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Emerging markets of Northern Africa and Turkey provide growth opportunities for logistics
service companies in the middle of low growth environment of European Union. The purpose of
this research is to explore and analyze the risk factors in container shipping industry and third party
logistics (3PL) services. The research empirically examined the risk factors, which are related
within the interaction between these two parties in emerging markets of Mediterranean area. The
previous studies have provided a valuable insight into the operational risks faced by container
shipping industries. However, most of these studies have focused on one or several operational
risk factors from a single point of view, and no studies have inclusively examined the possible
operational risks faced in the container shipping industry from dual perspective of 3PL provider
and its customers. A questionnaire has been deployed to collect related data; and the impacts of
the risks were then be assessed and ranked using the method of risk mapping. Respondents were
located in Turkey, Algeria, Tunisia, and Libya. Research presents the most important risk factors
identified, and compares them between 3PL provider and its customers. The research also provide
some risk mitigation strategies for the key risk factors, and tried to figure out a common risk
picture, which guides the managers in both sides to have a better decisions and as a result, improve
the performance of the container shipping operations. Challenge during project execution time was
that customers identified vast amount of more risks than what was the case with logistics service

operator.
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1. Introduction

This chapter explains the objectives and the research questions of the thesis, and describes the gap
between previous works and this research. The research methodology and the structure of the study

are also presented in this section.

1.1 Background and research gap
The pursuit of improved efficiency performance in logistics operations is a constant business
challenge (Bowersox et al. 2007). The outsourcing of the logistics function to partners is one of
the popular strategies that is beneficial for businesses and allows them to focus on their core
capabilities. This partners are known as third-party logistics (3PL) providers (Hong et al., 2004;
Lieb & Bentz, 2005). 3PL companies, are very beneficial for businesses to improve customer
service, respond to competition and eliminate assets (Handfield & Nichols, 1999). Many 3PL
companies specifically in Europe have now broadened their activities to cover more services like,

warehousing, distribution, and freight forwarding (Lieb & Randall, 1999).

Nowadays, every process and decision in business is likely to suffer from uncertainty.
Uncertainties need to be continuously monitored and managed, due to the fact that wrong
assessments and misjudgments may lead to unforeseen developments, which may have important
consequences when detected (too) late. Due to the increasing number of uncertainties, the

importance of risk considerations has grown (Heckmanna et al., 2014).

In supply chain management many authors considered the importance of risk. Because of the
increasing level of complexity and interrelation of modern supply chains, the type and nature of
uncertain developments or the impact of any action have become hard or even impossible to predict
(Helbing et al., 2006). Furthermore, massive disruptions like Hurricane Katrina, global financial
crisis, flooding in Thailand, European ash-cloud, Japanese earthquake and tsunami and many other
disasters, displayed a lack of preparedness among supply chain managers towards uncertain

developments in general (Risk Response Network, 2011).



The supply chain today, is much more risky than before. There are several reasons behind this. It
is faster due to recent developments and innovations in logistics and transportation systems. It is
stronger than before, because of strong competition in the market. It is cheaper, due to several
strategies, like “Lean manufacturing”, which is decreasing the waste within a system. It is quicker,
using strategies like “Just In Time or JIT” or short product life cycles. It is shorter, because of
shorter lead times, which is an important part of lean manufacturing. It is wider, due to the
increasing speed of globalization in this industry. It is changing quickly, because of high level of
demand, and also developments in technology. And finally, it is heavier, because of the increasing
amount of workload in the shipping companies. Most of them have already ordered or are going
to order bigger vessels to have a more cost effective operations. All these factors, could lead us to

the importance of risk management practices in supply chain systems.

Over the past decade in the container shipping business, the issue of risk has attracted considerable
attention in academia. Previous studies addressed various types of risks in relation to container
shipping, e.g., technical risk, market risk, business risk, and operational risk (Ewert, 2008).
Technical risk refers generally to loss arising from activities such as ship or equipment design and
engineering, manufacturing, technological processes, and test procedures. In the shipping industry,
market risk includes revenue and investment risk (Kavussanos, Juell-Skielse, & Forrest, 2003);
this refers to unforeseen and detrimental changes in demand and supply (Rodrigue, Notteboom, &
Pallis, 2011). Business risk relates to the nature of the business and it “deals with such matters as

future prices, sales or the cost of inputs” (Yip & Lun, 2009, p. 153).

In container shipping operation, the main business risk relates to the action of increasing capacity
so as to take advantage of economies of scale (Yip & Lun, 2009). Operational risk is “the
possibility of an event associated with the focal firm that may affect the firm’s internal ability to
produce goods and services, quality and timeliness of production, and/or the profitability of the

company” (Manuj & Mentzer, 2008, p. 139). Essentially, this arises from the logistics processes.

Within this complex picture of risk in container shipping, this research attempts to address a
comprehensive risk picture of the container shipping operations. Container shipping involves

multiple entities including shippers, forwarders, terminal operators, and shipping companies. The



complex operations within and between these entities and the long distance of physical process
may give rise to various types of operational risks, which could negatively impact on the

performance of container shipping companies.

In order to tackle these issues, it is important for shipping companies to know what these risks are
and how they affect the shipping operations. Unless there is an unlimited resource, which could be
employed to mitigate the risks, shipping companies will always have to prioritize their resources
to mitigate those risks, which are most imminent and significant. This makes it important to
analyze the extent to which each risk affects a shipping company’s performance and to identify

the relative importance of each risk factor.

The previous studies have provided a valuable insight into the operational risks faced by container
shipping industries in their operations (e.g. Ewert, 2008; Manuj & Mentzer, 2008; Drewry, 2009;
Talley, 1996; Husdal & Brathen, 2010; Notteboom, 2006; Tummala & Schoenherr, 2011; Chang
et al. 2015). These studies will be discussed later in Chapter 3 of this research. However, most of
these studies have focused on one or several operational risk factors from a single point of view
and no studies have inclusively examined the possible operational risks faced in the container
shipping industry in a dual perspective of 3PL provider and its customer’s, which are related to
the contribution between these two parties. Indeed, such a study would be useful as when the
attainable resources are limited, the shipping company and its customers will have to make a
decision on how to mitigate their operational risks more strategically and efficiently. Obviously,
more investment should be made on mitigating those risks that are of great significance and less

investment on those of less significance.

Briefly, this research empirically investigates the key risk factors faced by the container shipping
industry in a dual perspective of 3PL provider and its customers. As this research is about container
shipping and the risks associated with 3PL providers and its customers, the research will examine
the risk factors, which are related to the contribution between these two parties.

The purpose of research is to analyze the risk factors associated with operations for both 3PL

provider and customer company perspectives. The outcome of the risk management analysis will



be the performance improvement according to Wieland & Wallenburg (2012). They have analyzed
the impact of supply chain risk management (SCRM) on performance. In their research, it is found
that SCRM is important for agility and robustness of a company. They emphasized that both of

these indicators are important in improving performance.

Wieland & Wallenburg (2012) approved their hypotheses, about the importance of SCRM for both
agility and robustness of a supply chain. Thus, the implementation of SCRM, which entails the
identification, measurement, and controlling of risks, allows companies to better cope with
changes both proactively and reactively and as a result will improve the performance of the supply

chain, which is the purpose of this research.

This research is a seminal study in several ways. First, there are some studies about risk analysis
in container shipping companies from 3PL provider perspective (e.g. Chang et al., 2015), but there
does not exist any research, which includes the customer company perspective too. Furthermore,
Chang et al. (2015) have studied the risk factors faced by the container shipping companies in
Taiwan, which is an Asian country. But this research will empirically investigate the risk factors
faced by the container shipping company and also, its customers in Mediterranean region, which
has a lot of differences compared to Taiwan or eastern countries. In fact, the research will find the
most important risk factors in customer side and in 3PL provider side and then will come up with
a set of key risk factors and risk picture for each of them. Later in the discussion part the differences

between these two regions will be discussed.

In addition, when it comes to performance measurement of the supply chain, clearly supply chain
management (SCM) is associated with managing the upstream and downstream relationships with
suppliers and customers to deliver the best customer value at the least cost (Christopher, 1998).
Implementation of SCM requires the expanding of the internal perspective of performance
measures to include both ‘‘inter-functional’” and ‘‘partnership’’ perspectives and prevent inward-
looking and self-focused attitudes in the management approach (Holmberg, 2000). Traditional
performance measures such as profitability are less relevant for measuring supply chain
performance (SCP), because they tend to have an ‘‘individual focus’” and fail to consider chain-

wide areas for performance improvement (Lai , Ngai, & Cheng , 2002).



There are several types of frameworks for SCP measurement, however many companies still
managing their supply chain in a totally different way from what their partners in supply chain
requested. The key reason behind this is that they lack agreement of goals and performance
measures in their supply chain activities (Tan et al., 1999). Thus, by discussing the risk analysis
results in this research, the 3PL providers and their customers can agree on a set of risk factors,
which have significant risk scale in the both sides, and then try to improve them by agreed risk
mitigation strategies. In this case the performance will be improved in a parallel manner and in a

chain wide perspective.

According to the previous background, the research gap in this study has been presented in the

figure below.

Performance
Improvement Customer
Through Risk Companies
Management

Shipping/
3PL
Companies

Traditional RESEARCH GAP
Perspective Missing Perspective

Figure 1. Research gap in risk management approach. Source: The Author



1.2 Research objectives and questions
According to what have been discussed about the research gap, the research will empirically
investigate the risks of a container shipping company (Containerships Group Ltd) as a case study
and its customers in Mediterranean (MED) region. The study aimed at answering these questions:
RQ1. What are the risk factors in container shipping operations from both 3PL provider and
customer perspectives?
RQ2. Which risk factors are more important than the others in container shipping industry?

RQ3. How to reach the performance improvement using risk management analysis?

The research will answer the above mentioned research questions by three main steps, which will
be explained in the methodology section with more details. The first question will be answered by
the risk identification using the previous literature and also the risk verification using the
qualitative interviews. The second question will be answered by risk measurement part and will

be then continued by risk analysis section to answer the last question.

1.3 Structure of the thesis
The below diagram (Figure 2) gives broad overview of the structure of thesis by indicating the
major input-output of each chapter. Considering each chapter as rectangle blue box the input and

output of each chapter is illustrated in white rectangles.

In correspondence to Figure 2, research has been organized as follow: in Chapter 2, the previous
literature about the research methodology will be reviewed and discussed. This chapter will
explain the whole research methodology structure and will then summarize the key points.

In Chapter 3, the container shipping and logistics business will be reviewed and then the
importance of 3PL companies will be emphasized. Later on the concept of risk will be defined
from different perspectives and importance of risk management will be demonstrated. Furthermore
the risk management as a key tool for performance improvement will be proposed. In addition, the

historical development of the supply chain risk management will be described during the decades.

Chapter 4, will be allocated to detailed description of method and steps involved in the research
methodology and also the interview structures, and data collection techniques. This chapter will

be continued by verification of the collected data using the qualitative interviews.



1. Necessity of the research
2. Review of research articles

1. Review of research articles

2. Literature about research

methods
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1. Research approach
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2. Results of the analysis
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Figure 2. Structure of the thesis. Source: The Author




In Chapter 5, the data analysis phase will began and then the results will be presented. In Chapter
6, the presented results will be described and discussed. Then the results will be discussed

compared to previous literature.

Finally, in conclusion chapter, main research questions will be answered and accordingly
contribution of research will be illustrated. Some limitations and challenges for conducting the

research will be discussed and areas for further research will be presented.



2. Research methodology

In this section the research will be implemented in three main steps, including risk identification,

risk measurement, and risk analysis. These steps are described in the following.

2.1Risk identification
In order to identify and analyze the risks faced by a container shipping company and its customers

in an inclusive and integrated manner, first we should know that there are three major flows in
maritime logistics operations - information flow, physical flow, and payment flow. Information
flow refers to large collection and transfer of information/knowledge between manufacturers,
transportation companies, and retailers and customers (Paixdo & Marlow, 2003; Spekman &
Davis, 2004; Creazza, Dallari, & Melacini, 2010). Physical flow refers to the transfer of goods
including raw materials, finished goods, and return/recycle products from the business sector to
the customer sector (Paix&o and Marlow, 2003; Spekman and Davis, 2004; Creazza et al., 2010).
Payment flow refers to monetary payments from the customer sector to the business sector
(Lambert et al., 1998; Spekman & Davis, 2004).

In Figure 3 Chang et al. (2015) illustrate how logistics flows are distributed amongst the relevant
entities in container shipping business whereby are included the three flows and multiple entities
such as shipping company, other transport companies, agency-related companies, consigner,

consignee, and bank.

--W Agency-related companies:‘ Tteell

’ ./ — — ¥ agency, broker, forwarder -~
-
- 4
[
|
............ | '
|
L A 4
Transport Shipping |
company g — — — company

< —— ¥ information flow =~ —— physical flow =~ ---------- ¥ payment flow

Figure 3.The three flows in container shipping services. Source: Chang et al. (2015)
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In addition, there is another typology in supply chain risk management, which was developed by
Rao & Goldsby (2009). They have reviewed a wide range of literature to cover all the possible risk
factors in supply chain. Their typology consists five different sources of risk in supply chain
including environmental risk, industry risk, organizational risk, problem specific risk and finally,

decision maker risk.

This typology (Figure 4) is more comprehensive and includes all approaches in the supply chain
risk management, thus the research will use this classification to identify the risk factors.

Environmental risk Problem specific risk

» Political » Risk interrelationship

» Policy * Objectives and constraints
»  Macroeconomic » Task complexity
»  Social

Industry risk

> Supply cham
» Input market risk
* Product market

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
:
» Competitive l
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Organizational risk Decision maker risk

*  Agency

*  Credit

» Liability
*  Operating

+ Knowledge / Skill / Biases
+ Information seeking

+ Rules and procedures

+ Bounded rationality

’

“Framework factors’

Figure 4. Sources of supply chain risk. Source: Rao & Goldshy (2009).

Environmental risk factors are those that affect the overall business context across industries.
Industry risk factors include those that may not affect all sectors of the economy as a whole, but
rather specific industry segments (Ritchie & Marshall, 1993).
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As suggested by Ritchie & Marshall (1993) the third category of uncertainties facing the supply
chain is at the firm level (i.e. organizational uncertainties). Bettis & Hall (1982) argued that to
some extent, risk is endogenous to an organization in that organizations will have at least some
influence on how they want to internally manage these risks. Rao & Goldsby (2009) named these
risks as problem specific risks. In addition they have defined decision-maker related risks, which
could be related to an individual or to a decision making group within an organization.

For risk identification, in order to be inclusive, the research first identified all the risk factors
addressed in previous studies through an extensive literature review. Review of previous studies,
data and documents to identify risk is a common method used in risk analysis studies (Waters,
2007).

Following the above step, in order to verify whether the risks addressed in the broad range of
literature are applicable to container shipping and whether there are any other risks that have not
been addressed in literature, but exist in practice and should therefore be included in the study, the
research has used face-to-face interviews in “Containerships” company with six senior managers
from different departments in two regions, MED and Finland’s head office. These interviews were
conducted on February 2015 in Helsinki and Istanbul. In addition, for the customer perspective
part, the research conducted three more interviews from three customers (different industries) in
MED region to verify the risk factors identified by literature review and probably add some other

risk factors, which are not mentioned.

2.2 Risk measurement
Generally, risk measurement is conducted quantitatively using two factors — risk likelihood and

risk consequences (Mitchell, 1995; Waters, 2007; Cox, 2008; Beretta & Bozzolan, 2008). Risk
likelihood is the probability that a risk caused by a risk-source will occur, and risk consequence is
the outcome or the potential outcome of a risk event. By multiplying the risk likelihood with the
relevant risk consequence, the risk scale will be obtained (Cox, 2008; Tummala & Schoenherr,
2011).

Several researchers (e.g. NPSA, 2008) used five abstractive classification to describe the
likelihood and probability of an event. These were: very low (or impossible; rare), low (or



12

unlikely), medium (or occasional; possible), high (or frequent; likely), and very high (or almost
certain). This research was used numbers 1, 2, 3, 4, and 5 to represent “rare”, “unlikely”,

“possible”, “likely”, and “almost certain”, (e.g. Yang, 2010).

The level of risk consequence is described in different ways. In this study, “insignificant, minor,
moderate, major, and catastrophic” represented by 1 to 5, are used to describe the level of risk
consequence (e.g. Chang et al., 2015). In order to identify and measure the level of likelihood and
consequence of the risk factors, the research will conduct a questionnaire survey using a five-point
Likert scale. There will be two types of questionnaires. One for 3PL provider and one for Customer

Companies.

As it is mentioned before, the case company in this research is Containerships Group Ltd,
headquartered in Helsinki, Finland. The company is active in 21 countries around the globe. The
service regions of the company are presented in Figure 5. The service map for Containerships

Group has been provided in Figure 6.

Figure 5. Service Regions. Source: Containerships. (2015)
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The main research areas in this research are Turkey, Algeria, Tunisia, and Libya. As it is clear
from the map in Figure 7, all these countries have access to Mediterranean Sea and are linked to

each other by the shipping transport.

In addition, regarding the case company in this research several fact need to be mentioned. “Your
cargo in our hands” as stated in the company web page is one of the main slogans for
Containerships Group. The company provides every service that customers need to ensure safe
and rapid container shipping between Russia and the Baltic, Europe, UK, Ireland and the North
Sea, as well as between North Africa and the Mediterranean. They offer customers a choice of all
standard and special container sorts and complete coverage using sea, road, and rail container
transportation. Containerships has built up a team of dedicated and professional staff who really
understand the international shipping business, and who are able to translate this knowledge into
a complete range of high-quality shipping services. The company has been building and expanding
its international shipping network for 45 years. Where possible they use their own fleet and
services, with owned fleet of ships, trucks and containers, and owned terminals in many European
countries. They have 19 offices around Europe. In countries where they do not have offices, the
company have built up a network of professional and reliable partners. (Containerships, 2015).

Table 1 presents the financial data about Containerships Group.

Table 1. Key financial data for Containerships Group Ltd

Containerships Ltd Oy 2010/12 ' 2011/12  2012/12  2013/12  2014/12
The company's net sales (EUR 1000) 174067 184767 170403 | 162880 174806
Change in net sales% 20.00 6.10 -7.80 -4.40 7.30
The operating result (1000 EUR) 6880 -6682 2468 -2130 1064

Source: Asiakastieto (2016)

The online questionnaire has been sent to the shipping company managers and customer
companies located in Turkey, Algeria, Tunisia and Libya. For each of these four countries, the
questionnaire has been sent to four senior managers, and four employees in related departments.
In addition, for the customer perspective part, the same questionnaire has been sent to eight

customer companies (different industries) in each of these four countries. It is worth to mention
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that, the questionnaires has been sent at the end of the February 2015 and the analysis part has
been started at the end of November 2015.

2.3Risk analysis
In this section the research will analyze the results of the risk measurement and will propose a risk

picture for the 3PL provider and for the customer perspective. The research will use the method
used by Chang et al. (2015) for risk analysis. They have calculated the risk scale of each risk factor
by multiplying risk likelihood and risk consequences and then created a risk map to compare their

relative importance. In this method the following characters were defined as follows:

* N: the total number of respondents;
+[,;: the likelihood of risk factor r by the respondent, i;

*c,; - the consequence of risk factor r by the respondent, i;

Note that the risk scale is the product of the likelihood and the consequence of a risk factor. The
method is to first obtain the risk scale for each individual respondent on each risk factor, and then
calculate the average of those risk scales over all respondents. Chang et al. (2015) referred this

method as Average Risk Scale (ARS) in their paper. The formula is as follows:

N
1
ARS, = % > (i X 6y0)

i=1

The summary of research methodology steps including number of respondents for each location
are explained with more details in Appendix A.

Regarding the research validity, several highlights need to be mentioned. Firstly, the risk
identification has been done by the author using the previous studies in this area. As mentioned

before, review of previous studies, data and documents to identify risk is a common method used
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in risk analysis studies (Waters, 2007). The data collection process was started with literature
review on August 2015 and finished on October 2015.

Secondly, in order to verify these risk factors, the research has used face-to-face interviews with a
number of “Containerships” company managers and customer company managers in two regions
of Finland’s head office and Local MED offices. It is worth to mention that the structure of these

interviews has been tested before in a pilot test among 3 company managers.

Third, the online questionnaires has been created according to the results from the interviews and
again tested through a pilot test among several respondents in the target region. Then the
questionnaires has been sent to the respondents on November 2015. The respondents for the
questionnaires has been aimed to cover all of the four target countries (Turkey, Algeria, Tunisia
and Libya). Thus eight company managers in each countries have been chosen to answer the online
questionnaire. And on the other side eight customers in each countries have been chosen to answer
the questionnaire to have a dual perspective on the topic. The deadline for answering the survey
was aimed on mid-November. In the first deadline a reminder email have been sent to the
respondents, including a short explanation about the research objectives, and also the new
deadline, which was the end of November 2015. Then the analysis part started to analyze the data
gathered. Due to the research included the customers’ perspective in the results so the research is

in a good level in terms of validity.

Finally, it is worth to mention that there are several approaches in measuring the risk factors, but
as most of the key literature used the approach of using risk likelihood and risk consequence, so
the research tried to use this approach as a dominant way to measure and rank the risk factors
(Mitchell, 1995; Waters, 2007; Cox, 2008; Beretta & Bozzolan, 2008; Cox, 2008; Tummala &
Schoenherr, 2011; Yang, 2010, Chang et al., 2015).
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3. Literature review

3.1 Container shipping and logistics industry
In this section the research will study the general concepts in container shipping and logistics

industry and the current situation along with the recent developments in this area.

Over the last 30 years of the history of supply chain management, which is started by an article
from Houlihan (1985), it has been started from an initial focus on improving relatively simple, but
very labor-intensive processes to the present day engineering and managing of extraordinarily
complicated global chains and networks. Logistics as the main path connecting the producers and
the consumers of the goods in the world has become more important in the recent years.

In the recent years, more importantly, the demand for a comprehensive logistics services is
extremely increasing, specifically in the European countries. Turkey, likewise is not an exception.
Istanbul as a hub for the air passenger transport revealed a big potential to become a cargo transport
hub too. Its geographical location, which is connecting the Europe to the great Asia, and its access
to both Black and Mediterranean Seas, has made Istanbul to be a strategic point for most of the
international companies (being active in the region). The case study in this research is MED

operations.

Lambert & Stock (1982) describe that transportation is moving the products to markets that are
often geographically separated by great distances. This way, it can help to increase the customer’s

general level of satisfaction, because he or she has an access to the products.

As mentioned in Chapter 1, many 3PL providers have broadened their activities to provide a range
of services that include warehousing, distribution, freight forwarding and manufacturing (Lieb &
Randall, 1999). In this contest, intermodal services felt to be more important, which logistics
services should be able to answer all these needs to be successful in the market and reliable for

their customers.

In recent years, there has been an increase in shipping products using more than one transportation

mode in the process of logistics. Beyond obvious economic benefits, increased international
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shipping has been a driving force. The major feature of “intermodalism” is the free exchange of
equipment between modes. For example, the container portion of a truck trailer is carried abroad
an airplane, or a railcar is hauled by a water carrier. Such equipment interchange creates
transportation services that are not available to a shipper using a single-transportation mode.
Coordinated services are usually a compromise between the services individually offered by the
cooperating carriers. That is, cost and performance characteristics rank between those of the

carriers separately (Ballou, 2004).

According to Ballou (2004) there are ten possible intermodal service combinations: (1) rail-truck;
(2) rail-water; (3) rail-air; (4) rail-pipeline; (5) truck-air; (6) truck-water; (7) truck-pipeline; (8)
water-pipeline; (9) water-air; and (10) air-pipeline. Not all of these combinations are practical.
Some that are feasible have gained little acceptance. Only rail-truck, called piggyback, has seen
widespread use. Truck-water combinations, referred to as fishy back, are gaining acceptance,
especially in the international movement of high valued goods. To a much lesser extent, truck-air

and rail-water combinations are feasible, but they have seen limited use.

Regarding the case study of this research, the Containerships Group Ltd is using an intermodal
service to provide door to door services for its customers from producer to consumer including
secure warehousing and storage, cargo transshipment between trailers and containers, labelling
and re-packing. In short, the company is one reliable partner focused on delivering its customers
supply chain (Containerships Group, 2015). In this regard, the case study is well matched to the

main research purpose, which is analyzing the risk factors in a comprehensive logistics services.

3.2 Performance improvement and risk management
Firstly, regarding the definition of the word “Risk” in supply chain literature, Mitchell (1999)
defined risk as a subjectively determined expectation of loss; the greater the probability of this
loss, the greater is the risk. Accordingly, Yates & Stone (1992) claimed that risk is an inherently
subjective construct that deals with the possibility of loss.
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Tang (2006, p. 453) defined supply chain risk management (SCRM) as “the management of supply
chain risks through coordination or collaboration among the supply chain partners so as to ensure

profitability and continuity”.

Growth in world trade and corresponding movements has led companies to capitalize on global
sourcing opportunities in supply chain and going global means adding frequently risks.
Collaboration in the supply chain is a process change. The result of this change was influenced by
the new challenges of supply chain network leaders. The recent emergence of this field forced
business enterprises to invest and focus attention on creating a profitable and lasting supply chain
network. Oftentimes, companies cannot see many risks that are emerging and changing. Thus,
risks will be forgotten until somebody realize the impact. Improving supply chain risk management
creates an opportunity to win market share (Norrman & Jansson, 2004).

Nowadays, Supply chain risk management (SCRM) is a fast growing area in logistics research.
McKinsey (2010) stated that in a supply chain survey among executives, more than two-thirds of
the respondents reported increasing risk over the years of 2007 until 2010, and nearly as many

expect that risk will continue rise.

Sometimes, supply chains have been simplified as linear and static chains reaching from source to
sink including the suppliers’ suppliers and the customers’ customers. Anyhow, we should describe
the supply chain as a complex web of changes, coupled with the adaptive capability of
organizations to respond to such changes (Choi et al., 2001). Wieland & Wallenburg (2012)
indicated that, because of this very nature of supply chains, both proactive (= preventive) and
reactive strategies need to be implemented.

As mentioned in the first chapter, Wieland & Wallenburg (2012) have analyzed the impact of

SCRM on performance and found that SCRM is important for agility and robustness of a company.

In addition, De Souza et al. (2012) studied the relationship between Enterprise Risk Management
(ERM) and performance improvement. They implemented a questionnaire as a tool for data
collection and they sent the questionnaire to managers of nonfinancial companies listed among the

500 largest and best firms in Brazil. At the end, they have reached to the conclusion that the
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maturity level of risk management and the level of stakeholders’ involvement in risk management

is an undeniable factor in the performance improvement.

Furthermore, the ineffective management of supply chain risks could result in cost overruns,
production delays, quality failures, and program cancellations. The efforts to increase the
international partners and customers could also create more complicated risks. Many organizations
tried to use technology as a tool for connecting with other organizations to develop a very complex
network of affiliations. These connections have created a new set of risks that are not faced
previously in the business environment and they are defined as inter-organizational framework of
risks (Sutton et al. 2008).

Most supply chain members have already established internal crisis policy now, but before it
happens they were faced with some serious crises that caused real damages, like loss of profit and
customers trust. After that companies decided that, it is better to develop relationships to work
together for improving their performances. The conclusion was that companies are not alone in the
competitive environment, working together can be more profitable.

It is insufficient for companies to rely on themselves to resist crisis. If a company in a supply chain
will have a serious problem then other companies in the chain will therefore suffer impacts of
different levels. So the collaboration and cooperation will be the best way to solve the issue. Thus,
an integrated application of risk management is a must, where all the supply chain partners interact

with each other to tackle this issue.

Oftentimes a multitude of decision criteria needs to be considered, determining the risk factors that
can help organization to evaluate the negative impact in the chain. Badea et al. (2014) presents an
integrated and structured approach of how risks among collaborative supply chain can be assessed,
facilitating the choice of a profitable collaboration for future business partnership in the supply
chain. More specifically their study, reports the process of choosing the right collaborative concept
for future business opportunities based on five essential alternatives for a good collaboration:

Information sharing collaboration, Decision synchronization collaboration, Incentive alignment
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collaboration, Resource and skill sharing collaboration and Knowledge Management

collaboration.

The crisis in supply chain can happen at any time. The fact that no one in the supply chain has all
the necessary information to identify and control the risks comprehensively is a real issue. The
need for interactive cooperation will be more obvious when a company wants to consider the
individual risks. The development for a quick reaction depends on the risk management initiative
that enable a business to respond quickly to the changes of the market and also the consideration

of potential and present disconnection in supply chain (Rajabinasr et.al 2013).
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4. Research design

As described in Chapter 2, the data collection for this research will be conducted in two steps; the
first one is identification of risks through review of existing literature, and the second is verification
of data through interviews. Manuj & Mentzer (2008) suggest that identifying risks is the first step
in developing a risk management process. As mentioned earlier the verification part will be
conducted by qualitative interviews with number of shipping company managers and also the
customer company managers in the four target countries. As mentioned in the research
methodology chapter, later on the online questionnaires will be deployed to collect the relevant
scale of the verified risk factors.

4.1 Risk identification through a review of previous literature
With regard to the operational risk in container shipping, a number of studies need to be mentioned.
Drewry (2009) identified a list of business process risks and asset risks in container transport and
logistics. These included documentation, booking and invoicing errors, errors in customs
regulatory compliance and in security compliance, strikes and transport congestions, theft and
cargo loss or damage, piracy, and terrorist attacks (Drewry, 2009).

The risk factors associated with information flow, which have been addressed in previous studies,
may be grouped into three categorizations: information delay, information inaccuracy, and
information technology (IT) problem. According to Ramayah & Omar (2010), information delay
and inaccurate information means poor information quality. They also pointed out that lack of

advanced IT may be a cause of poor information quality.

Angulo et al. (2004, p. 102) stated that information delay was an important risk element in
information flow; they defined it as “the wait time that shared information experiences before it is
used by an internal supply chain functions”. Metters (1997, p. 99) explained that “lack of inter-
company communication combined with large time-lags between receipt and transmission of

information are the root cause of information delay”.

With regard to information inaccuracy, DeLone & McLean (1992) mentioned that it might lead to

wrong decision making. Sharma & Gupta (2002) suggested that lack of information security might
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affect information accuracy, since it could lead to the transferring data being tampered with or
leaked.

Angulo et al. (2004) stated that using inaccurate information might lead to costly investment and
work inefficiencies and it might be caused by customer’s poor inventory integrity. Forrester (1961)
and Lee et al. (1997) found that information asymmetry or lack of communication could lead to

inaccurate or distorted information flow in a supply chain.

Husdal & Brathen (2010) identified several risks relating to information flow in the context of
Norwegian freight transport; these risks are: disregard of rules and regulations, wrong or erroneous
lading permits, wrong or erroneous documents (e.g. customs declaration), and wrong or erroneous

information from or to other players in the supply chain.

A number of studies addressed the importance of IT. Tummala & Schoenherr (2011) suggested
that lack of necessary IT, or IT failure, ought to be considered as an important risk element
associated with information flow, since they might disrupt the process of information transmission.
They stated that the triggers that might cause system risks include information infrastructure
breakdowns, lack of effective system integration or extensive system networking, and lack of
compatibility in IT platforms amongst supply chain partners. Swabey (2009) stated that IT
infrastructure breakdown is a risk factor. Millman (2007) pointed out that human error is the

biggest risk to an organization’s network security.

Tseng et al. (2012) analyzed the risks of cargo damage for aquatic products of refrigerated
containers based on a questionnaire survey in various maritime communities in Taiwan, including
container carriers, ocean freight forwarders, and container terminal operators. They found that

“container data setting errors” is the top factor of both perceived risk and severity of risk.

The service schedule’s unreliability is also a risk factor in container shipping, since it could lead
to transportation delays and affect shipping companies’ reputations. Notteboom (2006)
investigated the sources of schedule unreliability on the East Asia-Europe route and identified

several sources, which led to the service schedule’s unreliability, including waiting time and delays
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caused by port strikes, unstable weather and sea conditions, port/terminal/transport congestion,
and port/terminal productivity being below expectations. Qi & Song (2012) pointed out that the
lack of appropriately designed flexible liner service schedules would lead to service unreliability.

Clearly the relationships between suppliers and their immediate buyers have evolved from
fragmented, scattered links to today’s integrated, interdependent supply chain networks. It has
been witnessed that, this update could increase the level of benefits related to efficiency and
productivity, but on the other hand it could also result in severe problems, like supply chain
disruptions that has been effected the entire world during the past few years. For instance, the fire
at the Philips microchip plant in Albuquerque, NM, in March 2000, caused a big turbulence in
their major buyers, Nokia and Ericsson. Nokia had a more reliable supply strategy and because
they found out about the chip shortage in just three days, thus they took advantage of its multi-
tiered supplier strategy to obtain chips from other sources. On the other hand, because Ericsson
was sourcing only from that plant, thus they had a major production shutdown and as a result, the

company suffered $400 million in lost sales (Latour, 2001).

It is becoming increasingly clear to the business world, specifically after the tragedies of 9-11 and
many subsequent disastrous events that risks exist in every link of a supply chain, thus an effective

risk management approach should be on priority for each management team.

As mentioned in the final report on “supply chain vulnerability” obtained by Cranfield
Management School (2002), supply chain risks and disruptions can be caused by a number of
sources, which may include: (1) natural disasters; e.g. the Kobe earthquake, SARS, foot and mouth
disease, birds’ flu, and others; (2) terrorist incidents, e.g. the attack on September 11, 2001; (3)
industrial or direct action; e.g. the fuel price protest in September 2000 that rapidly affected almost
every supply chain in the UK; (4) unexpected accidents; e.g. a fire at a component supplier can
have such a serious impact on the original equipment manufacturers (OEMS) that they are forced
to shut down operations; and, (5) operational difficulties; e.g. if one supplier experiences a

production or supply related problem, then every downstream organization will be affected.
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Against this background, Tang (2006) divided supply chain risks into two classification of
operational risks and disruption risks. As Tang stated, an operational risk refers to those inherent
uncertainties that inevitably exist in supply chains; for example, an uncertain customer demand,
an uncertain supply, and an uncertain cost. Tang also proposed that, a disruption risk is referred to
as the major disruptions caused by natural and man-made disasters such as earthquakes, floods,
hurricanes, and terrorist attacks, or economic crises such as currency fluctuations or employee

strikes.

In their study, Chopra & Sodhi (2004) discuss several supply chain risks that a manager must
account for when planning suitable mitigation strategies. As this research is about container
shipping and the risks associated with 3PL providers and its customers, it will examine only the
risk factors, which are related to the contribution between these two parties.

Based on a large-scale survey, Vernimmen et al. (2007) reported that over 40 per cent of the vessels
deployed on worldwide liner services arrive one or more than one day behind schedule. They found
several risk factors that might cause transportation delay including bad weather at sea, congestion
or labor strikes at the different ports of call, and knock-on effects of delays suffered at previous

ports.

Notteboom (2006) stated that transportation delay might incur extra logistics costs to the shippers
and damage the liners’ reputation. Husdal & Brathen (2010) identified several risk factors; those
are relevant to this context include unstable weather and road conditions, lack of fuel supply, and
strike and other work-related issues. Tummala & Schoenherr (2011) classified several risk factors
into transportation delay, including port capacity and congestion, port strikes, and delay at ports

due to port capacity.

In relation to cargo/company asset loss or damage, Husdal & Brathen (2010) suggested that supply
chains might be affected by accidents, engine/vehicle breakdowns, theft, and errors in loading (e.g.

mixing hazardous and non-hazardous goods might cause explosion accidents).
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Compared to other general supply chains, dangerous goods (DG) transportation is a special risk
factor in transportation industry supply chains, because a DG explosion may cause huge damage
to the cargo, the ship, and the nearby port. Tummala & Schoenherr (2011) stated that terrorism
and wars also might lead to disruption risk. This issue is more critical in Middle East countries and

also in Africa.

Based on the micro-data of individual vessel accidents, which occurred in America from 1981 to
1989, Talley (1996) found that unlicensed operators (vs licensed operators) and smaller ship size
(vs large ship size) contributed to the increase of risk and severity of cargo damage in container
shipping. He also suggested that the risks and severity of damage are greater in collision and

fire/explosion incidents than in groundings.

Moreover, inappropriate empty container repositioning could incur significant costs to shipping
lines (Song & Dong, 2011) so it could be mentioned as a risk in container shipping industry. Song
et al. (2005) stated that empty container transportation incurred approximately 15 billion USD for
the world containership fleet in 2002. Drewry (2006) reported that empty containers have

accounted for at least 20 per cent of global port handling activity ever since 1998.

Notteboom & Vernimmen (2009) used a cost model to simulate the impact of bunker cost changes
on the operational costs of liner services. The results showed that oil price rise may force shipping

lines to reduce speed, which may increase their operational costs and operational risks.

Fu et al. (2010) reported that piracy threat is a big issue in some regions, which as a result several

major container liners decided to change their service routes.

In summary, there are 38 risk factors, which were identified through literature review. Thus the
research classified all of them into five categories of environmental risk, industry risk,
organizational risk, problem specific risk and finally decision maker risk according to typology

developed by Rao & Goldsby (2009). Tables 2 to 6 explain them in 5 different groups.



Table 2. Environmental risk factors

Risk factors
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Authors

Natural disasters and Fire

War, terrorism and political uncertainty
Processing documents being detained by
government departments (e.g. customs)
Port congestion (unexpected waiting times
before berthing or before starting
loading/discharging)

Unstable weather

Oil price rise
Cargo being stolen from sealed containers
Attack from pirates

Excessive handling due to border crossings or
to change in transportation modes

Table 3. Industry risk factors

Risk factors

Miller (1991) and Chopra & Sodhi (2004)
Tang (2006) and Shubik (1983)
Husdal & Brathen (2010) and Yang (2010)

Notteboom (2006); Drewry (2009) and
Tummala & Schoenherr (2011)

Notteboom (2006) and Husdal & Brathen
(2010)

Rao & Goldsby (2009) and Notteboom &
Vernimmen (2009) and Husdal & Brathen
(2010)

Drewry (2009) and Husdal & Brathen (2010)
Drewry (2009), Fu et al. (2010) and Tummala
& Schoenherr (2011)

Chopra & Sodhi (2004)

Authors

Industrywide capacity utilization
Number of customers
Competitive uncertainty

Product value

Demand and supply uncertainty

Table 4. Organizational risk factors

Risk factors

Miller (1991) and Chopra & Sodhi (2004)
Chopra & Sodhi (2004)

Miller (1991)

Chopra & Sodhi (2004)

Miller (1991) and Chopra & Sodhi (2004)

Authors

Labor productivity being below expectations.
Due to e.g. unsafe work place, dispute, strikes

Using different communication channels in
the supply chain and consequently increasing
the time of information transmission (e.g.
telephone, e-mail, EDI)

Lack of information security during the
information flow

Information asymmetry/incompleteness

Notteboom (2006); Drewry (2009) , Husdal &
Brathen (2010) and Tummala & Schoenherr
(2011) and Chopra & Sodhi (2004) and Miller
(1991)

Metters (1997)

Sharma & Gupta (2002), Finch (2004) and Qi
& Zhang (2008)

Forrester (1961), Lee et al. (1997), Angulo et
al. (2004) and Husdal & Brathen (2010)



Lack of information standardization and
compatibility
IT infrastructure breakdown or crash

Unsuitable human operation on IT
infrastructure

Unsuitable human operation on application
software

Supply chain partners not transmitting
essential information on time

Port/terminal productivity being below
expectations (loading/discharging)
Inappropriate empty container transportation

Lack of flexibility of fleet size and designed
schedules

Damage to containers or cargo due to terminal
operators’ improper loading/unloading
operations

Damage to ship or quay due to improper berth
operations

Change of currency exchange rate during
payment process

Payment delay from partners or shippers
Suppliers or Shippers bankruptcy

Financial strength and Liquidity of 3PL
provider/customers

Table 5. Problem specific risk factors

Risk factors
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Tummala & Schoenherr (2011)

Qi & Zhang (2008), Swabey (2009) and
Tummala & Schoenherr (2011) and Chopra &
Sodhi (2004)

Millman (2007)

Millman (2007)

Angulo et al. (2004) and Yang (2010, 2011)
Notteboom (2006) and Tummala &
Schoenherr (2011)

Song et al. (2005) , Drewry (2006) and (Song
& Dong (2011)

Song et al. (2005) ; Qi & Song (2012)

Husdal & Brathen (2010)

Talley (1996) and Husdal & Brathen (2010)
Tummala & Schoenherr (2011)

Seyoum (2009)

Husdal & Brathen (2010) and Tummala &
Schoenherr (2011) And Chopra & Sodhi
(2004)

Tummala & Schoenherr (2011)

Authors

Outsourcing activities
Damage caused by transporting dangerous
goods

Table 6. Decision making risk factors

Risk factors

Kotabe et al (2008)
Talley (1996) and Husdal & Brathen (2010)

Authors

Dependency on a single source of supply as
well as capacity and responsiveness of
alternative suppliers

Chopra & Sodhi (2004)
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Business risk from shipping cycles, decisions | Stopford (1997)

about buying, selling or chartering ships

The decision maker’s detailed Ritchie & Marshall (1993)
knowledge/skill/experience/biases of the

overall risk framework and issues involved

therein

Miss-investments or over-investments (if Stopford (1997)
investments completed in inadequately in

wrong moment)

Even though the research tried to mention all the possible risk factors in the area of container
shipping business, but there are some other risk factors, which cannot be determined in the
literature. These risk factors should be discovered in the real life practices, which in this research
the qualitative interviews from the case study managers tried to answer this goal. The following

section will discuss about these risk factors.

4.2 Verification of identified risk factors
As mentioned earlier, the risks identified based on the literature review have been verified by
qualitative interviews (Appendix B) with a number of container shipping managers and also the
customer companies. During the interviews, the interviewees have been invited to suggest
additional risks that had not been identified. Detailed results of the interviews will be presented in

this section.

As mentioned earlier, three senior managers from Containerships office in Helsinki, three other
senior managers from Containerships office in Istanbul office and three customers from MED
region were interviewed. The purpose for this stage of the research is to only verify the identified
risk factors and maybe to add some new risk factors to the list using the expert’s opinions in this
field.

During this verification process, almost all the risk factors identified in the literature review were
confirmed by the interviewees. The only risk factor, which has not been confirmed as a risk by the
interviewees was “Attack from pirates”. All respondents agreed that it is not a risk in MED region
and it has not happened before, so it was removed from the list. Furthermore, one of the shipping

company managers in Turkey mentioned that, the issue of labor strike and in general labor
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productivity is one of the main risk factor in the MED region and specifically in North Africa. For

instance he explained that:

[...] Recently, there was a strike in a port located in one of the North African countries.
The problem was that the port did inform the shipping company only six hours before the

strikes, which was too late and the result was two days of delay in delivering the service.

Clearly this issue is not a big problem for Baltic or West Europe region, because in case of any
strikes, the governments and related organizations are able to inform the companies at least a week
before it happens. Thus, the shipping companies and the customers could be informed about the

delays.

In addition to the previous risk factors, a number of other risk factors were suggested. Pricing
procedures and the risks associated with them was suggested as a risk factor that could happen
during the decision making process. For instance, if the market is very competitive and there are
lots of competitors in the service area, sometimes the companies need to decrease the regular prices
to win the market, or in some cases to survive. An operation manager of the shipping company in

MED region mentioned:

[...] If we need to survive in a competitive market like this, we need to be more flexible
with our customers and offer the best price to take the order. Unless, due to huge amount
of competitors, which some of them are big companies, we cannot have a good market

share.

This risk factor has also been suggested by another manager of 3PL provider in Finland and he

had the similar opinion about it.

Another risk factor suggested by the interviewees was “Lack of innovation and innovative culture
inside the organization”. The idea of being innovative and having entrepreneurial intentions inside
the organizations have been widely discussed in innovation management literature. Gailly (2011)

in his book “Developing innovative organizations” describes that the innovativeness of an
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organization can also be improved by raising its ability to identify and capture new opportunities,

outside its current scope of activity.

This means building the capability to pursue somewhat high risk, but also high-potential projects
(play poker, not chess), often through dedicated teams and people. It implies that, innovation will
be ready to develop new product ranges, enter new markets or build new value chains, as long as
the firm can leverage its scale, unique assets or reactivity. This kind of innovation is more related
to radical innovation, which is not always a good strategy to boost the performance. As a shipping

company manager explained:

[...] In the current situation of growing technology and growing market, the need for being
innovative is a key factor to have a better performance and as a result a bigger market.
Being innovative in the transportation industry means to always have a new and flexible
offer to your customers, so that they can choose your offer instead of others. [...] For
instance, offering a new route of shipping, which is more time and cost efficient could be

the game changer in this business.

In fact, the risk factors in decision making process, which have mentioned above, need to be taken
to be successful in the market. However, there could be a big consequence behind them. In this

regard, these risk factors have been added to previous risk factors identified by literature review.

Table 7. Classification of risks in container shipping industry

Environmental risk factors (Env)

Natural disasters and Fire Env_1
War, terrorism and political uncertainty Env_2
Processing documents being detained by government departments (e.g. customs) Env_3

Port congestion (unexpected waiting times before berthing or before starting loading/discharging) Env_4

Unstable weather Env_ 5
Oil price rise Env_6
Cargo being stolen from sealed containers Env_7
Excessive handling due to border crossings or to change in transportation modes Env_8

Industry risk factors (Ind)
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Industrywide capacity utilization Ind_1
Number of customers Ind_2
Competitive uncertainty Ind_3
Product value Ind_4
Demand and supply uncertainty Ind_5

Organizational risk factors (Org)
Labor productivity being below expectations. Due to e.g. unsafe work place, dispute, strikes Org_1

Using different communication channels in the supply chain and consequently increasing the time | Org_2
of information transmission (e.g. telephone, e-mail, EDI)

Lack of information security during the information flow Org_3
Information asymmetry/incompleteness Org_4
Lack of information standardization and compatibility Org_5
IT infrastructure breakdown or crash Org_6
Unsuitable human operation on IT infrastructure Org_7
Unsuitable human operation on application software Org_8
Supply chain partners not transmitting essential information on time Org_9
Port/terminal productivity being below expectations (loading/discharging) Org_10
Inappropriate empty container transportation Org_11
Lack of flexibility of fleet size and designed schedules Org_12
Damage to containers or cargo due to terminal operators’ improper loading/unloading operations Org_13
Damage to ship or quay due to improper berth operations Org_14
Change of currency exchange rate during payment process Org_15
Payment delay from partners or shippers Org_16
Suppliers or Shippers bankruptcy Org_17
Financial strength and Liquidity of 3PL provider/customers Org_18
Problem specific risk factors (Pro)
Outsourcing activities Pro 1
Damage caused by transporting dangerous goods Pro 2

Decision making risk factors (Dec)

Dependency on a single source of supply as well as capacity and responsiveness of alternative Dec 1
suppliers
Business risk from shipping cycles, decisions about buying, selling or chartering ships Dec 2

The decision maker’s detailed knowledge/skill/experience/biases of the overall risk framework and = Dec_3
issues involved therein

Miss-investments or over-investments (if investments completed in inadequately in wrong Dec 4
moment)

Pricing Procedures and the risks associated with them Dec 5
Lack of innovation and innovative culture inside the organization Dec 6

Source: The Author
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Based on the literature review and the interview results, this research identified a total of 39 risk
factors under the various sub-categories of environmental risks, industry risks, organizational
risks, problem specific risks and finally, decision making risks. These are summarized in Table 7.
The additional risk factors suggested by the interviewees are Dec 5 and Dec 6. They are
highlighted with Italic font. In order to facilitate the narrative, the research used short names to

code the risk elements (sub-categories).
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5. Analysis and results

This section is divided into three parts. First part will describe the risk scales and the second part
will be the risk mapping. The last part will be the correlation analysis and t-testing. Once again, as
explained in the Chapter 2, by multiplying the risk likelihood with the relevant risk consequence,
the risk scale will be obtained. This research was used numbers 1, 2, 3, 4, and 5 to represent “rare”,
“unlikely”, “possible”, “likely”, and “almost certain”. On the other hand, “insignificant, minor,

moderate, major, and catastrophic” represented by 1 to 5, are used to describe the level of risk

consequence.

5.1 Results of risk scaling
As explained in Chapter 2 of this report, the process of risk measurement has been done through
an online questionnaire using Google forms (Appendix C). First, a preliminary questionnaire was
created and then it is piloted by 3 respondents. Because this project is divided into two different
point of views, thus two separate questionnaires has been created. The first one, has been sent to

32 respondents from the shipping company located in MED region.

Four different regions of Turkey, Algeria, Tunisia, and Libya were the countries that have been
tested through the company network. The other questionnaire has been aimed to measure the risk
factors by the customer companies in those countries. Firstly, the period of data collection has been
defined for two weeks of time and after that, a reminder email has been sent to the respondents
who did not fill the forms. The second period of data collection, lasted for one more week and then

the data analysis stage started.

The overall respondents for the shipping company side and the customer company side, has been
defined 32 respondents for each of them and equally divided by the different regions. Thus the
total amount of respondents was 64. For the shipping company side, some 25 replies were returned,
so the response rate is 78.12 per cent. On the other hand, for the customer company side, 6 replies
were returned, so the response rate is 18.75 per cent. It is worth to mention that although the
number of respondents in customers were low, but considering the difficulty of extracting
information from the customers and also the importance of their perspective, the current amount

could be a good response rate. In addition, there was at least one response or more from each
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country in the target group so that we can conclude that the responses were collected from all of

these countries.

Total amount of replies for both sides were 31 replies from overall 64 respondents, so the overall
response rate is 48.43 per cent, which is usually considered as a good response rate. The risk scales
of the 39 risk factors were calculated using the ARS function mentioned in Chapter 2; Table 8
details their mean values, standard deviations, and the rankings (according to risk scale) amongst
all risk factors.

In terms of shipping company perspective, the top three high-level risk factors are “Change of
currency exchange rate during payment process” (Org_15: 8.92), “Number of customers” (Ind_2:

8.72), and “Product value” (Ind_4: 8.40).

Table 8. Risk scale of all risk factors

Shipping company Customer company
perspective perspective

Risk Factor Risk SD Rank Risk SD Rank

Scale Scale
Env_1 5,44 5,15 22 9,83 8,06 3
Env_2 4,24 4,27 34 10,00 8,34 2
Env_3 6,00 4,89 15 5,50 3,99 36
Env_4 6,36 4,29 14 5,83 3,06 31
Env_5 5,40 4,03 24 6,50 4,14 26
Env_6 8,16 5,99 4 10,33 5,43 1
Env_7 4,08 3,49 36 6,50 3,51 26
Env_8 2,84 2,93 39 6,33 6,06 28
Mean of environmental risk factors 5,31 7,60
Ind_1 5,96 4,25 16 5,50 3,99 36
Ind_2 8,72 5,87 2 7,50 3,21 13
Ind_3 7,72 5,79 6 7,50 4,93 13
Ind_4 8,40 6,17 3 6,67 5,82 24
Ind_5 6,72 3,92 9 6,83 5,64 19
Mean of industry risk factors 7,50 6,80
Org_1 5,88 5,89 17 7,33 5,43 16
Org 2 4,68 3,92 31 7,33 5,09 16
Org_3 4,72 3,72 29 5,17 6,15 39

Org_4 6,52 5,10 12 5,67 6,06 33
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Org_5 5,28 4,60 25 6,83 5,74 19
Org_6 6,48 5,43 13 8,33 9,03 10
Org_7 5,68 6,09 19 6,83 9,43 19
Org_8 4,72 5,32 29 8,17 9,00 11
Org 9 5,76 5,32 18 5,67 5,85 33
Org_10 5,68 2,91 19 8,17 9,52 11
Org_11 452 417 32 6,00 6,13 29
Org_12 4,96 5,15 26 5,67 6,06 33
Org_13 720 4,51 7 9,17 9,68 7

Org_14 3,92 3,37 38 7,50 9,12 13
Org_15 8,92 7,40 1 9,50 8,85 5

Org_16 7,84 6,08 5 9,50 8,85 5

Org_17 4,48 4,22 33 9,67 8,07 4

Org_18 6,60 5,62 10 9,17 6,11 7

Mean of organizational risk factors 5,76 7,54

Pro_1 4,76 3,92 28 6,67 3,67 24
Pro_2 4,16 2,77 35 8,83 6,74 9

Mean of problem specific risk factors 4,46 7,75

Dec_1 4,80 4,28 27 7,00 9,32 18
Dec_2 6,84 5,53 8 5,83 3,31 31
Dec_3 4,04 3,43 37 6,83 4,67 19
Dec_4 6,56 5,71 11 6,83 3,49 19
Dec_5 5,44 4,35 22 6,00 4,65 29
Dec_6 5,56 4,52 21 5,33 4,08 38
Mean of decision making risk factors 5,54 6,30

Total average 5,79 7,28

Source: The Author

Moreover, although their respective risk scales are lower than the top three, there are several risk

factors, which are also quite high (>7). These are “Oil price rise” (Env_6: 8.16), “Payment delay

from partners or shippers” (Org_16: 7.84), “Competitive uncertainty” (Ind_3: 7.72), and “Damage

to containers or cargo due to terminal operators’ improper loading/unloading operations” (Org_13:

7.20).

The factor, “Excessive handling due to border crossings or to change in transportation modes”

(Env_8: 2.84), has the least impact on shipping companies’ risk losses. In terms of shipping

company perspective, industry risk is the most significant one (the mean is 7.50) amongst the five

categories of risks and environmental risk is the least significant one (the mean value is 5.31).
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In respect of customer company perspective, the top three risk factors are “Oil price rise” (Env_6:
10.33), “War, terrorism and political uncertainty” (Env_2: 10.00), and “Natural disasters and Fire”
(Env_1:9.83).

Moreover, although their respective risk scales are lower than the top three, there are several risk
factors, which are also quite high (>9). These are “Suppliers or Shippers bankruptcy” (Org 17:
9.67), “Change of currency exchange rate during payment process” (Org_15: 9.50), “Payment
delay from partners or shippers” (Org_16: 9.50), “Damage to containers or cargo due to terminal
operators’ improper loading/unloading operations” (Org_13: 9.17), and “Financial strength and

Liquidity of 3PL provider/customers” (Org_18: 9.17).

The least significant risk factor from the customer point of view is “Lack of information security
during the information flow (Org_3: 5.17). In terms of customer company perspective, the most
significant risk categories are problem specific risks (the mean value is 7.75) and environmental
risks (the mean value is 7.60). Decision making risks, with the mean being 6.30 has the least impact

on customer companies’ risk losses.

Remarkably, amongst all the risk factors, “Oil price rise” (Env_6) ranks as the first in respect of
customer company perspective; and the forth in respect of shipping company perspective. This
suggests that this factor is in effect the most serious risk factor in container shipping operations. It
may be worth mentioning that in relation to “Oil price rise”, a head manager in shipping company

during the interview survey stated:

[...] The oil price rise is the major risk in this business. Everything is linked to oil price
and energy prices and it triggers even the economy, as we are serving to oil based countries
like Algeria and Libya. They are actually using petrol dollars and if the oil price will
decrease, as a result the buy power will decrease and it will automatically effect the

business.
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Clearly, the issue of increasing or decreasing oil price has two different side effects in MED region
and especially for oil export dependent countries. In one hand, for the shipping companies, if it is
decreasing, it would be good in terms of less expenses for the oil costs of the vessels, but on the
hand, it could have a significant negative effect on the economy and the buy power of the oil based

countries like Algeria and Libya.

Furthermore, the risk factor of, “Change of currency exchange rate during payment process”
(Org_15) ranks as the first in respect of shipping company perspective; and the fifth in respect of
customer company perspective. This suggests that this factor is also one of the most serious risk
factors in container shipping operations. Again, in relation to the importance of “Change of

currency exchange rate during payment process” a shipping company manager explained:

[...] This is one of the main risks specifically in Turkey. For, instance we had more than
40 per cent change of rates in Turkish Lira to USD in the last 6 months. Thus it is affecting
the market behavior and most investors are waiting for a more stable market, which is less

risky.

Averaging over all risk factors in terms of their impact on shipping company and customer
companies, the result as shown in Table 8 reveals that customer companies are the most affected
(the total average is 7.28), which means that they are more concern about the risks exists in this
industry. This is an important point, in which the shipping managers should consider it as an
opportunity to improve their consideration about risk management and to show their customers
that they do care about these risks and they are implementing a good and effective strategies in

order to mitigate those risks.

5.2 Results of risk mapping
Risk mapping is a common method to analyze the relative importance of different risk factors
(Waters, 2007). In a risk map, the horizontal axis represents the risk likelihood and the vertical

axis represents the risk consequence. Each risk factor can be located in the risk map.



40

As explained in Chapter 2, the research used the average risk likelihood and average risk
consequence to derive a risk factor’s likelihood and consequence over all respondents. Appendices
D and E are the results of this averages. Based on the risk scales, the risk map has been divided
into four regions: low risk region (corresponding to risk scale <3), moderate risk region (3< risk
scale <6), high risk region (6< risk scale <9), and extremely high risk region (9< risk scale).
5.2.1 Risk mapping for shipping company perspective

As shown in the risk map for shipping company (Figure 8), the majority of the risk factors (27 out
of 39) fall within the moderate risk region and one of the risk factors fall within the low risk region,
which is “Excessive handling due to border crossings or to change in transportation modes”
(Env_8).
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Figure 8. Risk map for shipping company over the all respondents. Source: The Author

In the extremely high risk region there does not exist any risk factor. A total of ten risk factors fall
within the high risk region including Org_6, Dec 2, Ind_5, Ind_3, Ind_4, Ind_2, Org_15, Env_6,
Org_16, and Org_13. In particular, Org_4, Dec_4 and Env_4, although they are in the moderate
risk region, are very close to the boundary of the high risk region. Most of these factors belong to
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the categories of industry risk and organizational risk; this coincides with the earlier presented
finding that, in respect of shipping company risks, the industry risk is more significant than the
other four categories of risk due its higher mean value of risk scale. It is also worth mentioning
that the risk factor Org_15 (Change of currency exchange rate during payment process) has the

highest risk scale and is quite close to the extreme risk region.

In terms of the risk factors with high consequence and low likelihood, for instance, Org_6, which
is the risk of “IT infrastructure breakdown or crash”, the backup system is of course an option for
reducing the risk. In addition, the companies can use cloud services to recover their systems in

terms of any IT crash.

5.2.2 Risk mapping for Customer Company perspective

In the risk map for customer companies (Figure 9), two risk factors, Env_6 and Org_17, are located
in the extremely high risk region. Env_6, or “Oil price rise” has been discussed already in the
previous part. Org_17, or “Suppliers or Shippers bankruptcy” is another risk factor, which fall
within the extremely high risk region. 17 risk factors fall within the high risk region. These include
Org_5, Env_7, Org_6, Org_1, Pro_1, Pro_2, Org_13, Ind_2, Org_16, Org 2, Org_8, Dec_4,
Org_18, Env_1, Env_2, Org_15, and Ind_3.

Twenty risk factors fall within the moderate risk region, but six of them (Org_14, Ind_4, Org_10,
Dec_3, Ind_5, and Env_5) are close to the high risk region. Nine risk factors from 17 risk factors
located in high risk region, belong to organizational risks. This suggests that, in container shipping

operations, the organizational risks have the most serious impact for the customer companies.

In terms of the risk factors with high consequence and low likelihood, Org_5 and Env_7, which
are the risks of “Lack of information standardization and compatibility”, and “Cargo being stolen
from sealed containers”, the insurance is of course an option for reducing the risk consequence in
En_7. In addition, the shipping companies can increase the security level in the ports and inform
their customers that they are protecting the cargo in a most secure level. Thus, the customers could

be sure that, this kind of problems will never happen.
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Figure 9. Risk map for Customer Company over the all respondents. Source: The Author

According to the results of risk mapping from a dual perspective, Figure 10 describes the results

of risk mapping over all respondents and combines the two perspectives.

As it is clear from the figure, the blue spots, represents the risk factors from the shipping company

point of view, and the red spots, represents them from the customer company point of view. The

trend line for both group of respondents, displays that there is a positive relationship between the

risk likelihood and risk consequence. When the risk likelihood increases, the risk consequence will

be increase too, and vice versa. The correlation between these variables will be discussed in the

next part.
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5.3 Correlation coefficient and regression analysis
In order to find out the exact correlation between the two variables of risk likelihood and risk
consequence from a dual perspective, the research tried to figure out these correlations using excel
correlation tool. In this analysis the two groups of data sets were used, which are average risk
likelihood and average risk consequence for two groups of respondents and can be found in
Appendices D and E. Table 9 explains the results of correlation coefficient analysis.
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Table 9. Correlation coefficient table for dual perspective.

Shipping Shipping Customer Customer
company-Risk company-Risk Companies-Risk Companies-Risk
Likelihood Consequence Likelihood Consequence
Shipping company- 1
Risk Likelihood
Shipping company- 0,73 1
Risk Consequence
Customer 0,30 0,20 1
Companies-Risk
Likelihood
Customer 0,17 0,15 0,62 1
Companies-Risk
Consequence

Source: The Author

There are several highlights need to be mentioned in respect of the correlation coefficient analysis.
First, there is a positive relationship between the risk likelihood and risk consequence in general
and from both perspectives, because all the coefficients in the table are positive numbers. However,

these relationships are different in terms of strength.

The relationship between the shipping company risk likelihood and shipping company risk
consequence is positive and strong, as the related correlation is 0.7, which means, when the
likelihood of the risks is increasing the consequence will be increase dramatically. Thus, we can
conclude that, when the consequence of a risk factor cannot be controlled, then by decreasing the
relative likelihood we can also decrease the consequence level of the risk factor. However, the
correlation between the shipping company risk likelihood and customer company risk likelihood

is positive with a medium strengths.

On the other hand the correlation between the shipping company risk likelihood and customer
company risk consequence is positive, but low. Relatively, the correlation between the shipping

company risk consequence and customer company risk likelihood is again positive and low.

The same situation is valid for the correlation between shipping company risk consequence and

customer company risk consequence, which means that, both sides of the party will be effected if
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a risk happens. The correlation between the customer company risk likelihood and customer

company risk consequence is also positive, but very low.

When it comes to the regression analysis and t-testing, the results shows that the correlation
between the Shipping Company and customer company risk likelihood is positive and similar in
statistical terms. As it is displayed in Table 10, the P-value of the risk likelihood between two
parties is 0.06, which is very close to our alpha value (alpha = 0.05). In this regression, the
dependent variables are the average risk likelihood for shipping company and the independent

variables are average risk likelihood for customer companies.

On the other hand, the correlation between the Shipping Company and Customer Company risk
consequence, is again positive, but not significant in statistical terms. As it is displayed in Table
11, the P-value of the risk consequence between two parties is 0.35, which is bigger than our alpha
value (alpha = 0.05). In this regression, the dependent variables are the average risk consequence
for shipping company and the independent variables are average risk consequence for customer

companies.

Table 10. T-testing for risk likelihood in dual perspective.

Regression Statistics

Multiple R 0.30 r=0.30
R Square 0.09 alpha = 0.05
Adjusted R Square 0.06 0.06 > 0.05
Most likely the

Standard Error 0.33 same
Observations 39
ANOVA

df SS MS F Significance F
Regression 1 0.42 0.42 3.72 0.06
Residual 37 4.25 0.11
Total 38 4.68

Standard
Coefficients Error tStat  P-value Lower 95%

Intercept 1.24 0.47 2.59 0.01 0.271
Customer Companies-Average
Risk Likelihood 0.38 0.20 1.92 0.06 -0.01

Source: The Author
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Table 11. T-testing for risk consequence in dual perspective.

Regression Statistics

Multiple R 0.15 r=0.15
R Square 0.02
Adjusted R Square -0.003 alpha =0.05
Standard Error 0.25 0.35>0.05
NOT
Observations 39 SIGNIFICANT
ANOVA
df SS MS F Significance F
Regression 1 0.05 0.058 0.88 0.35
Residual 37 2.45 0.06
Total 38 2.51
Standard

Coefficients Error t Stat P-value Lower 95%
Intercept 2.06 0.31 6.46 1.45 1.41
Customer Companies-
Average Risk Consequence 0.11 0.12 0.94 0.35 -0.13

Source: The Author

According to these results, we can conclude that the shipping company and customer companies

do not share the same point of view about the risks. This could be the major finding of this research

and emphasize that the customers see risks and consequences totally different from the shipping

company.
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6. Discussion

This part is devoted to discuss the most important risk factors identified in the previous section. In
fact the discussion part will discuss the comparison of main risk factors between 3PL provider and
its customers. The research has used empirical data to analyze the risks faced by container shipping
industry from a parallel perspective in relation to five different types of risk categories:
Environmental risks, Industry risks, Organizational risks, Problem specific risks and finally

Decision making risks.

It was aimed at providing a comprehensive view on the risks in container shipping industry. The
first and second research questions have been answered: a total of 39 risk factors have been
identified and classified into five categories mentioned earlier. Moreover, the relative importance

of each factor was calculated.

To answer the third research question, which is about performance improvement using the risk
management analysis, the research is focused on the previous theory proven by Wieland &
Wallenburg (2012). They have studied the relationship between the risk management practices and
performance improvement and had concluded that the results of such practices will make the
companies reactive in facing the risks by improving the agility, and also proactive by improving

the robustness of the companies.

In this respect, it is worth mentioning several highlights. One is that the “Industry risk” for shipping
company and the “Problem specific risk” and “Environmental risk” for the customer companies,
are the most important risk categories among the others. It is recommendable that the managers, if
the available resources are rather limited, could perhaps give priority to these categories in
designing risk control policies. This finding is indeed consistent with some of the previous studies

in this field as mentioned in the Introduction.

The other highlight is that, amongst the 39 risk factors, Env_6 or “oil price rise” is the most serious
risk factor with the highest risk scale. This emphasizes the importance of energy resources in every
business specifically in transportation and logistics. However, Org_17, or “Suppliers or Shippers

bankruptcy” is the other risk factor, which has the second biggest risk scale. The best way to
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control this issue, is continuously monitoring the supply chain partners and specifically their

financial situation. This applies for both the shipping company and customer companies.

6.1 Common risk management approach
According to the risk mapping results from both shipping company and the customer companies,
the majority of risk factors, which fall within the high risk and extremely high risk region, belongs
to the category of organizational risks. This includes 10 risk factors from customer company
analysis and 4 risk factors from shipping company analysis. Thus, when it comes to a common
risk approach, the organizational risk factors are most dominant risks in this industry, and it should
be considered with more attention.

Another important approach, which could be drawn out from the risk mapping results, is to find
the common key risk factors between the supply chain partners and in this research shipping
company and its customers. For this purpose, the research has identified seven risk factors with
high value of risk scale, which are common between the shipping company and the customer

companies.

As mentioned earlier in the risk mapping analysis, there are 17 high risk factors plus 2 extremely
high risk factors in the customer company side and for the shipping company side, there are 10
high risk factors. The common high value risk factors between the shipping company and its
customersinclude: Env_6, Ind_2, Ind_3, Org_6, Org_13, Org_15and Org_16. Table 12 and Figure
11 describes these factors.

As it is shown in Table 12, the common risk factors between shipping company and customer
companies has been listed and ranked using the average risk scale in both perspectives. Clearly,
the number one priority goes to the risk factor of “oil price rise”. The second priority is “change
of currency exchange rate during payment process”, and the third one is “payment delay from
partners or shippers”. It is worth mentioning that, almost all of these seven risk factors should be

considered as an important issue for the both sides.
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Table 12. Common key risk factors

Risk Code  Risk Description Average Risk Scale Rank
Env_6 Oil price rise 9.24 1
Ind_2 Number of customers 8.11 5
Ind_3 Competitive uncertainty 7.61 6
Org_6 IT infrastructure breakdown or crash 7.40 7
Org_13 Damage to containers or cargo due to terminal 8.18 4

operators’ improper loading/unloading operations

Org_15 Change of currency exchange rate during payment 9.21 2
process
Org_16 Payment delay from partners or shippers 8.67 3

Source: The Author
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Figure 11.The common key risk factors. Source: The Author.
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In relation to the previous findings in t-testing analysis, here we can see the difference between
the shipping company and the customer’s opinion in a better way. As it is clear from the Figure 11
the most of the high value risk factors have been identified by the customers. This emphasize the
big difference and shows that customers see risks in everywhere.

6.2 Risk mitigation strategies
Regarding the common risk factors, it is worth to mention that, oil price and currency exchange
rate are both related to the economical fluctuations in the global market. Clearly, the best strategy
to face this issue is the continuous monitoring of the global market fluctuations. On the other hand,
as forecasting the fluctuations is not an easy task and sometimes impossible to do, thus the
companies could focus on decreasing the consequence level of these issues. In this respect, there

are several strategies need to be mentioned.

In respect of oil price fluctuations, the companies can make partnerships with 3 party market
analysis companies, which can help them to better cope with the market changes and control the

financial loss from these fluctuations.

Liquefied Natural Gas (LNG) is another solution for this risk factor. Nowadays a few shipping
companies around the globe, are planning to use LNG for their vessels. Containerships Group
could be a good example for this subject. On the 24th of November 2015 Containerships signed
an LNG supply agreement with Shell confirming earlier announced plans of bringing LNG fuel
technology to European shortsea container logistics. Containerships is preparing to receive the first
of 6 new built dual-fuel engine-technology container vessels to its fleet in 2017. All vessels will
use LNG as their main fuel and are able to burn conventional marine diesel oil/heavy fuel if
necessary. "I am delighted to announce that Containerships has signed a partnership agreement
with Shell, which secures the supply of LNG for our first four vessels. This is a vital component
of our LNG strategy. The process of evaluating the many different alternatives has been lengthy
and extensive, and we believe the solution we have found together with Shell will be mutually

rewarding.” said Containerships CEO Kari-Pekka Laaksonen (Containerships Group, 2015).
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With continued uncertainty about currency fluctuations, businesses must act now to mitigate risks
and increase the agility of their supply chains to secure a profitable future. When currency
valuations fluctuate, there are several problems, which could affect specifically the exporters,
when they want to buy in a currency with a relatively high valuation, and selling product or services
in a much weaker currency. This situation is much more observable in, for instance, Turkish

currency, Lira.

To solve this issue, Phil Bulman (2015), a managing consultant at “Vendigital Ltd”, explains that,
the business should try to match the currencies it is buying and selling in. For instance, if a business
want to have the majority of its sales revenue in Euros, they should try to balance this with a similar
level of goods and services bought in euros. This is called ‘natural hedge’. By implementing this
strategy, businesses could reduce the effects resulted from currency fluctuations. Companies can
also naturally hedge in a way that future payments in certain currency are saved to account in
foreign currency. In addition, if company is about to receive payments from foreign currency, then

taking loans in this currency is one way of completing natural hedging.

In addition, there could be another solution for fighting against the currency fluctuations. It is
called “traditional hedging”, and it is implemented where the firms with major commodity spends
in areas such as plastics, metals, currencies or fuel. This way they can secure a proportion of their
requirements via futures, with the aim of utilizing these resources when their market price has
inflated (Bulman, 2015).

In terms of “payment delay from partners or shippers”, several highlights need to be mentioned.
Firstly, there is a huge difference in the business culture between MED region and Europe. The
differences are coming from the several factors like, economical differences, market condition,
cultural differences and even the differences in the quality of shipping services. In MED region,
when you are talking about the payment delays, most of the managers in both sides, consider it as

a usual and daily routine, as in one of the interviews a shipping manager explained:
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[...] Some of our customers are paying for our services with a usual delays, which are
happening all the time. The payment delays are very usual in this region, and if we wanted
to push the customers to pay earlier, there is a chance to lose those customers due to the
strong competition in the market.

In order to reduce the consequence level of this risk factor, it is suggested that, the company
managers in MED region, try to adapt themselves to a more reliable business culture like European
business culture, where the payments should be made in a predefined manner between the supply

chain partners, so that no one will be affected in the future relationships.

Damage to containers or cargo due to terminal operators’ improper loading/unloading operations,
is the forth ranked factor in the common key risk factors. Clearly, the best option to decrease the
consequence of this risk, is having the liability insurances, that could cover the financial losses

from these issues.

As Newtek (2012) emphasizes in Forbes magazine, every business, even if home-based, needs to
have liability insurance. This policy provides both defense and damages if you, your employees
or your products or services cause or are alleged to have caused Bodily Injury or Property Damage
to a third party. Clearly there are several types of liability insurance coverage offers by the
insurance companies. It is important to purchase the most suitable liability insurance according to

the company needs.

Number of customers, by the way, is a quite sensitive risk. Clearly, every business should consider
the amount of its customers in a risk management perspective. More importantly, in supply chain
and logistics, having less amount of customers could even cause the risk of bankruptcy for the

companies. In this regard, the companies should pay more attention to this risk.

Competitive uncertainty, is another common risk factor between the shipping company and its
customers. The best risk mitigation strategy for this issue is again the continuous monitoring of

the major competitors in the market. The last common risk factor is the IT infrastructure
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breakdown or crash. As explained before, the backup systems and cloud services are the best

solutions to this issue.

As explained before in the risk measurement part, an online questionnaire (Appendix C) sent to
the respondents from both sides to measure the risk scales. Although the questionnaire was a
quantitative data collection, however the last question was aimed to extract the individual
qualitative answers from the respondents regarding the solutions, comments or strategies to
mitigate the risks and improve the performance in related functional area.

In the correlation analysis part, the research has calculated the correlation coefficient and it is find
that there is a positive relationship between the risk likelihood and risk consequence in general and
from both perspectives, because all the coefficients in the table are positive numbers. However,

these relationships are different in terms of strength.

All of the above mentioned mitigation strategies are listed in the Table 13. It is worth to mention
that, the mentioned strategies are suggestions to control the key risk factors. However, the
company managers could use the list of key risk factors and try to find several other solutions to

control them, which is the main purpose of the research.

Table 13. Risk mitigation strategies

Code Risk Factor Recommended Strategy

Env_6  Oil price rise Continuous monitoring of the global market fluctuations
Active risk management system

Inventory holding (traditional hedging)

3" party consulting companies (Market analysis)

LNG fuel

Org_15 Change of currency Continuous monitoring of the global market fluctuations

exchange rate during Try to match the currencies it is buying and selling in (Bulman, 2015)

AN N NI NN Y N N

payment process Currency hedging
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Org_16 Payment delay from v Difference in business culture is the key reason
partners or shippers v" MED region should try to adapt themselves to a more reliable business
culture like European business culture, where the payments should be
made in a predefined manner between the supply chain partners.

v" Not to push the customers, but try to educate them to adapt in the new

system
Org_13 Damage to v Having the liability insurances, that could cover the financial losses
containers or cargo from these issues
due to terminal v Invest on educating the vessel crew and terminal operators to decrease
operators’ improper the likelihood
loading/unloading v" Important to get the suitable liability insurance as per the company
operations needs

v" To understand the basics of liability coverage as per the company

needs
Ind_2 Number of v' Consider the amount of its customers in a risk management
customers perspective

v Follow the number of customers in a regular periods of time

Ind_3 Competitive v Continuous monitoring of the major competitors in the market
uncertainty v"Investing on competitive advantage of the company (e.g. improved
quality, new routes)
v' Advertisement
Org 6  IT infrastructure v Backup systems
breakdown or crash v Cloud services
v" Professional IT maintenance
v’ Liability insurances

Source: The Author

It is worth to mention that, this research tried to discuss most of the possible risks in container
shipping separately. However, most of the mentioned risk factors are related to each other and can
probably be effective to each other in terms of their impact. For instance, as mentioned in Chapter
4 of this research, most likely everything in the market now is linked to oil price and energy prices
and it triggers even the economy, specifically if we are serving to oil based countries like Algeria
and Libya. Thus the low price of oil may lead to low consumption power and in return payment

problems from the customers.
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Another example could be the robberies and stealing of containers, which could increase due to
low price of oil to. Another effect of the oil price decrease is that, it may lead to devaluate the
currencies specifically in the oil producing counties. Big examples for this issue could be about
Russia or Brazil today. Also political uncertainty could increase due to oil price fluctuation, and
in addition capacity utilization (dedicated to the region) would decrease, leading to lower prices

etc.

Outsourcing activities are also very popular, when everything falls apart and the market is unstable,
thus owning something does not benefit that much. Some risks are more important than the others,
and could lead to causal chains of events taking place, which are very destructive, especially for
businesses. These risks should be identified and controlled through a chain effective analysis to
insure that every aspects of the risks have been clarified and controlled. This could be discussed

in the further researches.

Finally, regarding the comparison of the research findings with previous literature, several
highlights need to be mentioned. First of all, this research provided a comprehensive risk picture
of all possible risk factors in the container shipping business in a dual perspective approach. It is
worth to mention that in the previous literature (e.g. Chang et al., 2015) the risk factors has been
measured only for shipping company perspective. In addition, the research has been conducted on
MED region where in the previous literature, another regions (e.g. Taiwan in Chang et al., 2015)
were the target for risk management analysis. And finally, the research conducted correlation and

t-testing analysis to improve the insights on the risk management practices.
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7. Conclusions

This study presents a hierarchical classification of risks in container shipping industry from a
parallel perspective. Risks are classified into five categories: environmental risks, industry risks,
organizational risks, problem specific risks, and finally decision making risks. Each category
consists of a number of risk factors and this research considered a total of 39 risk factors. The risk
scales are measured by multiplying risk likelihood and risk consequence in terms of two different
perspectives. First, from the shipping company point of view and second, from the customer
companies point of view. Thus the first research question has been answered via identification of

relevant risk factors.

The research has been answered the second research question in a very comprehensive way using
the data measurement part. The question was about the importance of risk factors. In this respect,
several highlights need to be mentioned. Among the five categories of risks, and for the both
perspectives, it is found that organizational risks are generally more significant than others.
However, “Oil price rise”, that is a risk factor from environmental risk category, is the most serious

risk factor amongst all the others in respect of two types of perspectives.

In respect of shipping company view, “Change of currency exchange rate during payment
process”, “Number of customers”, and “Product value”, are the top three risk factors. It is thus
suggested that if a shipping company aims to minimize its losses caused by risk incidents,
consideration about these factors should be prioritized. If, however, the customer companies wants
to focus on their losses caused by the risk elements, they needs to pay more attention to “Oil price
rise”, “War, terrorism and political uncertainty”, and “Natural disasters and Fire” as they are the

top three risk factors in respective of customer company view.

In total, two risk maps are created to identify the importance of each risk factor in respect of the
two types of perspectives. The risk maps offer an intuitive view of the level (low, moderate, high,
and extreme) of each risk factor and their likelihood and consequence. In addition the third risk

map provided to gather all the risk factors in a dual perspective in one figure.
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The last research question was about performance improvement using risk management analysis.
To answer this question, the research has discovered several important findings. One of the
important findings from the risk mapping results, is the list of common key risk factors between
the supply chain partners and in this research shipping company and its customers. For this
purpose, the research has identified seven risk factors with high value of risk scale, which are
common between the shipping company and the customer companies and are located in the high
and extremely high risk regions in the risk maps. The common high value risk factors between the
shipping company and its customers include seven key risk factors namely: oil price rise, change
of currency exchange rate during payment process, payment delay from partners or shippers,
damage to containers or cargo due to terminal operators’ improper loading/unloading operations,
number of customers, competitive uncertainty, and IT infrastructure breakdown or crash. It has
been suggested twenty-four risk mitigation strategies for these factors in the discussion part. It is
worth to mention that, with careful implementation of these mitigation strategies the companies

can reach in a good level of performance improvement.

Another interesting finding of this research was the difference in the opinions of two parties, the
shipping company and the customer companies. According to the correlation analysis and t-testing
analysis, we can conclude that the shipping company and customer companies do not share the
same point of view about the risks. This could be the major finding of this research and emphasize
that the customers see risks and consequences totally different from the shipping company.

7.1 Academic implications
This study makes empirical contribution to the literature as a few studies so far have approached
the risks in container shipping industry from a dual perspective including all five supply chain risk
categories (environmental, industry, organizational, problem specific and decision making risks)

based on the empirical data from industrial experts.

7.2 Managerial implications
The research provides an inclusive and comprehensive analysis of the risks in container shipping

operations, which is of importance to the shipping companies and their customers in the supply
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chain. The research as stated earlier, tried to identify all the risks, along with exploring and
analyzing the relative importance of each factor in respect of two different point of views. This
could provide useful insight for container shipping company managers and the supply chain
companies, and can assist them in better understanding the risks in their operations and in

differentiating their efforts on mitigating risks.

In addition, it has been suggested twenty-four risk mitigation strategies for common risk factors in
the discussion part. It is worth to mention that, with careful implementation of these mitigation

strategies the companies can reach in a good level of performance improvement.

The research recommends to the managers of shipping companies and the customer companies to
have a continuous monitoring and controlling on the common risk factors in a contribution
strategy. In this respect, participation in the annual meetings with the customers and more
importantly, the continuous risk management analysis system could be the best solutions to this
issue. These practices will help the managers in both sides of the party to have better decision
making approaches, increasing the agility and robustness of the companies and as a result improve

the performance as a whole.

This study, could help the shipping company to educate the top management team, which are
involved in this practice to better understand the customers and also the cultural differences among
the regions. The research could have several other contributions. For instance, finding the weak

signals from the risk analysis results, which can improve the operations of container shipping.

In addition, developing a new valuable tool could be an important result of this research. A tool
which has value added as a service to customers to show that the shipping company possess this

kind of risk management tools, when selling the services to customers.

7.3 Limitations
There are three main limitations to this research. Firstly, the language differences. Although, the
majority of respondents in both interviews and the questionnaires were able to understand and

speak English language, but we should keep in mind that the research is done in four non-English



60

speaking countries of Turkey, Algeria, Tunisia and Libya. This could cause some miss-

understandings about each risk factor and even the whole project of risk management.

The second limitation, could be the geographical location. As explained before in Chapter 1, the
research was aimed to analyze the risk factors in four MED countries. Thus the generalization of
the results for other regions like Europe could not be a good choice to do, as the business cultures

are totally different.

The last but not the least is the number of respondents for the questionnaires and also the case
company. As explained in the methodology part, the total amount of respondents aimed at 64, in
which 32 of them were in the shipping company and the other 32 respondents were from the
customer companies. The total response rate was 48.43 per cent, which is usually considered as a
good response rate. The important point in this matter is that, the research was focused on a single
case company in this industry, which is a weak point of the research. However, there could be
some similarities between the shipping companies, but the complete generalization of this research
to other shipping or supply chain companies is not recommended.

7.4 Directions for further research
Further research may focus on evaluating the relative performance of appropriate risk mitigation
strategies in managing container shipping operations, through the implementation of empirical
practices in several different regions. Also developing a risk management tool, which can monitor
the key risks in a continuous manner and regular periods of time could be another direction for the

further research.

In addition, there are some risks that are more important than the others, and could lead to causal
chains of events. These risks should be identified and controlled through a chain effective analysis
to insure that every aspects of the risks have been clarified and controlled. This could be discussed

in the further researches.
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Appendices
Appendix A: Methodology in brief

In this part the structure of the methodology part is described briefly in three main steps for two
groups of respondents.

e Steps for 3PL provider’s perspective:
1. Risk identification
a. Literature review
b. Interview from 6 senior managers in 2 regions, MED and Finland’s head office
to verify the risk factors identified by literature review and probably add some
other risk factors, which are not mentioned
2. Risk measurement
a. A questionnaire survey using a five-point Likert scale for MED region
i. Turkey: 4 senior managers, and 4 employees in related departments
ii. Algeria: 4 senior managers, and 4 employees in related departments
iii. Libya: 4 senior managers, and 4 employees in related departments
iv. Tunis: 4 senior managers, and 4 employees in related departments
(Overall 32 respondents)
3. Risk analysis (which risks are most important), risk mapping and risk picture for 3PL
provider perspective.
e Steps for customer perspective:
1. Risk identification
a. Literature review
b. Interview from 3 customers (different industries) in MED region to verify the
risk factors identified by literature review and probably add some other risk
factors, which are not mentioned
2. Risk measurement
a. A questionnaire survey using a five-point Likert scale for MED region
i. Turkey: 8 customers
ii. Algeria: 8 customers
iii. Libya: 8 customers
iv. Tunis: 8 customers
(Overall 32 respondents)
3. Risk analysis (which risks are most important), risk mapping and risk picture for
customer perspective.

Note that the number of respondents in the risk measurement part have been selected equally
both for 3PL provider and its customers side (32 respondents) to have a better comparison
between two sides of 3PL provider and its customers.
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Appendix B: Semi-structured interview form

[®] CONTAINERSHIPS

Respondent: Function:

Question. Please express your opinion about the following risk factors in the container shipping operations and
explain whether each of them are a risk factor in your region or not.

Table 14. Environmental risk factors

Risk factors Answer
Natural disasters and Fire/ Dogal afetler ve yangin
War, terrorism and political uncertainty/ Savas, terér
ve siyasi belirsizlik
Processing documents being detained by government
departments (e.g. customs)/ Isleme belgeler devlet
daireleri tarafindan gozaltina alindiktan (6rnegin
gimrik)
Port congestion (unexpected waiting times before
berthing or before starting loading/discharging)/
Liman tikaniklig1 (beklenmeyen bekleme siireleri
yanagma Once veya baslangi¢ yiikleme / bosaltma
oncesi)
Unstable weather/ kararsiz hava
Oil price rise/ Petrol fiyat artist
Cargo being stolen from unsealed containers/ Kargo
agz1 acik kaplarda calinmasini
Attack from pirates/ Korsanlardan Saldir1
Excessive handling due to border crossings or to
change in transportation modes/ Nedeniyle sinir
kapilar1 veya ulastirma modlar1 degistirmek igin asiri
kullanim

Table 15. Industry risk factors

Risk factors Answer
Industry wide capacity utilization/ Sanayi Genis
kapasite kullanim
Number of customers/ Miisteri sayist
Competitive uncertainty/ Rekabetci belirsizlik
Product value/ Uriin deger
Demand and supply uncertainty/ Arz ve talep
belirsizligi
Table 16. Organizational risk factors

Risk factors Answer
Labor productivity being below expectations. Due to

e.g. unsafe work place, dispute, strikes/ Beklentilerin

altinda olmak emek verimliligi. Otiirii, 5rnegin,

giivensiz is yeri, anlasmazlik, grev

Using different communication channels in the supply

chain and consequently increasing the time of
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information transmission (e.g. telephone, e-mail,
EDI)/ Tedarik zincirinde farkli iletisim kanallarini
kullanarak ve dolayistyla bilgi iletim siiresini
arttirmak (6rnegin telefon, e-posta, EDI)
Lack of information security during the information
flow/ Bilgi akisi sirasinda bilgi giivenligi eksikligi
Information asymmetry or incompleteness/ Bilgi
asimetrisi veya eksiklik
Lack of information standardization and
compatibility/ Bilgi standardizasyon ve uyumluluk
eksikligi
IT infrastructure breakdown or crash/ IT altyapisi
ariza veya kilitlenme
Unsuitable human operation on IT infrastructure/ 1T
altyapisina uygun olmayan insan operasyon
Unsuitable human operation on application software/
Uygulama yazilimina uygun olmayan insan
operasyon
Supply chain partners not transmitting essential
information on time/ Tedarik zinciri ortaklari
zamaninda gerekli bilgi aktarimi degil
Port or terminal productivity being below
expectations (loading and discharging)/ Liman veya
terminal verimlilik beklentilerin altinda olmak
(ylikleme ve bosaltma)
Inappropriate empty container transportation/
Sakincali bos konteyner tagimaciligi
Lack of flexibility of fleet size and designed
schedules/ Filo biiyiikliigii esneklik ve dizayn
programlari eksikligi
Damage to containers or cargo due to terminal
operators’ improper loading/unloading operations/
Nedeniyle, terminal operatorlerinin yanls yiikleme /
bosaltma operasyonlari i¢in konteyner veya kargo
hasar
Damage to ship or quay due to improper berth
operations/ Nedeniyle yanlig yatakli operasyonlari
gemi hasar veya iskele
Change of currency exchange rate during
payment process/ Odeme islemi sirasinda déviz
kurunun Degisim
Payment delay from partners or shippers/ Ortaklar:
veya nakliyatgilar gelen 6deme gecikmesi
Suppliers or Shippers bankruptcy/ Tedarikgiler ve
Shippers iflas
Financial strength and Liquidity of 3PL provider or
customers/ Mali giicli ve 3PL saglayici veya miisteri
Likidite

Table 17. Problem specific risk factors

Risk factors

Answer

Outsourcing activities/ Outsourcing faaliyetleri
Damage caused by transporting dangerous goods/
Tehlikeli mallarin taginmasinda kaynaklanan hasarlar
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Table 18. Decision making risk factors

Risk factors

Answer

Dependency on a single source of supply as well as
capacity and responsiveness of alternative suppliers/
Arz tek bir kaynak iizerinde bagimlilik yani sira
kapasite ve alternatif tedarikgilerin yanit

Business risk from shipping cycles, decisions about
buying, selling or chartering ships/ Nakliye donguleri,
gemi, satin alma satis veya kiralama konusunda
kararlar Isletme riski

The decision maker’s detailed
knowledge/skill/experience/biases of the overall risk
framework and issues involved therein/ Karar
vericinin detayli bilgi / beceri / deneyim / genel risk
cergevesi Onyargilart ve sorunlar burada yer
Miss-investments or over-investments (if investments
completed inadequately in wrong moment)/ Miss-
yatirimlar veya asir1 yatirimlarin (yatirimlar yanlis
anda yetersiz tamamlandi ise)

Thank you for your response!
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Containerships Group Ltd

(Questionnaire Survey for Employees

* Required

1. First name, last name (optional):

2. Main operational region: *
Mark only one oval.

. ) Algena
() Libya
Tunisia

:_'_'_ ) Turkey

Page 2 - Environmental and Industry risk factors

How do you rate the likelihood and consequence level of the following risk factors? Please
Note that:

In Likelihood level: 1= Rare, 2= Unlikely, 3= Possible, 4= Likely, 5= Almost Certain.

In Consequence level: 1= Insignificant, 2= Minor, 3= Moderate , 4= Major, 5= Catastrophic.

3. Env_1. Natural disasters and Fire *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood ( )C C O O
Risk Consequence( )( ()

4. Env_2. War, terrorism and political uncertainty *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () ) ) C

.,

Risk Consequence )(

5 Env_3. Processing documents being detained by government departments (e.g.
customs) *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood ( )C O O )

Risk Consequence( )
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6. Env_4. Port congestion (unexpected waiting times before berthing or before
starting loading/discharging) *
Scale is
Mark only one oval per row.

1 2 3 4 b

Risk Likelihood () (. )
Risk Consequence 0 (3 ) )

7. Env_5. Unstable weather *

Scale is
Mark only one oval per row.

1 2 3 4 b

Risk Likelihood (0 O )} JC )
: D T
Risk Consequence{ ) (3

3. Env_6. Oil price rise *

Scale is
Mark only one oval per row.

1 2 3 4 5

. . . ra =Ta N aTa =
Risk Likelihood () 0 0 ) )

. ".I_f_ Y o \ . '\I/' T
Risk Consequence{ ) () )

*

9. Env_T. Cargo being stolen from sealed containers

Scale is
Mark only one oval per row.

1 2 3 4 b

. - - P W aYa N S =
Risk Likelihood L oC aC C C )
- s Yl BTl = aYd =
Risk Consequencel ) J( W ) )

10. Env_8. Excessive handling due to border crossings or to change in transportation
modes *

Scale is
Mark only one oval per row.

1 2 3 4 5

Risk Likelihood (30 0 3 3 )
- I v EVa N . \f -~ =
Risk Consequencel ) J( ) )

11. Ind_1. Industrywide capacity utilization *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () C O )
Risk Consequence( )( ) ) (
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i

12. Ind_2. Number of customers
Scale is
Mark only one oval per row.

1 2 3 4 &
Risk Likelihood ( ) O 3 )

AN FAN FAR

Risk Consequence! ) (30 )i

13. Ind_3. Competitive uncertainty *

Scale is
Mark only one oval per row.

Risk Likelihood ({1 _
Risk Consequence ) O ) X

4

14. Ind_4. Product value *

Scale is
Mark only one oval per row.

1 2 3 4 L]
Risk Likelihood ( )C ) 0 )
Risk Consequence( ) ( J(

15. Ind_5. Demand and supply uncertainty *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood _/ O OC OC
Risk Consequence(_ _“_::\'_ . _-;"'_

Page 3 - Organizational risk factors
How do you rate the likelihood and consequence level of the following nisk factors?

16. Org_1. Labor productivity being below expectations. Due to e.g. unsafe work place,
dispute, strikes *
Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () ) )C O
Risk Consequence( [ )( )

- e

17. Org_2. Using different communication channels in the supply chain and
consequently increasing the time of information transmission (e.g. telephone, e-
mail, EDI) *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelinood  ( J( Y
Risk Consequence ) ) 3
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18.

19.

21

23.

Org_3. Lack of information security during the information flow *
Scale is
Mark only one oval per row.

1 2 3 4 &5
Risk Likelihood ( )C OC ) ) O

e

™

Risk Consequence( J( () )

Org_4. Information asymmetry/incompleteness *

Scale is
Mark only one oval per row.

1 2 3 4 b

Risk Likelihood () OC O ) )
- Y BT f '\I/' ~
Risk Consequencel () )

Org_5. Lack of information standardization and compatibility *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () O ) C
Risk Consequence )

Org_6. IT infrastructure breakdown or crash *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood  ( )( J(

EAS

Risk Consequence )

Org_7. Unsuitable human operation on IT infrastructure *
Scale is
Mark only one oval per row.

1 2 3 4 5

Risk Likelhood ( )( ) )}
o T T
Risk Conseque ncel ) M N

Org_8. Unsuitable human operation on application software *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood ( ) OC O O °
Risk Consequence( )( () ) )
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24

25.

27.

28.

Org_9. Supply chain partners not tfransmitting essential information on time *
Scale is
Mark only one oval per row.

1 2 3 4 5

Risk Likelihood () O ) ()
- Y T
Risk Consequence._._ ) )

Org_10. Portiterminal productivity being below expectations (locading/discharging)

Scale is
Mark only one oval per row.

1 2 3 4 5

. . . s SN Ny RYa SN Y
Risk Likelihood - ..

. e S
Risk Consequence(_  )(_ ) )

Org_11. Inappropriate empty container transportation *

Scale is
Mark onfy one oval per row.

1 2 3 4 5
Risk Likelihnood () (X '
Risk Consequence( () ) )(

Org_12. Lack of flexibility of fleet size and designed schedules *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood ’ \ "._’.'_ ) N .
Risk Consequence ) () X
Org_13. Damage to containers or cargo due to terminal operators’ improper
loading/unloading operations *

Scale s
Mart only one oval per row.

1 2 3 4 5

Risk Likelihood ()0 0 ) ) )
Risk Consequence( ) ) ) JC )

Org_14. Damage to ship or quay due to improper berth operations *

Scale is
Mark only one oval per row.

1T 2 3 4 5
Risk Likelhood () 0 1 C
Risk Consequence )C ()
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30. Org_15. Change of currency exchange rate during payment process *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood ( J(C )0 ) 0

FAN A FAN

Risk Consequence( )( (3

31. Org_16. Payment delay from partners or shippers *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood ( )C JC ) JC
Risk Consequence::'_",'::'_' ¢ X

32. Org_17. Suppliers or Shippers bankruptcy *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood  ( J)( 0 )

Risk Consequence( )( (1

33. Org_18. Financial strength and Liquidity of shipping company/customers *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood ( C 0 ) ()
Risk Consequence( ) JC ) J(

Page 4 - Problem specific and Decision making risk
factors

How do you rate the likelihood and consequence level of the following risk factors?

34. Pro_1. Outsourcing activities *

Scale is
Marx only one oval per row.

1 2 3 4 5
Risk Likelhood [ )( (%
Risk Consequence( )( ()

35. Pro_2. Damage caused by transporting dangerous goods *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () )0 W ()

Risk Consequence( ) )0 3
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37

38.

39.

40.

41.

™ -

Dec_1. Dependency on a single source of supply as well as capacity and
responsiveness of alternative suppliers *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () C (.
Risk Consequence( )J(  )( J( (

Dec_2. Business risk from shipping cycles, decisions about buying, selling or
chartering ships *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () )0 ()

ra e

Risk Consequencel ) C )

Dec_3. The decision maker's detailed knowledge/skill/experience/biases of the
overall risk framework and issues involved therein *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () )0 (.

AN

Risk Consequen{:e:{i \ _.;["_- / )
Dec_4. Miss-investments or over-investments (if investments completed in
inadequately in wrong moment) *

Scale is

Mark only one oval per row.

1 2 3 4 5
Risk Likelihood () )0 (.

Risk Consequence(_ )i J(

Dec_5. Pricing Procedures and the risks associated with them *

Scale is
Mark only one oval per row.

1 2 3 4 5
Risk Likelhood ( )( () 0 )

Risk Consequence{ )( ) )} ) )

Dec_6. Lack of innovation and innovative culture inside the organization *
Scale is
Mark only one oval per row.

Risk Likelihoed ( )( JC ) X

s

Risk Consequence! J_ (3}

AN AN




83

42 Please describe shortly if you have any solution, comment or strategy to mitigate
the risks and improve the performance in your functional area.

Powered by

E Google Forms




Appendix D: Average risk likelihood and consequence for shipping company

Risk Average Average Risk Risk Average Average
Factor Risk Consequence Factor Risk Risk

Likelihood Likelihood Consequence
Env_1 2.08 2.24 Org 8 1.76 2.28
Env 2 138 1.92 Org 9 2.04 2.48
Env_ 3 228 2.28 Org_10 2.28 2.4
Env 4 236 2.44 Org_11 1.84 2.12
Env 5 216 2.28 Org_12 192 2.2
Env 6 2.8 2.6 Org_13 2.6 2.56
Env 7 164 2.28 Org_14 1.68 2.2
Env_ 8 1.56 1.56 Org_15 2.88 2.68
Ind 1 228 2.32 Org_16 2.68 2.56
Ind 2 276 2.84 Org_17 1.76 2.32
Ind 3 26 2.68 Org_18 2.32 2.44
Ind 4 272 2.76 Pro.1 2 2.16
Ind 5 252 2.48 Pro 2 1.72 2.28
Org 1 212 2.4 Dec 1 1.92 2.2
Org 2 224 2.04 Dec 2 24 2.56
Org 3 184 2.28 Dec 3 1.76 1.96
Org 4 2.28 2.52 Dec 4 232 2.48
Org 5 2.08 2.24 Dec 5 2 2.4
Org 6 2.08 2.92 Dec 6 212 2.32
Org 7 2.04 2.36
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Appendix E: Average risk likelihood and consequence for customer companies

Risk Average Average Risk Risk Average Average
Factor Risk Consequence Factor Risk Risk
Likelihood Likelihood Consequence

Env_1 3.00 2.83 Org 8 250 2.50
Env_ 2 267 3.33 Org 9 2.00 2.33
Env 3 217 2.17 Org_10 2.33 2.50
Env 4 217 2.50 Org_11 2.00 2.33
Env 5 250 2.33 Org_12 2.17 2.00
Env 6 2.83 3.33 Org_13 2.50 2.83
Env 7 217 2.83 Org_14 2.17 2.67
Env 8 217 2.33 Org_15 2.67 2.83
Ind 1 217 2.17 Org_16 2.67 2.83
Ind 2 250 2.83 Org_17 3.00 3.00
Ind 3 283 2.50 Org_18 2.83 2.83
Ind 4 217 2.67 Pro 1 233 2.67
Ind 5 250 2.33 Pro 2 250 3.00
Org 1 233 2.67 Dec 1 217 2.33
Org 2 2.33 2.67 Dec 2 217 2.50
Org 3 217 1.83 Dec 3 233 2.50
Org_ 4 217 2.00 Dec 4 250 2.50
Org_ 5 217 2.83 Dec 5 217 2.33
Org 6 2.33 2.83 Dec 6 2.00 2.33
Org_7 217 2.17
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