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Although assessment methods for evaluation of
risks related to natural disaster, fire and explosion,
etc. have been well developed in the Oil & Gas
industry, countermeasures recommended in the
assessments are not implemented straightforward,
because it is difficult to know cost-effectiveness of
the countermeasures.

For a company, who plans to introduce Business
Continuity Management, it is also crucial to know
cost-effectiveness of the countermeasures.

This project aims, for example, to develop a
system which can easily quantify cost-
effectiveness for preparation of Business
Continuity Plan for a “Company” .
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1. EXECUTIVE SUMMARY

After several disasters, e.g. the South Hyogo prefecture
Earthquake, 11 September Attacks, it is aware of
importance to have a Business Continuity Plan (BCP) for
the disaster. On 2005 the Government of Japan also issued
several “guidelines to establish Business Continuity Plan”
in order to support each organization to establish BCP.

The Oil & Gas industry has already assessment methods
for evaluation of risk related to natural disaster, fire and
explosion, etc. and several countermeasures based on the
assessments. However such countermeasures seem
nominal and are not implemented pragmatically, since it is
various for respective stakeholders to evaluate such
countermeasures.

For a company, who plans to establish Risk Management
and Business Continuity Management, it is also crucial to
know cost-effectiveness in addition to the expected result
of the countermeasures.

This project aims to find and propose accountable
evaluation methods of expected result and cost—
effectiveness by using system design management method
after reviewing the current company’s risk assessment and
countermeasures to the large —scale earthquake.

2. TABLE OF CONTENTS

1. Executive summary (Shoji)
2. Table of Contents

3. Problem statement (Shoji)
4. Analysis and discussion of ALPS methods (Hao&Fuma)
5. Design recommendation (Fuma&Hao)
6. Competitive analysis (Konno&Shoji)
7. ALPS road-map and reflection (Taguchi&Konno)
8. Conclusion and future work (Shoji)
9. Acknowledgment (Shoji)

3. PROBLEM STATEMENT
Our client is JGC who is one of worldwide leading
engineering companies in the field of Oil & Gas industry.

After an interview of JGC’s executive, we knew below

A) JGC’s works can be divided into following stages and
respective works is done and controlled by each office

in charge;

Ref. Work Office in charge
1. Engineering Head office
2. Procurement Head office
3. Transportation Head office
4.  Construction with field engineering Site office
5. Commissioning &Performance Test Site office
6.  Guarantee Site office

B) JGC’s most important works is engineering work. The
ninety percent (90%) of engineering work are engaged
at Head office.

C) In order to build competitive and reliable Plant,
engineering work at head office requires repeated real
time communication for feedback and feed-forward.

D) Engineering work for project needs a minimum
number of engineering from several fields.

E) JGC’s most important position for project execution
and project management is Project Manager, who has
responsibility of Quality, Cost and Delivery(QCD)
toward JGC’s customer and of budget toward JGC’s
top management.
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F)

G)

H)

D)

)

K)

It takes from 10years to 15years for JGC to bring
Project manager up.

JGC already has BCPs for Head Office and for each
Site office.

A BCP for Site office will be prepared based on risk
assessment for respective project as a part of Project
Execution and Project Management. Then the BCP for
Site office is out of this project due to JGC’s request.

A BCP for Head office already has been prepared
based on risk assessment for Head office activity and
impacts to overall projects.

To find and propose accountable evaluation method
for A BCP for Head office is the scope of this project.

The Current BCP is prepared based on assumption that
the Head office is a large—scale earthquake—resident
building which is more than the South Hyogo
prefecture Earthquake then also that JGC thinks there
is no impact to business continuity.

Based on the above information, we think that there are several
problems in current BCP at Head office as follows;

A)

B)

0

D)

E)

F)

G)

Expected recovery time for engineering work is not
estimated.

Acceptable recovery time for the engineering work is
not defined.

Target recovery time for engineering work is not
defined.

Even Project Manager’s activity is important for
project management and company profit, the
protection of his life depends on himself.

Lack of scenario analysis of impact to project from
earthquake.

Evaluation method of Cost-effective is not
established.

Even the Head office building is robust earthquake-
resident  building,  availabilities  of  public
transportation, engineer, engineer’s family and his
community are not considered.

4. ANALYSIS AND DISCUSSION OF ALPS METHODS

(Hao-san Parts)

Introduction

When it comes to system design and management, the most
popular method to be used is V-Model, which is a systems
development model designed to simply the understanding
of the complexity associated with developing systems. In
our ALPS topic, we use V-Model to define a uniform
procedure for our project development---to explore a cost-
effectiveness approach for risk management and business
continuity management.

The “V” is a process that represents the sequence of
steps in our project life cycle development. It describes the
activities and results that have to be produced during this
process. The left side of our V-Model represents the
decomposition of our customer’s requirements, and creation
of our system specifications. The right side of the V-Model
represents integration of parts and verification and
validation.

The V-Model provides guidance for the planning and
realization. By using V-Model, we can minimize the project
risks, improve and guarantee the project quality, reduce the
total cost over the entire project and system life cycle, and
improve the communication between all stakeholders. It
involves early and comprehensive identification of goals; a
concept of operations that describes user needs and the
operating environment, thorough and testable system
requirements, detailed design, implementation, rigorous
acceptance testing of the implemented system to ensure it
meets the stated requirements, measuring its effectiveness in
addressing goals, on-going operation and maintenance,
system upgrades over time, and eventual retirement. The
process emphasizes requirements-driven design and testing.

The advantage of using V-Model for our project is it
provides concrete assistance on how to implement tools and
its work steps, defining explicitly the events needed to
complete a work step: each activity schema contains
instructions, recommendations and detailed explanations of
the activity. The Figure 4-1 shows the main tools which

could be applied in this model.
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Figure 4-1 ALPS tools used for Vee Model
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1. Tools for identifications of voice of society and the
project focus

Mind Map

A mind map is a diagram used to represent words, ideas,
tasks or other items linked to and arranged around a central
key word or idea. Mind map is used to generate, visualize,
structure and classify ideas and as an aid to studying and
organizing information, solving problems and making
decisions (From Wikipedia). By presenting ideas in a radial,
graphical, non-linear manner, mind maps encourage a
brainstorming approach to planning and organizational
tasks. Though the branches of a mind map represent
hierarchical tree structures, their radial arrangement disrupts
the prioritizing of concepts typically associated with
hierarchies presented with more linear visual cues.

In our case, we choose what we want to do (BCP
design for JGC) as the central word, surrounded by
company history, product history, competition approaches,
usage history, potential markets, and project goal and usage
scenarios. With every branch, we develop different project
scenarios and possible contexts which could be useful in the
following problem exploration. Figure 4-2 shows our Mind
map in details.

P

S——

Figure 4-2 Mind Map

CVCA&OPM

Customer Value Chain Analysis (CVCA) is an original
methodological too that enables us in the project definition
phase to comprehensively identify pertinent stakeholders,
their relationship with each other and their role in the
project life cycle. By performing CVCA in our ALPS
project, we are better able to recognize diverse product
requirements and their relative priority when undertaking
project definition assessment and using downstream
“Design for X” tools. CVCA extends the functionality and
utility of the customer chain by requiring us to investigate
the value relationships, or value propositions, between the
various customers and then evaluate customer needs
relative to our corporate strategy using project definition
assessment. CVCA enables us to better evaluate the initial
business model and isolate the value propositions of
individual customers for flow-down to later DFX
methodological tools, such as Quality Function Deployment
(QFD), and Failure Modes and Effects Analysis (FMEA).
By systematically carrying out CVCA, we ensure
clarification of the value propositions to develop and better

recognize the priority of our customers’ needs. We build our
CVCA according to our customer’s (JGC) requirements
step by step:

Step 1. Define the initial business model and
assumption

For new projects, it is necessary to have well-
formulated knowledge of the strategic objectives of the
project. It is often the case that the business models for new
projects are inadequately defined by the design
organization, and hence are poorly understood by the design
team (Wilson 1993). Therefore, before we design our
CVCA, we must determine: what is the business model for
this project? How will the project be profitable?

Establishing the business model for cost-effectiveness
business continuity plan to JGC, for example, we have to
answer the questions: who use this BCP plan for what?
Who will be the stakeholders that can interact with this
project? What kind of BCP plan should be designed
according to the real situation? To whom would the end
customer complain if there was a problem? Who will do
which parts in the project? And so on. In this case, JGC will
use BCP plan to protect its business. During this process,
banks, manufacturers, construction companies will interact
with this project. A BCP plan focusing on cost-effectiveness
should be considered carefully this time. If there was a
problem, JGC’s customers will complain about its work.
Construction companies, manufacturers, and other financers
will be involved into this project.

Step 2. Delineate the pertinent parties involved with the
project

In addition to the end user, important customers may
include less obvious stakeholders such as business partners,
regulatory bodies. All these stakeholders become customers
in the customer value chain. As shown in the Fig, the main
customers of this project are not only JGC’s customers. The
end-users are also the customers.

Step 3. Determine how the parties are related to each
other

Based on information from the initial business model,
how are customers related to each other and the project? We
use arrows to link customers. There are two kinds of flows
in the business model: capital flow and products and service
flow. The directions of the arrows in the analysis are
important as the lines connecting the customers.

Step 4. Identify the relationships among the parties by
defining the flows between them

Copyright © 2010 by Keio SDM ALPS



The direction of the relationship arrows now becomes
important with the mapping of the value relationships or
flows between the customers. The flow items represent the
value propositions to each of the individual customers. To
determine which types of flows are important, we should
ask: what is each customer’s main role in the project life
cycle? What bearing does this customer have on the success
or failure of the project? By analyzing these flows we will
be able to focus on specific consumers to delineate their
needs and better recognize their relative priority.

The arrows show the direction of the flow accompanied
by the appropriate icons. For example, a dollar sign ($) may
indicate money whereas a information mark (I) may
indicate the messages. (P&S) means product and services.

Step 5. Analyze the resulting customer value chain to
determine critical customers and their value propositions

To determine who the customers critical to the success
of the project are, trace the payments ($) and products and
services mark (P&S) in the chain. The needs of these
critical customers must be included in our QFD analysis. To
determine the value propositions of the critical customers,
look at each customer’s input and output flows and consider
how they will make profit and receive a return on their
investments. The pertinent customers’ flows can be use to
generate the product’s VOCs.

Step 6. Use the CVCA results downstream in the
product design process

The CVCA process has thus far captured valuable
information about the customers and their needs which can
be used in downstream DFX tools. Customers’ needs can be
directly inputted into QFD analysis, and negative VOCs can
provide input for FMEA to generate robust and error-
proofed designs. The Object Process Methodology (OPM)
shows our information system. It illustrates to what extent
the objects can influence each other. Figure 4-3 and Figure
4-4 shows CVCA and OPM for our project.
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Figure 4-3 CVCA for BCP Plan of

Figure 4-4 OPM for BCP Plan of JGC

Interview, observation

Interview is the most valid and useful method when
you want to get your customers’ real requirements or the
related information. During the process of the interview, the
advantage is you can talk face to face with your
interviewees. The information you received is direct,
without delay. After you get the information, you could
have time to think about it deeper. Most of the time, new
questions are generated together with the conversation.
Therefore, by well-designed interview, lots of valuable
information could be gotten from our customers. We should
make it clear that the most important function of interview
is helping us to get as much as information as we want. It is
a tool to help us get closed to our customers’ requirement.
And then we would have a clear image about our project:
what kind of result do our customers really want at last?

Our interviewees are the top managers of JGC,
Yokohama: Mr. Yoshimoto, chief engineer of JGC, and Mr.
Yamamoto, vice president of Misuho. Mr. Yokohama gives
us three main requirements for the BCP plan which they
prefer: when serious disaster happens, we have to make
sure that the communication, transportation systems are
valid. The most important principle is employees’ safety
and business continuity. Mr. Yamamoto highlight that
“every country has different form of management. It is
difficult to manage foreign employees. For processing
systematic project, we have to understand the local culture.
The key point of this project is humans; therefore, we have
to collaborate with customers efficiently.” We think this is
the most important difference between others projects
topics: we are designing a “rule” that how to organize
people after big disaster to protect their lives and their
business. It is not a product but a special service.

From the interview, we also know that one powerful
competitor of JGC is Chiyoda Corporation. Both of them
have high technology of building natural gas plant and best
solution for construction, procurement and engineering
regarding to large scale plants. However, Chiyoda
Corporation puts emphasis on specific markets. We also
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know that both of the two companies have BCP plan for
themselves but focus on different fields. This time JGC told
us that now the most important thing they are caring is the
safety of the project managers. This is because JGC have to
spend a lot of time and money for the project managers
training program. If they lost project managers in the
earthquake, they cannot continue their business and then
they cannot satisfy their customers’ requirements anymore.
Therefore, JGC works as our customer, their need is to
create a BCP plan at head office in order to minimize and
mitigate extra costs when huge disaster happens. And in this
plan, the key point is how to protect the project managers
and the employees from the disasters.

Why does JGC expect to redesign its BCP plan? There
are two reasons: first, the current one is not effective
anymore because the structure of JGC has been changed
and the previous one cannot work in high efficiency.
Second, the investors prefer a sustainable growth of net
profit. Therefore, JGC has to make sure that its business
cannot be stopped by the earthquake.

After understanding our customer’s requirements, we
propose three optional solutions: first, building compact
city near Yokohama. When project starts, the project
managers and their team should move into that city to
continue their work. The city have need to be located in a
place that there is no or seldom disaster happened before. If
there is disaster, the business will not be influenced
seriously. Second, continue the business abroad. JGC have
closed relationship with lots of abroad companies and
customers. Therefore, once the project starts, the project
team could move to the local countries to continue their
business. Third, associate with affiliated companies. Until
now, we have to use other tools to decide which strategy is
more cost-effective. Figure 4-5 shows our problem
definition by TO-BY-USING method.

To

By Business Continuity Plan

e.g. Remate Working
Using iNetwaork, | Pad, Satellites)
Figure 4-5 Problem definition by TO-BY-USING method

Scenario graph

The scenario graph is a tool for capturing the possible
contexts in which a solution is offered. At this stage we use
it to make a flexible long-term plan for our project and
identify the most critical outcomes by six steps.

Step 1. Decide assumptions for change

The first stage is to exam the results of environmental
analysis to determine which are the most important factors
that will decide the nature of the future environment within
which the organization operates. In any case, the
brainstorming which should then take place, to ensure that
the list is complete, may unearth more variables- and
particular, the combination of factors may suggest yet
others.

Step 2. Bring assumptions together into a viable
framework

The next step is to link these drivers together to provide
a meaningful framework. This may be obvious, where some
of the factors are clearly related to each other in one way or
another.

Step 3. Produce initial mini-scenarios

The outcome of the previous step is usually between
seven and nine logical groupings of factors.

Step 4. Reduce to one or two scenario

The main action, at this stage is to reduce the seven to
nice mini-scenarios to one most important one.

After these four steps, we get our final scenario graph
which is shown as Figure 4-6.
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Scenario prototyping

The prototype is the original image of our project--- a
small compact city: Tama. First, with the prototype, we can
compare the different environment situation between
working in Yokohama head office arfdgwotkingctariestnphct
city when earthquake happens. In Yokohama, there are lots
of high buildings and public facilities. Once earthquake
happens, people can easily be hurt by the destroyed
buildings. Comparing with Yokohama, Tama is a small
town, with less people and convenient transportation
system. There are less serious disasters happens in Tama in
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the history. Second, during the normal life, the employees
can easily arrive at Yokohama head office from Tama by car
or by train. It will take them less than two hours. Figure 4-7
shows the distance and the time consuming by different
vehicles between Tama and Yokohama. Third, the living
cost is less comparing with other cities. Figure 4-8 shows
the land type and different living cost between five cities.

Figure 4-7 Distance and time consuming between Tama and Yokohama
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Figure 4-8 Land type and different living cost between five cities

The main operation scenario of our project could be
like this: when the compact city in Tama has been
completed, a group of project managers and their
employees will move into the city to finish their business.
The compact city offers them with perfect living and
working facilities. Therefore, everything is going well just
as scheduled. One day, serious disaster happens, the
situation in Yokohama is very bad, lots of employees cannot
be in office in time because of the failure of transportation
system. However, the project groups which are working in
the compact city in Tama are still working as usual without
any disruption.

2. Tools for requirements flow down and concept
development

QFD

Quality Function Deployment (QFD) is a method to
transform user demands into design quality. It helps us
transform customer needs, which is the voice of customers,
into engineering characteristics. It is a complimentary
method for determining how and where priorities are to be
assigned in product development. The intent is to employ
objective procedures in increasing detail throughout the
development of the product. (Reilly, 1999)

The three main goals for our group in implementing
QFD are: first, prioritize spoken and unspoken customer
(JGC and its employees) wants and needs; second, translate
these needs into technical characteristics and specifications;
third, build and deliver a quality BCP plan by focusing
everybody toward customer satisfaction. We take several
steps to develop our QFD house:

Step 1. Customer requirements--- the voice of
customers

The first step in a QFD project is to determine what
market segment will be analyzed during the process and to
identify who the customer are (JGC and its employees). We
then gather information from customers on the requirements
they have for the BCP project. The requirements we choose
is from the interview we took which includes cost
effectiveness, project manager’s safety, and the schedule
and so on which our customer (JGC) cares a lot. Another
way to develop the customers’ requirement is to use Use
Case Analysis. Each use case provides one or more
scenarios that convey how the system should interact with
the end user or system to achieve our special business goal.
Figure 4-9 shows the VOC and USE CASE which are used
to analyze customers’ requirements.
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Figure 4-9 VOC and USE CASE

Step 2. Regulatory requirements

Not all requirements are known to the customer (JGC),
so we must document requirements that are dictated by
management or regulatory standards that the project (BCP
plan) must adhere to.

Step 3. Customer importance ratings

On the scale from I(worse)-5(better), we rate the
importance of each requirement.

Step 4. Customer rating of the competition

In this step, we ask our customer (JGC) how our plan
rates in relation to the competition. Additional rooms that

identify goals for continuous improvement, customer
complaints, etc., can be added.

Step 5. Technical descriptors--- the voice of the
engineer

According to our customer’s requirement, we
determine the project specification, however, new
measurements can be created to ensure that our project is
meeting JGC’s needs.

Step 6. Direction of improvement

After we define the technical descriptors, a
determination must be made as to the direction of
movement for each descriptor.

Step 7. Relationship matrix

This relationship matrix is where we determine the
relationship between JGC’s needs and our project plan to
meet those needs. Relationships can either be weak,
moderate, or strong and carry a numeric value of 1, 3 or 9.

The Figure 4-10 shows that, according to the three
assumptions we made before, building a compact city in
Tama is relative cost-effective.
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Figure 4-10 QFD Result

FMEA

A failure modes and effects analysis (FMEA) is a
procedure in product development and operations
management for analysis of potential failure modes within a
system for classification by the severity and likelihood of
the failures. (From Wikipedia) FMEA can provide an
analytical approach, when dealing with potential failure
modes and their associated causes. When considering
possible failures in a design (in our case, they are safety,
cost, performance, quality and reliability), we can get lot of
information about how to alter the development process, in
order to avoid these failures. FMEA provides an easy tool to
determine which risk has the greatest concern, and therefore
an action is needed to prevent a problem before it arises.
The development of these specifications will ensure the
products or the service will meet the defined requirements.
The main function we use it in our ALPS project is to list
and prioritize our failure modes.
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Our FMEA table is developed in three main phases:
severity, occurrence and detection. However, before starting
with an FMEA, we complete some pre-work to confirm that
robustness and past history are included in the analysis.

The robustness analysis contains the interface matrices
and boundary diagrams. A lot of failures are due to noise
factors and shared interfaces with other parts and systems,
because we tend to focus on what we can control directly.

The interface matrices consist of input, interface and
output three parts. We define the input as investment
(funds), employees (labors) and facilities (offices and
equipments). The output of our program is human safety
(no one get hurt or died), business continuity (without
losing customers) and cost effectiveness (low cost). The key
point in our project is how to design the interface, which
means using the existing materials (money, labors and
facilities) to keep the working employees and business safe
after a serious earthquake.

The boundary diagrams show the starts which we can
take measurements to control and which we cannot. For
those factors we can take action to influence (fire alarm
system, fire attention education, etc.), details plan should be
make to avoid or limit the risks. And for those factors we
cannot (thunder, spy, power cut, etc.), we have to consider
the possibility of their ability of provoking the disasters and
to what extent they can influence the disaster. Then details
plan should be designed to reduce the negative effect from
the disaster or transfer it into the risk which we have
already haven robust plan to deal with once it happens.

To start it is necessary to describe the system and its
function. We list twelve functions and for each function,
there is at least one potential failure mode which is
generated according to the functional requirements and their
effects. Examples of failure modes in our FMEA are: out of
order of fire fighting system, high temperature or smoking.
A failure mode in one component can lead to a failure mode
in another component; therefore, each failure mode should
be listed in technical terms and for functions. A failure
effect is defined as the result of a failure mode on the
function of the system. In this way, it is convenient to write
thesis effects down in terms of what we might see or
experience. Examples of failure effects in our FMEA are:
catching fire or building damage. Each effect is given a
severity number from 1 (no danger) to 10 (critical). These
numbers help us to prioritize the failure modes and their
effects. If the severity of an effect has a number 9 or 10,
actions are considered to change the design by eliminating
the failure modes. A severity rating of 9 or 10 is generally
reserved for those effects which would cause injury to a
user or otherwise result in litigation.

The occurrence can be defined by looking at the cause
of a failure mode and how many times it occurs. A failure
cause is looked as a design weakness. Examples of causes
in our FMEA are: no water, lack of education or poor
quality of building materials. A failure mode is given an
occurrence ranking from 1 to 10. Actions need to be
determined if the occurrence is high (>4 for non-safety
failure modes and >1 when the severity number is 9 or 10).

When appropriate actions are determined, we test their
efficiency and design verification is needed. Now the
proper inspection methods need to be chosen. We look at
the current controls of the system, that prevent failure
modes from occurring or which detect the failure before it
reaches our customers. And then we identify testing,
analysis, monitoring and other techniques that can be or
have been used on similar systems to detect failures. From
these controls we can learn how likely it is for a failure to
be identified or detected. Detection number ranks the ability
of planned tests and inspections to remove defects or detect
failure modes in time. A high detection number indicates
that the chances are high that the failure will escape
detection.

After these three basic steps, risk priority numbers
(RPN) are calculated. Actually, RPN do not play an
important part in the choice of action we made against
failure modes. They are more threshold values in the
evaluation of these actions. After ranking the severity,
occurrence and detestability the RPN can easily calculated
by multiplying these three numbers: RPN=S*O*D. After
this we can easy determine the areas of greatest concern.
The failure modes that have the highest RPN should be
given the highest priority for corrective action. After these
values are allocated, recommended actions with targets,
responsibility and dates of implementation are noted. These
actions should include specific inspection, testing and
quality procedures, redesign, adding more redundancy and
limiting environment stresses or operating.

The Figure 4-11 below shows our final FMEA table
with priority, risk analysis table and recovery plan. The
whole FMEA table will be attached in the Appendix part.

Copyright © 2010 by Keio SDM ALPS

Figure 4-11-1 Failure mode with high RPN



Figure 4-11-2 Risk analysis table

Figure 4-11-3 Recovery plan

5. DESIGN RECOMMENDATION

(Fuma-san Parts)

1. A showcase of your proposed innovation, final

prototype.

This prototype shows employee situation’s(fig.1). And,
fig.1a and fig.1b is closed up for a part of system. Fig.la is
Yokohama vision at disaster happen, broken load, and
employee upset who has some children in the house, house
burning. So, If JGC have stable building, employees cannot go
to head-office.

Figure 1: whole prototype vision

Figure 1(b): suburbs-side prototype vision

Following to AS IS TO BE, fig.1a introduce AS IS. Then,
fig.1a-b introduce TO BE.

B subject
Suggestion of BCP with the cost-effectiveness in the
JGC main office
M substance
Visualization and the comparison between Yokohama
city (figurela) and company house for anti-disaster
measures(figurelb) after the earthquake occurrence. It
visualize for “AS IS”,”TO BE”.
B detail
< Head office in Yokohama >
The main office of Yokohama is safe.
The employee tries the attendance.
A road collapses and cannot go to the main office.
The employee cannot go for work that leaves a child in
the house.
All the public transport stops.
< company house for anti-disaster >

9 Copyright © 2010 by Keio SDM ALPS



Build the company house in the suburbs Because it do
not receive an earthquake at the same time.
Work is possible at the disaster in a company house
A team member lives in the company house
A family live together, and a job works in peace
2. Diagrams of your systems, use-case, scenarios, etc.
M diagram

(= TAsnEy e pag )| 3 Mueay
CVCA . {| P85 Produces B Service
;_-— \'mm'aqarr:rh ] H) g un

En: o E
=
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'Fna'\-oet | 50,38 WL AT |
:"ﬂ?ﬂ" "SaTen I Yokeharma
/ s/ 11
“Mamfacharer 3 e Haper -E

" s
¥ ‘I_—E[Enmm' , "
Figure 2: CVCA

Understand it from figure 2, It is had dealings a particularly
big amount of money in the relations of the visitor and it is
Project-Manager and Engineer to support it.

Because when either PM or Engineer lacks by
disasters, it becomes difficult to go ahead with a job.
According to the above, it is the most important to ensure
the security of PM and Engineers as BCP in JGC.

As the way, we suggest the foundation of the company
house for anti-disaster measures.

Figure 3 of the next page is show about a company
house for anti-disaster measures.

Facilities of
Compact City

- i+ F
i b T | aneermet
"‘!l-'i 8 4 L
'I?:Inpr'ouw\
5 g
— — "
> il
LN T ik wigal Tumn
EM's / T
ST = Normal Qperation |
i by |a= amer Disaster
I R e .
s Englineers

Figure 3: system diagram about company house with anti-disaster

M system diagram about company house with anti-disaster

<what is company house for anti-disaster >

It is a system it lives in the company house for anti-
disaster measures with a family until a project period in
Japan ends 177 people that it is thought that it is necessary

10

to a minimum when I go ahead with PM, a project including
Engineer, and to continue working in a company house at
the time of the disaster for anti-disaster measures.

<Use Case>

Figure 3 is a diagram of system when I used a company
house for anti-disaster measures.

Blue lines show actions normally and A red line shows
a disaster occurrence action.

<Scenario >

* Usual time

The PM and Engineers live in the company house for
anti-disaster measures with a family and go to work to the
main office for one hour.

+ disaster

The PM and Engineer continue working in an office
part in the company house for anti-disaster measures
without going to the Yokohama main office.
3. Product Specification or Process Specification (design

layout, part geometry, materials, process steps, times,

resources, service process.)

4. Implementation Plan(Service delivery, partnerships,
part fabrication, assembly, training).
B How to achieve
+ boss’s agreement
+ stake holder’s agreement
* selection of land
+ approval of employee and employee’s familiy

5. Life-Cycle Plan (testing, service, recycling, etc).
M Life Cycle Plan
The purchase of the land

!

Construction
l

I replace a member every two years and manage it
l

Sell it ten years later

!

New construction

6. Detailed descriptions of the functions, structure and
operation of your system.

M detail of function

Copyright © 2010 by Keio SDM ALPS



To be available life with family.

To reach workspace without impact of transportation.

To be available enough level of engineer

To be available enough number for engineer

To be available enough space for work

To be available enough facilities for work

To be available work environment without worrying
about the family after disaster.

It can accommodate 177 people

M land

The range that the commuting from the main office by
hour (figure5)

- -

o

Figur 5: commuting to mat

6. COMPETITIVE ANALYSIS

Konno-san Parts
®  Performance of BCP plan
When we consider the cost—effectiveness, we should define
both of the performance and cost of the plan.
For this project we define the performance of this BCP is
the shortened recovery period and also minimized penalty
due to such shortened recovery period.
And we define the cost of BCP is to build and operate
company residence with emergency temporary office space.
After interview of JGC, we could know that JGC think
normal recovery period 120 days after earthquake.
We assume that if there is this BCP JGC can achieve
recovery period maximum 30days after earthquake.
So we assumed the 90days and ¥9.36Billion are evaluated
as performance of this BCP.

i
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Figure 6-1: Comparison of recovery period.
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Based on the above definition, we can calculate IRR as

follows;

<date>

Project period 10Years

Initial investment: 4,420million yen
Repair cost after Earthquake 200million yen
Rate of Liquidated damage(LD) 104million yen/day
Period of LD 90days
member 1 team 7men X 5 team X Sfamily = 175men

Facility cost 10million yen/ PM,Engineer
Rental fee for land 0.01million yen/m2/year
O&M Cost 0.0024million yen/m2/year

IRR Calculati ion Sheet

Ref| Item Basis and Unit Amount

1|Project Period Years

Disaster Occurence —rd years

Repair Cost

Initial Investment Million Yen 4.420)
mon Yen 200
Million Yen/day 104

Period of LD =15

2
3
4
5|Rate of Liguidated Damage(LD)
6
7
8

Number of Team live in Compact City

Number of PM and PE of team

9[Number of resident in Compact City 175
10|Facility Cost Million Yen/PM&PE 10
11]Rental Fee for land Million Yen/mz2/Year 001
12|Daily O&M Cost Million Yen/m2/Year 0.0024
13]IRR % 18.2%

(Uit Milon Yen)
Amourt_[Basis of Calolation 0o [ 2 5 4 5 [ & i [l o [ oy |
q I 0
om0 BT 204
550[See tem 10 B 50
a0l 1518 E¥m i q q [ q i q I |
T6500[See fiem 12 T ) ) ) I ) I
6000[See tom 11 BT T T 1 N N ) I )
ST ST T T T ) T ] ST N R
[
104[See fem 5 9,360 9360
Amount__|Priodlyears)
WA
070 il | A A N AN ] R R N A5

50
EVES D) 10y

[Vear SRl Y |

Figure 6-2: IRR calculation

We also did sensitivity analysis changing following
factor;

1. Earthquake occurrence: from 1% year to 10™ year.
2. Covered number of project team : 7 or 18

® Analysis

1. If earthquake happen faster, IRR is higher.

2. If covered number of project is smaller, IRR is
higher.

3. Even the covered number is 18 staffs, minimum IRR
is 3.8% which higher than yield of 10 years’
Japanese treasury bond.

4. Since JGC’s ROA of FY2009 is 6.3%, if large-scale
earthquake occurs within 3years, both scenario
higher than ROA.
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Sensitivity Analysis of IRR for Compact City
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F igure6-3: Sensitivity Analysis

7. ALPS ROADMAP AND REFLECTIONS

Taguchi-san part
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8. CONCLUSION AND FUTURE WORK

Conclusion

We reached following conclusions.

A) For cost-effective approach, the performance of the
plan and boundary of cost should be defined.

B) For the evaluation of cost-effectiveness of BCP for
earthquake, shortened the recovery period and the
consequent mitigated cost can be defined as
performance of it.

C) Based on the above definition, IRR method can be
used for quantitative analysis in order for company to
decide the investment.

D) Based on IRR analysis this BCP is cost—effective.
Future work
In order to increase the reality, all conditions of IRR
calculation should be reviewed by JGC.
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