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ABSTRACT

Modern trends in supply chain have led to more efficient operations but have also increased sensitivity to disruptions.
Severe impacts of disruptions in recent years have brought increased awareness to this issue and some companies have
started to use disruption management thinking. In this paper, a two-pronged approach of quantitative and qualitative
analysis is used in order to arrive at the sponsor company’s current state of resilience. Then, the data and analysis are used
to develop trial contingencies as a foundation for a complete business continuity plan and develop conclusions about future
areas of growth in disruption resilience. Out of seven categories identified to describe a company’s resilience, four (cost-
benefit evaluation, disruption risk perception, recovery plan, and redesign of recovery) were improved through this study.
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KEY INSIGHTS

1. The qualitative analysis shows us that the category
with most room for improvement is the cost-benefit
evaluation for disruption management.

2. Through simulation of more than 30 different supply
chain disruptions, critical components of the network
were identified.

3. Duties and handling costs are key components to
consider when selecting an alternative DC to take
over a disrupted one.

INTRODUCTION

Supply chain management has been subject to various
business trends in the last two decades. Globalization,
centralization, and focus on efficiency have led to more
vulnerability to different disruptions. During disruptions,
the adverse effects of any initiating event may spread
quickly through the supply chain, with the efficiency
measures leaving little buffer time for the companies to
look for alternative solutions to handle the abnormalities
(Sheffi, 2005).

The higher risks, uncertainty, and impacts have led many
consultants, researchers, and managers to agree on the
importance of supply chain resilience. Many companies
have addressed the issue by emphasizing preparation for
recurrent, high-probability events, but they have also
continued the outdated approach of ignoring low-
likelihood risks (Chopra & Sodhi, 2004). Zsidisin et al.
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(2005) gave an explanation of why this portion is
commonly ignored through the “Expected Value
Paradox.” There are at least two reasons for this:
probability of occurrence being used in the analysis
together with the expected value approach which assumes

linear utility. Zsidisin et al. (2005) suggest that, for
catastrophic events, these assumptions are questionable.

In order to account for the large impact disruptions, the
thesis uses a resiliency definition that does not attribute
any weight to probability. Sheffi’s (2005) definition to
consider disruption resiliency: “business having the
ability to recover quickly.” This perspective considers
how a firm can handle the major disruptions that can
damage it the most; the same disruptions that have been
identified to be neglected.

An anecdote literature cites to be a great example of
disruption management is about Li and Fung, the famous
global sourcing firm that deals extensively in garments.
Tang (2006) relates that, when the Indonesian Rupiah
devalued by more than 50%, instead of passing the
problems on to their customers, Li and Fung shifted a
portion of production to other suppliers outside of
Indonesia and provided financial assistance to the
Indonesian suppliers. These actions kept the supply of
goods stable and allowed Li and Fung to fulfill their
service obligations to their US customers.

As implied from this literature review, in the area of
supply chain resiliency there are a myriad of perspectives,
models, frameworks, and concerns. Chopra and Sodhi
(2014) identify that reducing risk while improving

M.Eng in Logistics and Supply



performance can be achieved through segmentation, or
regionalization, and preferring overinvestment to
underinvestment. Tang (2006) gives generalized and
prudent advice. A resilience policy should be a robust
approach that does not hinder daily operations yet also
achieves its purpose of helping sustain operations during a
major disruption.

THESIS SCOPE

Recent events, such as the Tohoku earthquake and tsunami
of 2011, have led companies to reevaluate their risk
management policies. Such a reevaluation has been an
ongoing initiative in the sponsor company’s supply chain
function. As the next step in this process, improvement of
the business continuity planning of the sponsor fashion
retailer is the main objective of this thesis.

Although, for successfully managing disruptions, both
pre-disruption and post-disruption approaches are
necessary and need to be taken in consideration, this
thesis will mainly approach from the post-disruption
view. This is because of the nature of disruptions assessed
as well as by request of the sponsor company. Low
probability/high impact events need to be addressed
mainly through contingency planning, since it is almost
impossible to try to prevent their occurrence (Sheffi,
2005).

In order to complete this satisfactorily, the following two
research questions were developed to guide the study:

1. What is the current state of resilience of the fashion
retailer?

2. How can the fashion retailer improve its supply
chain resilience?

These questions set the concerns of the thesis to start at the
basic level, from which improvements in key areas would
be developed. Thus, in order to answer these questions
adequately, this case study considered a multi-methods
design: to collect and analyze data and draw inferences
using both quantitative and qualitative methods.

METHOD
Conceptual Framework Structure

The basic conceptual structure of the project can be
outlined in four steps:

1. Convergence of Evidence
2. Disruption Simulation

3. Scenarios Evaluation

4. Options Thinking

These steps can be related to the section structure: step one
can relate to current state analysis, steps two and three
relate to the disruption quantifying models. Step four is the
guiding principle for developing conclusions and
recommendations.

Benchmark Analysis

Benchmarking was primarily done by researching written
sources as well as visiting logistics and operational sites of
other firms, but it also involved informal discussion with
professionals from related industries or related functions in
other industries.

Qualitative Evaluation

The qualitative methodology, as an alternative to the
survey method, has been used frequently in recent
operations management studies. The interviews were
structured around an interview protocol designed by the
researchers to evaluate the resilience state of the company
considering the most important factors according to the
literature.

The selection strategy of the participants, both from the
European (EU) and Asia-Pacific (APAC) regions was
“successive:” the first interviewees were selected
intentionally, then, participants were selected so as to
complete the information needed.

Data was analyzed using the thematic analysis method,
which allows identification and analysis of thematic
patterns from the data collected. To control for the validity
of the analysis the researchers followed the best practice of
doing consistency checks.

Quantitative Evaluation

In an early stage, data requisition yielded the following
information for two of the biggest distribution centers
within the geographical scope of the project:

e Distribution center (DC) inbound and outbound
volumes

e Average inventory by week

e Anexample of the e-commerce monthly recap
e Inbound lead time by ship mode

e  Order fulfillment rate by channel

Restrictions led the research to supplement the data with
publicly available information such as financial data and
other investor relations press releases and information
gathered from the qualitative method.

RESULTS
Description of Industry

The fashion retail industry is a heavily buyer-driven
consumer goods industry (Ghemawat & Nueno, 2006).
Products characteristically have a short life cycle, a
volatile demand cycle, and are subject to impulse
purchasing (Cortez, 2012). Despite some significant entry
barriers such as brand heritage and economies of scale,
there is some risk of entrants due to the possibility of
differentiation (Cortez, 2012). There is also a threat of
substitute products.

The buyer-driven supply chain is very different from the
producer-driven global chains of the automotive and high
tech industries. The more fragmented and dispersed
upstream structure is a major difference from producer-
driven chains as well (Ghemawat & Nueno, 2006). The
relatively low cost of transport and the nature of the work
required to produce the product make production a
commonly off-shored and outsourced activity in low labor
cost countries.

These industry factors mean that there are some areas of
disruption in which the industry is somewhat more
protected against disruption. For instance, with suppliers
having high competition, small individual size, and
commodity material inputs, suppliers’ disruptions do not
pose as great a threat to the firm. The industry also finds
some areas in which it has advantages in reaction. To



explain, the industry’s focus on the demand-side and the
customer means it heavily invests in dealing with issues on
this end and it is therefore more perceptive and reactive to
changing pull factors.

Company Analysis

The company that is the subject of this thesis is a large
luxury fashion retailer, founded in the United States,
which primarily deals in ready-to-wear. Its premium
lifestyle products are sold across the globe through
wholesale, retail, outlet, and e-commerce channels.

Some key facts are:
Table 1: Sponsor Company Supply Chain Figures

Factories 500 150
DCs 3 1

Pool Points 8 100+
Selling Points 689 4,200
In Scope Yes Yes

The company uses third party logistics providers to handle
direct operations in APAC and EU regions. The APAC
and EU DCs use compatible warehouse management
systems (WMS) and have powerful data collection
capabilities.

Benchmark Analysis

Nokia’s aggressive reaction that utilized its relationship
with Phillips and Li & Fung’s utilization of its excellence
in supplier management are great examples of best
practice in supply chain disruption management.

In 1999, when Taiwan was hit by an earthquake that
disrupted consumer electronics supply chains, instead of
treating this problem as a purely supply-side one, Dell
offered a special price incentive on product lines that
would be unaffected by the disaster. This approach shows
how a company whose strategy is demand-side-driven can
use customer-oriented disruption management
successfully, even despite the general industry mechanics.

Tang (2006) identifies two points in successful disruption
management decisions. First, the cost of an action should
always be compared to the benefit it would bring. Second,
the action should achieve strategic fit.

Inditex is a Spanish fast fashion leader which owns famous
brands such as Zara, Pull & Bear, and Bershka. The
Inditex location that was visited has a massive 1,937,500
square feet of warehousing area and dealt with 180 million
units during 2013. This location had an IT system
resilience and recovery plan. However, like the
Imaginarium and New Balance locations also visited, it did
not have a formal disruption management plan for
operations.

Qualitative Evaluation

Following the qualitative analysis proposed, results are
reported through examples for each category taken from

the raw data of the interviews, an assessment was made for
each evaluated category. Each category was then evaluated
according to the overall presence of the attribute, with a
scale from low to high, split into four ratings, from zero to
three. A summary of the results are shown in Figure 3.

From the analysis, one of the lowest scores corresponds to
the category ‘Cost-Benefit Evaluation of Disruption
Management’. There was no evidence from the interviews
of a formal evaluation of cost for severe disruptions or
cost-benefit plans to contain or recover from any
disruptions in the supply chain network.

However, complex monitoring systems and high flexibility
were also detected. Specifically, transportation flexibility
and DC operations were key points that scored highly.
Disruptions were also mitigated proactively through
monitoring systems. For instance, port strikes have been
well-monitored by the Global Transportation division and
pending action has been adequately communicated to all
relevant divisions so that proper evasive action could be
taken.

Other identified areas that had potential for improvement
were a recovery plan and redesign of recovery. The
recovery plan area was lacking without a business
continuity plan (BCP) that was known or readily
accessible.

Quantitative Evaluation
The evaluation was done in three models:
1. Disruption financial impact by lost sales for 30
scenarios (agreed with the sponsor company).

2. Further consideration of the disruptions impact
through the effects of Model 1 on share price of the
company.

3. Contingency plan using total landed cost to
determine the optimal temporary network under a
disruption scenario. The figure underneath shows
the logic behind this analysis.
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Figure 1: lllustration to Network Disruption Scenarios

The most critical disruptions found were the ones that
involve the total failure of one of the DCs in the region.
These key disruptions were further considered in the
network contingency planning calculation. This evaluation
will propose the best alternative DC to take over a
disrupted one. The evaluation is done through a total
landed cost calculation that includes transportation,
inventory, handling, and duties. One of the most relevant
cost in the network are the duties, and this became a key
consideration when selecting an optimal temporary DC.

The graph shows the monthly costs of each potential
solution, for the case that the European DC fails. It is clear



that duties make a huge difference between Hong Kong,
Japan and South Korea. Other components such as
inbound transportation decrease, due to the fact that most
of the suppliers are located in Asia. Although the model
optimizes based on cost, there are other qualitative
considerations that temper this conclusion. For instance,
the local 3" party logistics partner in Italy has experience
dealing with the especially high value brands that all
funnel through Italy.
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CONCLUSIONS

Through this study the company has received a thorough
evaluation of the current state of its disruption
management process for the EU and APAC supply chain
networks. The categories and corresponding sub-
categories with highest room for improvement were
identified and corresponding recommendations proposed.
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Figure 3: Company Resilience Evaluation

Additionally, two models were developed for the partner
company to better quantify the consequences of multiple
disruptions in terms of lost sales and share price impact. A
third model in Excel was developed that selects the best
DC alternative to support the operations of the disrupted
one. The results are used to construct a BCP for such
occurrence. Figure 3 illustrates the current state and thesis
contribution on company resilience on a scale of 0~3.

Further contributions were made towards the industry as a
whole. First, much of the analysis of the company reflects
in areas that are common across most of the industry.
Second, numerous examples were given and explained,
how best practices should be adapted to fit the unique
characteristics seen in the industry.

Table 2: Recommendations

CATEGORY SOME RECOMMENDATIONS

e Develop a resilience metric to
measure the level of preparedness of
the firm for a disruption.

Visibility o Define an appropriate KPI for each
department, in order to monitor the
manager’s performance in Disruption
Management.

e Implementation of an operational
feasibility project to allow critical
DCs to take over operations of other
regions’ DCs

e Avoid too much centralization of
resources

e Gather data necessary to run the
“Disruption Financial Impact” tool

Cost-Benefit on a product level.

Evaluation e Add other real costs of the disruption
such as brand reputation or market
share loss.

e Construct a more detailed BCP for
the DC failures scenarios proposed,
including the set-up costs for the

Recovery temporal contingencies studied.

Plan o Make a BCP at a product level

e Discuss the BCP plan to all
stakeholders: Building owner, 3PL,
etc.

Flexibly
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