with elements of action research as their preferred choice of research
design (See Table 7.3).
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As the present research is part of a more extensive study, final findings (full-text
analysis and coding) will be described once the full process is completed through
future research papers.

Table 7.1: RL characteristics
Warehousing RL Characteristic
Automation
Forecast bias
Forward-reserve allocation
Fraud
Health and Safety
Human error
Labour
Management style
Order scheduling
Performance measurements
Replenishments
Routing policies
Storage policies

Warehouse layout
Warehouse maintenance
Warehousing technology

Research article
Baker et al. (2007), Azzi et al. (2014)
Gunasekaran et al. (1999), Sanders et al. (2006), Kim et al. (2018)
Goetschalck et al. (2010)
Patterson et al. (2018)
Wrzesińska (2016), Tsang et al. (2018)
Lewczuk (2016)
Lund et al. (2001), Cagliano et al. (2010)
Koster et al. (2005)
Koster et al.(2002), Rubrico et al.(2008), Dou et al.(2015), Fazlollahtabar et al.(2016)
Johnson et al. (2010)
Poulos et al. (2001)
Petersen II et al. (1999), Chen et al. (2014), Dekker et al. (2004), Rubrico et al. (2008), Dou et al. (2015),
Fazlollahtabar et al. (2016), Abushaikha et al. (2018), Valchkov et al. (2018), Baruffaldi et al. (2019)
Petersen II et al. (1999), Petersen et al. (2004), Dekker et al. (2004), Petersen et al. (2005), Varila et al. (2007),
Battista et al. (2014), da Silva et al. (2015), Yang et al. (2016), Khan et al. (2017), Tarczyński (2017), Asaoka
et al. (2018), Abushaikha et al. (2018), Valchkov et al. (2018), Lorenc et al. (2018), Venkitasubramony et al.
(2019), Baruffaldi et al. (2019)
Gunasekaran et al. (1999), Petersen (2002), Huertas et al. (2007), Baray et al. (2014), Jacobs (2015), Sulírováa
et al. (2017), Kovacs (2017), Dowlatshahi (2011)
De Marco et al. (2010), De Marco et al. (2011)
Rizzi et al. (1999), Faber et al. (2002), Connolly et al. (2008), Amancei et al. (2009), Dowlatshahi (2011),
Wamba et al. (2011), Gao et al. (2014), Battini et al. (2015), Valverde et al. (2016), Miralam (2017), Kučera
(2017), Kembro et al. (2017)

Table 7.2: Study focus country
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Country

Research article
Rizzi et al. (1999), Petersen et al. (1999), Poulos et al. (2001),
Petersen (2002), Koster et al. (2002), Petersen et al. (2004),
Petersen et al. (2005), Varila et al. (2007), Rubrico et al. (2008),
Connolly et al. (2008), Amancei et al. (2009), Goetschalck et al.
(2010), Chen et al. (2014), Baray et al. (2014), Gao et al. (2014),
Battini et al. (2015), Dou et al. (2015), Jacobs (2015), da Silva et
al. (2015), Lewczuk (2016), Fazlollahtabar et al. (2016),
Tarczyński (2017),Kovacs (2017), Asaoka et al. (2018), Lorenc et
al. (2018), Patterson et al. (2018), Salhieh et al. (2019),
Venkitasubramony et al. (2019)
UK
Gunasekaran et al. (1999), Baker et al. (2007)
Australia
Lund et al. (2001)
Nederland
Faber et al. (2002), Dekker et al. (2004), Koster et al. (2005)
USA
Sanders et al. (2006), Johnson et al. (2010), Dowlatshahi (2011)
Mexico
Huertas et al. (2007)
Italy
De Marco et al. (2010), Cagliano et al. (2010), De Marco et al.
(2011), Azzi et al. (2014), Battista et al. (2014), Baruffaldi et al.
Canada
Wamba et al. (2011)
EU
Wrzesińska (2016), Kembro et al. (2017)
Taiwan
Yang et al. (2016)
Nigeria
Valverde et al. (2016)
Saudi Arabia
Miralam (2017)
Czech Republic
Kučera (2017)
Philippines
Khan et al. (2017)
Slovakia
Sulírováa et al. (2017)
Jordan, Saudi Arabia, Abushaikha et al. (2018)
UAE, Oman, Kuwait
Kim et al. (2018)
Western Europe
Valchkov et al. (2018)
Austria
China
Tsang et al. (2018)
N/A*

*N/A: Not available
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Table 7.3: Research methods employed
Research article

Number of Case studies
(Warehouses)
Exploratory Case study
829
Research method

Rizzi et al. (1999), Gunasekaran et al. (1999), Poulos et al. (2001), Faber et al.
(2002), Petersen (2002), Koster et al. (2002), Petersen et al. (2004), Koster et al.
(2005), Petersen et al. (2005), Sanders et al. (2006), Johnson et al. (2010), De Marco
et al. (2010), Cagliano et al. (2010), Dowlatshahi (2011), Wamba et al. (2011), De
Marco et al. (2011), Azzi et al. (2014), Battini et al. (2015), Valverde et al. (2016),
Kučera (2017), Kembro et al. (2017), Kovacs (2017), Abushaikha et al. (2018), Kim
et al. (2018), Petersen II et al. (1999), Varila et al. (2007), Huertas et al. (2007),
Rubrico et al. (2008), Goetschalck et al. (2010), Chen et al. (2014), Baray et al.
(2014), Battista et al. (2014), Ting-ting et al. (2014), Dou et al. (2015), da Silva et al.
(2015), Yang et al. (2016), Khan et al. (2017)Asaoka et al. (2018), Valchkov et al.
(2018), Tsang et al. (2018), Lorenc et al. (2018), Venkitasubramony et al. (2019),
Baruffaldi et al. (2019), Baker et al. (2007)
Lund et al. (2001)
Dekker et al. (2004)
Connolly et al. (2008)
Amancei et al. (2009)
Jacobs (2015)
Wrzesińska (2016)
Lewczuk (2016)
Fazlollahtabar et al. (2016)
Miralam (2017)
Sulírováa et al. (2017)
Tarczyński (2017)
Patterson et al. (2018)
Salhieh et al. (2019)

N/A
N/A
Documetary research
Documetary research
N/A
Exploratory
Documetary research
Documetary research
Exploratory (Survey of
300 People)
Survey and Exploratory
case study
Exploratory
Documetary research
Exploratory. Delphi
process (Expert panel)
and then Survey

N/A
1
N/A
N/A
N/A
N/A
N/A
N/A
N/A
1
N/A
N/A
N/A

CONTRIBUTION
Reducing RL in warehousing has become a critical requirement for businesses to execute
supply chains efficiently, effective and competitively. In this backdrop, the present study
is an attempt to discover in full the RL characteristics in warehousing and in turn their
determinants. In addition, the research provides insights into warehousing RL
characteristics that would help warehousing practitioners for developing and
implementing effective revenue leakage deterrence practices. These insights may also
open future research opportunities in warehousing RL characteristics.
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Purpose
Emerging technologies such as Internet of Things (IoT), data analytics; artificial
intelligence and machine learning; intelligent robotics; and blockchain have the capacity
to transform industries offering substantial benefits to users (Fonseca, 2018; Posada et
al., 2018). However, the factors that affect the deployment of these technologies are not
well understood. Some of these include regulatory barriers and policy inconsistencies,
cost, skills shortages and failure to understand the opportunities that new technologies
offer (Schelechtendal et al., 2015; Fagnant and Kockelman, 2015). In the context of
Australian logistics, warehousing and supply chains, improving efficiencies and safety
remains a high priority. Emerging technologies mentioned above offer substantial
improvements not only in productivity and safety but also in terms of flexibility,
transparency and interoperability (Tu, 2018; Quintanilla et al., 2014). Hence, developing
deployment strategies that address the needs of all types of businesses as well as large
organisations and SMEs is essential. The purpose of this study is to explore the factors
that facilitate or hinder the deployment of emerging technologies in establishing world
class logistics infrastructure in Australia and ultimately develop a decision-making
framework that can be utilised for designing and operating logistics and warehousing
infrastructure that meets the needs of the future. Specifically, this study explores the
following research questions (1) What are organisational and industry level drivers for
deploying emerging technologies in logistics and warehousing? (2) What are the factors
that affect deployment of emerging technologies and what impact do these have on
outcomes? (3) What are the key actions necessary to be undertaken by organisations and
industry for realising the capabilities of emerging technologies?
Research methodology/approach
This study employs a qualitative approach in addressing the research questions presented
above. Interviews are more appropriate in cases where new/emerging issues are to be
explored and the views of many different stakeholders are to be captured (Sofaer, 1999).
Hence, we conducted a number of interviews with senior executives and relevant midlevel managers working for different types of organisations providing logistics and
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warehousing services. Other interviewees included users of logistics and warehousing
services, officers representing logistic and warehouse councils, regulatory bodies and
policy making entities. A qualitative analysis of the interview data was conducted.
Findings
Based on our initial findings, logistics and warehousing providers generally agreed that
there is greater pressure now than before from users and customers on improving
flexibility, timeliness and efficiencies. Providers are at a greater pressure to adopt newer
technologies and alter their practices and business models or risk losing existing and new
customers. For instance, a number of retailers in the FMCG sector are closely examining
their supply chains and realising that the market is rapidly changing. Consequently, these
retailers are considering the need to perhaps change their business models to the point of
solely taking care of their own logistics. Speed of change, cost and standardisation of data
are three key considerations highlighted for the implementation of emerging technologies
in logistics to facilitate efficiency and sustainability of supply chains.
Relevance/contribution
In terms of contributions, preliminary results of this study show how emerging
technologies have the potential to create efficiencies. Providers of warehouse and
logistics services including users admit and acknowledge that inefficiencies create
unnecessary delays, affect service levels and lead to unnecessary expenditures. However,
all of these could be significantly avoided if stakeholders could embrace a more
collaborative attitude rather than taking on a competitive disposition. The study brings
to light several themes that suggest that emerging technologies needs to be consistently
embraced and embedded within the company for sustainable growth. The findings of this
study also allow the researchers to undertake a further in-depth inquiry to develop a
decision framework that could be adopted by companies for the implementation of
emerging technologies across the supply chains, driven by e-commerce. Despite the
limitations of this study being conducted in the Australian context, the reasons
highlighted and themes raised have been supported as important by other scholars (Koch
et al., 2014) and with caution results can also be generalized to similar economies.
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