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Abstract

Earthquake and tsunami has been and will be otieeofmajor threats to the logistics services andnlegs activities in
the port and shipping sub-sector. One of the exesniptludes the Great East Japan Earthquake in 2011 (GEJE2011)
which causes serious damages to port facilitiethén eastern Japan, resulting in huge economic dodse to long
continued supply chain disruptions. In this regahne, authors first review an impact of the GEJE2fil logistics and
industries in ports for identifying disruption rigskd its consequences due to natural disastereer@ilyrbeing developed
business continuity management (BCM) frameworksuitiog the international and national BCM standaads also
reviewed to discuss skills and expertise for priypereeting BCM requirements in the port sub-secBRased on the
discussion, the authors propose due proceduresuaalgisis techniques for managing business conyirafithe sub-
sector. Intensive discussions at the pilot progétet, in the ports of Japan and Chile were undertdly the authors who
have been engaged in a Japan-Chile internatiorsglareh collaboration project. Authors conclude thgtematic
analysis procedures for establishing business maityi management system in ports are vital for teémng continuity
of logistics infrastructure services and a var@tpusiness activities in ports.

Keywords. Business continuity management system, Port sulors@isaster management.

1. INTRODUCTION

Resiliency of logistics infrastructures such astpas one of key elements for the modern industrgt business,
therefore, is essential for the local, regional glatbal economy. Developing business continuitihpléBCPs) for major
port operations are strongly requested from poersugn this regard. The government of Japan iseotlyr keen on
tackling to this policy agenda particularly in tldtermath of the GEJE2011. Preparing BCPs for patsiot
straightforward, however, for people from the poommunity, which normally creates a multi-stakeleolthusiness
colony with different business interests and naglsirmanagement system. Following sophisticated miskagement
procedures required by the international stand&@22301, is also another challenge.

Among the past researches in terms of disaster greament at ports, Manosouri et al [1] discussedemisibn making
procedures of risk management at ports. Miyamotb/Amai [2] identified an importance of a gap betwdransportation
demand and cargo handling capacity at ports foesassg port continuity, and undertook a preliminargrk for
preparing BCP in the port of Nagoya. Abe [3] pragmba framework for considering port continuity lthea supply and



demand relationship of port logistics service. Beat al. [4] explained failure mode of port logistifunctions with a

view to BCP preparation. Omer et al. [5] evaluatesiliency of port logistics by considering pordashipping network.

In terms of negative impact of port shutdown to ttadional port system in the United State, a studglertaken by

Trepte and Rice [6] should be referred. Novatilef7d also evaluated influence of natural and homaade disasters on
port network system.

By referring the above literatures, this study d&ses and proposes a methodology for systematmadpharing a BCP
for port logistics in line with 1ISO standards, wiievas not necessary followed by the past port B@&Rudsions.
Particular emphasis is placed on the practice tedake business impact analysis (BIA) for imprgvaguality of the
business continuity strategy. In this regard, thuelys first reviews consequences and lessons Iéamt the past large
scale disasters. Significance of business continigiidentified in the local, national and globantext as well as an
initial response to the disasters. The proposed Bbhniques and some of output obtained from cagly sindertaken
by the authors are presented in this paper. Issusgendas for further discussion and researcilsoerovided.

2. RISKSOF PORT LOGISTICSAND ITSCONSEQUENCES
2.1. Impact of the Great East Japan Earthquaketo Ports

In the GEJE2011, various types of port damagesidtieg failures of breakwaters and quay walls, I[fgaton at the
guay apron, burial on access channel and turnisin ltaue to the tsunami debris including vehicled eontainers, were
observed in pacific coastal ports of the east Japan

One of the bottleneck works for emergency port b@hation in the aftermath of the GEJE2011 wasropg-up of
port waters blocked by tsunami debris. It was ueetgd time consuming works for Japanese port cortyntmremove
floating debris, and to sound sea bottom obstaiessedimentation for securing water depth to enbaccommodate
ships. There were, for example in the Sendai aftfaecport of Sendai-Shiogama, 531 irregular poiese detected for
further investigations and dredging works as shbwmed dots in Fig.1. Commencement of the works aweaited until
the withdrawal of tsunami alert which continuedHgilirs after the earthquake occurrence. The wornlikl tart only on
March 14, 2011, almost two days later.
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Fig.1. Clearance works of the sea bottom debrisin the port of Sendai-Shiogama

Right after withdrawal of the tsunami alert in th&st Japan coastal area, water cleaning-up opesatiere actively
undertaken by Ministry of Land Infrastructure, Tsport and Tourism (MLIT), and the concerned pothatrities. As
the results of their efforts, some quays becam@aearily available for emergency ship calls in thejor ports until the



end of March, 2011, while full commercial ship salfere prolonged, mainly because of the conceshigf navigation
troubles due to the remaining debris on the botibthe port water. Announcement of free ship navigaat the port of
Sendai-Shiogama, for example, was in May 21, 20iHen salvage works of the sea bottom debris wevallyi
completed.

It took, however, more time to resume the full scirminal operations in the ports. For examplenghths was
needed in Takasago-container terminal in Sendaiggima Port to re-open the berth No.1, and a half was necessary
before the container cranes became operationgthelmeanwhile, the terminal could not properly ocegpto the cargo
handling demand of the industries and busineskesefore, the majority of Tohoku cargos were transga through
Tokyo Bay area ports or ports on the Sea of Japssylting in much more transportation costs inairby the
consignees/consigners. It also disrupted the sugipiyn of various local manufacturers and enlarfieddamages to
Japanese economy.

Based on the above experience, MLIT launched ire, JA012 a new policy development for improving leguiakes
and tsunami countermeasures for port faciligswhich includes:

» Preparing and implementing port-BCP under the mutn@peration of port community for enabling effeetand
prompt restoration of cargo transportation servindghe port under the limited human/material reselavailability.
» Mutual back-up frameworks of port functions to leveloped and included in the port-BCPs.

2.2. Impact to the Local and National Productions

The fine materials and highly purified chemical gwots supplied by the basic material industriethim east Japan
area are essential for operations of the processidgassembly industries in the global contexthsosupply shortages
of these materials caused by the GEJE2011 setdffim reaction of production network disruptio@se of the most
essential products identified was micro-procesdorsywhich providing silicon wafers is vital. Ultthin copper foil is
also a critical basic material because it is neadgaroduce flexible microprocessor substrates, Bottbku companies
have a 20% global share of these products. Theelimoperations of these suppliers due to the GEUE20ffered
microprocessor production in Tohoku, which consetjyeaffected operation of automobile, industriahchinery, and
home electronics assembly lines across in thematio

2.3. Further Propagation of the Negative | mpact

One of the most important manufacturing clusterthaeast Japan area is a production of parts, aoemps, and ICs
for the automobile, electronics, and optical indest Some of the supply chain was, however, distupy the
GEJE2011, resulting in paralyzing the entire mactwfiéng cluster in the area. This production shutdevas not limited
to the area, but spread out across the countryesad to overseas manufacturers throughout the Iggalpply chain
network. Fig. 2 illustrates Toyota’s operationsossrthe world in the three month times after thdE11.

Domestic assembly lines of Toyota factories wenat stown immediately after the disaster to confilme safety of
employees and their families, and to allow investimn of damages to the production lines and suphpbins. By 38
days after the GEJE, domestic assembly lines hemveeed to about 50% of normal operation capaeityich had
reached to 70% levels in the June.

Overseas factories were not directly affected by GEJE, but gradually suffered from poor supplypafts and
components from Japan. This was observed as a ticafi@é of the production level of complete carswh to around
40% of normal levels in the 40-45 days after thel&H.argest negative impacts were reported frontiNamerican
Toyota factories of 20% operation levels followegdthe 30-50% levels in China.

Fig. 3 displays time-series productions, in Jagdrgomplete passenger cars, microprocessors, aodative parts
such as engine parts, drivetrains, transmissiomstra parts, suspension and brake parts, car aggigoment, car
navigation systems, and cooling devices for carcairditioners. These data are shown as indicesgatioduction
values of October 2010 as 100. Microprocessor salewrds are also indicated in the figure as “Micozessor (S)”.
Note that the microprocessor supply decreased ly2i+-30% in April 2011, while automobile productidropped by
about 80% in the same month.



Factored  MON March April May June
Sday | 11th 17th 21th  28th 15th 25th 10th
18th
Repair parts Production resume(B/17) Oper. 0% level
Parts for Production resumei3/21) (4/1
overseas
Tsutsum All Partially resumel (3/28)
Domestic omer | [~ production :
Compi[Toyota lines stopped Operation at 70%
et .
v operation  (Partialy resumed level
Central
Car
Nth. America Production
(UsA) . adjusted " )
Canada Normal operation (4159  20% operation
ana .
intained 2 Operation at 70%
maintained P
Over seag— Production adjusted | |
China 5 evel
(4/21:: 30~50% operation
Others Production iine cit
(Late Apr.- early May
Note 1) Production limited to Prius and Lexus. Source Estimation by authors based upon information dissroby Toyota.

2) No overtime, no holiday work basis

3) Limitted assembly line operations in UK, France &ntky; engine factories in UK and Poland closed.détail are announced.

Fig. 2. Post-disaster operationsat Toyota Factories

Index numbers
(2010 = 100

x

0]

k]

£

c

RS

=

o

=]

°©

o

=

o

2

=

7]

Q

IS

[

@)

20 ; f
Oct|Nov‘ De: Jar{ FeL M$r A&r M*y Jtln JLI ALg E{ep bct *lov ec ‘Jan |M‘Apr‘May‘ Jun‘ Jul‘ Au& Se}a O&t NJV Dec
2010 2011 2012
Month/Year
- - = Engine parts - = = Drive, transmission - - - Suspension and brake parts
and control parts
—o— Car audio —— Car navigation systems Cooling equipment
for car air conditioners
—O== Microprocessor (S) —i— Passenger cars (660 - 2000cc) =@ Microprocessor (P)
Note: Engine parts, drive, transmission, and comanls, and suspension Data: Machinery statistics, Ministry of
and brake parts: Japanese yen basis. Othersuargity basis. Economy, Trade and Industry

Fig. 3. Production of microprocessors, automotive parts, and passenger cars

The authors consider the data may indicate thastipely disruption of microprocessor in the arediypauffered a
variety of automotive parts and component produstioand caused much larger negative impact on altiden
assembly line operations. It is also noted domesiiroprocessor production stays lower after thellBecause of
replacement by the overseas microprocessors diteglyaimported soon after the GEJE occurrence.



3. BUSINESSCONTINUITY FRAMEWORKSFOR PORTS
3.1. Standards and Guidelines of BCP

Based on a lesson learnt from September 11 Attathe United State, American National Standardtlrstinitiated
discussions on the standardization of nationalritgcat the International Organization for Standzation (ISO), which
finally issued in 2012 “ISO22301: Social securitiusiness continuity management systems - Requireshélhe new
international standard provides a broad-based framie of the BCM to cope with a wide range of citicand
emergency situations including large scale disssteased on the experiences of 2004 Indian Ocedhgeake and
tsunami and 2005 Hurricane Catrina storm surge

In Japan, Cabinet office published a Business @Gaityi Guidelines (1st edition) in 2005, which wasemded in 2009
by considering 2009 flu pandemic, and also in 20h3ed on occurrence of the GEJE2011. In terms sinbss
continuity at ports, MLIT issued in 2015°Guidelines for Preparing Business Continuity Plahdorts (Port BCP
Guidelines)”.[9]

1ISO22301 requests, for selecting and determirtigghiusiness continuity strategy, to set priorititeteframes for
resuming business activities at a specified mininaaceptable level, taking into consideration oftihee within which
the impact of not resuming provision of productsl aervices would become unacceptable. This evalugtiocess is
defined as a BIA exercise. BIA provides informat@mout a maximum tolerable time period of the ¢lesgainst the
disruption, based on which BCP decides requiregmgsion timing of the business operatiofi§]

3.2. Outline of the Port-BCP

BCP is a plan of actions, to be prepared in advaiocehe purpose of securing continuous existefdbe entity of
making the plan, and not only to prepare the ihifggponse such as secure of the employee or prenesf secondary
disaster, but also to enable the entity to contimueestore, within the acceptable period, the nmogbrtant activity of
the subject. [11]

In 1995, the function of Kobe Port was completelgpended by the earthquake occurred at just betteaort. The
restoration of the Kobe Port took a long time, dgnivhich, although other ports such as Osaka Poviged alternative
port cargo handling services, most of the transebigainer cargos of Kobe Port had shifted to Bu&am. These shifted
cargos did not come back to Kobe Port even aftectimplete restoration of the port.

Considering the experience referred above, thegserpf preparing port-BCPs may be summarize anemoang of
users to the port by restoring port function to thegeted service level within the certain peritm.this view, i)
toughening port structures such as seismic reirgjit ii) accelerating rehabilitation works of thmrt facilities by
preparation in advance of procurement processrsliiag for damage investigation, design and cwarks, and iii)
ensuring substitute logistics services in altexgagiorts, are due considerations for preparing-poi®s.

Fig. 4 shows the relationship between demand amndling capacity of port cargos in port-BCPs. Riglfter the
outbreak of the disaster, handling capacity inaray not be enough, however, toughening worksoaradicelerating
rehabilitating process will help the port to maintaome of port services if necessary proactiveastwere taken under
the port-BCP. If the cargo handling capacity if stsufficient to stop the gap between demand sungbply, alternative
port service provider is to be sought for maintagncontinuity of the logistics.

The process to prepare port-BCP is as shown inTFigs the demand side approach, BIA is utilizedléermine
maximum tolerable period of downtime (MTPD) andawery time objective / recovery level objective RLO). As
the supply side approach, risk assessment (RAInigayed to evaluate predicted recovery time / mtedi recovery
level (PRT/PRL). RTO/RLO and PRT/PRL shall be coredaand when RTO is shorter than the PRT with RiRleting
the requirement of RLO, risk treatment measureshasvn in the above lines of i) — iii) is requirethd when RTO is
longer than PRT, preparatory analysis for the B&@R are deemed to be completed.

The mission of RA in the context of port-BCP is, sagh, to evaluate damages of resources for maingaport
operations, and resiliencies of those resourc&RasPRL.

Resources to be considered in the port-BCP inchagiety of facilities, equipment, human resourgastesm and so on.
Typical resources needed for port operations irelpgay walls and piers, access channel, breakwatarses and other
cargo handling equipment, and port access roagl. [12
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Fig. 4. Schematic view of supply and demand gap of the port logistics services
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Fig. 5. Proceduresfor preparing port-BCPs

4. SYSTEMS APPROACH AND ANALYSISMETHODOLOGY FOR PREPARING BCP

The governments, universities and research institsiin Japan and Chile recently undertook a joésearch project
for developing an earthquake and tsunami resientety under the Japan International Cooperatigengy (JICA) and
Japan Science and Technology Agency (JST) sponsotethational research collaboration, namely SAPSEChile
project, which includes research program to esthbtiethodological framework for preparing BCMS fiort sub-sector.

Based on the output from SATREPS Chile projecs dhiapter introduces some particular techniquesodiysing on
BIA, to be considered when port community tacktethie BCP preparation. These techniques may behyséadlowing
a systematic procedure to diminish excessive depwyd on personal capacity and judgment, and toewehi
transparency and traceability for later review apdate.

4.1. Business Flow Analysisfor the Port Core Business

Screening major port businesses for selecting oreefew core businesses is a starting point of BDAce selected,
the business flow structures are to be analyzewiéntifying necessary operational resources opthre logistics service
provision. Securing business resources under disastected situation are one of most essentiakidenations for
properly securing port business continuity.



In view of the above, it is helpful for port comnitynof building the BCMS to employ a business flawalysis based
on the IDEFO method. The business flow analysia technique of developing diagrams to breakdowuncsire and
operational procedures of the core businesses.

IDEFO method is a tool for identifying the detdifustures of business operations and resourcesliaailiin. The
IDEFO method is a function modeling methodologygimlly designed for identifying decisions, actipagd activities
included in an organizational function or socidiimation system. Komatsu et al (2013) introducgb “cards” for
developing business flow diagram of water treatnmpautit in Osaka, Japan. [13] An examples of busirfiesv diagram
and a template of job card modified by the autfiorgort BCP preparation are illustrated in Figar@l Fig. 7.

Entrance
permission Anchon
report perm|55|
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Fig. 6. An example of business flow diagram of port terminal operation

Regulation.

Request,

manual. decision.
conditions
Control

goods State. goods.

mformation.

mformation.

Action: condition. ete.

Input Output

. Services. goods.
Mechanism B e
workforees, equipment.
facilities. networks.
information ete.

Fig. 7. Modified job card for port BCP preparation

As illustrated, a business flow diagram is defimesda kind of event chain system, where mobilizolyg gards helps
identify: i) necessary operational steps, andeiguired resources for respective step, for progerplementing the port
core business. In this analysis, there are twotinfube considered in each job card: ie. “mecimahfsom below and
“control” from the top, as shown Fig. 7. The medkamincludes resources directly used for procestingtep, and the



control represents necessary information or detisiaking for processing it such as permission,fication, policy,
guidelines, program, and any other regulationscamdlitions of concern.

As a result of the above mentioned business floalyais, a complete description of the core busirmerations
including business operation structure and staps,tlae directly needed resources and controls lataned. Based on
these information, a complete set of resourcesateénr the core business operations are to beifigehby following
instructions given on a series of worksheets, wigailamed “a worksheet system” in this paper.

4.2. Worksheet System

Intensive discussions are needed for selecting qaret businesses and identifying needed resouccethdém. Both
processes are most important part of BIA implent@nabecause disasters in the context of busiopsgations, always
mean the loss or lack of resources such as fasilitequipment, materials, information, and humad famancial
resources. The BIA also assists in finding bottidsefor securing resources to continue core busiopsrations. Data
processing procedures for extracting resources filoenbusiness flow diagram, removing duplicationcoflected
resources, classifying resources into the typiesburce categories and clarifying their mutual ddpacy relationships
are due course of BIA to find bottleneck or criticasources in an effective manner. Many BIA impdstation
procedures including a variety of templates andkaloeets has been proposed accordingly. [14] Amoaignt Casellet.
al [15] has proposed a worksheet system for BIA imm@etation for preparing port-BCP. The authors atarsthe
system could provide port communities with an dffectool to select port core business, to undertdde resource
analysis and evaluation, and to address the maxitalarance of the port clients also included inBh& exercise. [5]

Among the worksheets included in the system, Fign& Fig.9 schematically demonstrate worksheetatioeis for
extracting and classifying resources needed frabtisiness flow diagram, which provides informatdsout what kind
of resources are needed for implementing each aitdhe port's core business. The “mechanisms” atdig direct
resources needed, and from the “controls” inforamtiesources required for providing such contaoésto be found.

Fig. 8. A worksheet for identifying resour ces from business flow diagram

Resources for control and operations

Opera Outside Human Facilities Buildings
-tions . ITC systems
supply resource | /equipment /offices

AlEntry in  |Electric/fuel/ |CIQ officers/ |Access Port MIS, CIQ offices,
lport water supplies |offices, Pilot, |channel, Tug SeaNACCS,... |Harbor building,
AlMooring (Water supply |Harbor master |Anchoring Telecommunicati
2 officer area on service
A|Docking |Electric/fuel/ |Line men Quay wall,  'l'erminal ‘T'erminal
3le ——— ———— —Tuming _ operation system joperation station

Fig. 9. A worksheet for classifying resourcesinto a commonly used categories



As shown in Fig. 8 and 9, worksheet system asBispgocessing resources on “step by step” basigifrovering
critical or bottleneck resources for maintainingl auickly recovering port core business operations.

Table 1 shows, as one typical example, a compkdtefsthe resources needed for container termipataiions for
which the authors undertook BIA exercise in thet pbOsaka, Japan.

Table 1. List of identified operational resources of a container terminal

Outside Human Facilities ITC Buildings
supply resource fequipment systems Joffices
Elecric/fuel/ CIQ officers, Por | Access chnnel, See-NACCS, Harbor building,
water supplies, | authority staff, Anchorage, Turning Port MIS Port authority
Telecommuni- | Harbor master basin, Quay wall, (Management office,
cation service | officer, Pilot, Line | Tug boat, Apron, Information Harbor master office,
men, Stevedore's| Service vessel, system), Harbor traffic contro
staff, Quay crane, RTG, | Port radio, office,
Dock workers, Trailer/Chassis, Terminal Shipping agent offic
Crane operator, | Container slot, operation Terminal operation
Yard planner, Reefer consent, system, station,
track driver, Gate, Access road,| Port security Stevedore's site
RTG operator, CIQ inspection system office,
Gate clerk equipment Marine house
(5 items) (18 items) (24 items) (5 items) (9 items)

5. ISSUESAND FURTHER DISCUSSIONS

During discussions about BCP preparation methodegogyith port community in Japan and Chile, mangsiions
were raised from the community members in termsisffication and feasibility to implement detailadalysis for port-
BCP preparation. Among them, most fundamental fquestemed to be a governance capacity of the caoitiesi to
undertake BCP preparation and implementation aspor

It is implicitly assumed by 1SO22301 that a singl@nagement entity undertakes BCM, which involvepants,
however, a number of port related public officed &nsiness entities including stevedoring compaai®sport service
providers. As such there may be institutional goestof who is going to work as a BCM host orgatiimg how to
create and maintain cooperative relationship anmtbagcommunity, and what is a possible mechanisprdaperly make
a consensus for developing and operating BCMS réi$.po

Main players at port logistics operations may idelyport authority, stevedoring companies, maritpitets and CIQ
authorities, therefore strong commitment of thesgtigs are essential to successfully operate BCWe&ing into
account this fact, the Port BCP Guidelines reqteset up in the respective port “Port-BCP consivkameeting” for
shearing information in order to have common bussreontinuity target and risk awareness. Port aityhdocal offices
from the government, and national designated pariagement companies are expected to participateiRort-BCP
consultative meeting as core members.

In the modern economy, various manufacturing a@wideeply depend on supply chain systems whichpdse a
wide range of business entities, so manufactunersalavays at risks of supply chain disruptions tuencontrollable
natural and human-made hazards. Supply chain disrupsks must thus be addressed with the pagtimp of local,
national, and global business societies. Amongntitable recent challenges from this viewpoint idelsi a concept of
district continuity plan (DCP), which identifies roonon targets of the area, and shears risk infoomaand business
continuity policies among the member entities inmie of the area-wise disaster management. It isoaasy for the
entities respectively to cope with, in particularge scale disasters, therefore, these commuretylbrers are strongly
requested to take necessary actions in a collabenatanner for achieving a common goal [16].

The similar concept may be an area-BCP, which mewly included international cooperation policy d®pment
undertaken by JICA. Under the area-BCP conceptufaaturers and service providers are requestedki ¢oncerted
actions for securing common business infrastrucfuretions such as transportation, communicati@am] utilities
supplies [17].



Difficulty of properly operating BCP worksheet syst is also among issues raised by mainly risk mamagt
practitioners. As discussed in the above sectiody, Bnplementation based on the worksheet systenmicis in
transparency, which facilitates the information réfga among the port administration and businesstiest and
encourages participation in the BCM activities urdthg preparing BCP of the port.

On the other hand, the step-by-step working proe=dand multi-layered structure of the workshegstesn causes
an excessive working load of the staff being endageBIA exercises, therefore, sometimes resulth@insufficient or
uncompleted analysis. Developing a BIA workshesteay for port BCP, the authors noted that the rafigam system
included 14 worksheets, therefore, only transcgldata from the sheet to sheet may impose burdeksvam the BIA
staff. Table 1 showed a list of identified operabresources of a container terminal of the pb@saka. The resources
were obtained from the workflow analysis and addpdo 61. Authors consider it substantially impbksito process
humanly these bulky and duplicative data. As sumtnpducing computer aided data processing systampifeparing
worksheets were considered vital for properly aithgpivorksheet system to BIA.

6. CONCLUSIONS

This study discussed on procedures and methodsldgie preparing BCP by focusing on BIA implemerdati
techniques. Lessons learnt from the past largee stishsters such as the GEJE2011 were reviewedsaunes and
agenda for further discussions were also highligihte

The authors noted that an employment of systerapficoaches including BIA for preparing BCP is vital efficient
and effective implementation of BCM at ports, fohigh the proposed traceable consecutive analysis ®uch as
business flow diagrams and worksheet systems averfud to properly undertake BCP preparation.

In this regard, it is concluded that further syst@avelopment be needed for improving performancthese BCP
analysis as more humanly and user friendly workiragedures.

Issues in terms of the port community governanc@fomptly coping with any emergency situation aeduring port
logistics continuity were identified as fundamensgendas in association with building BCMS at po@s-going
initiatives for area-wise continuity discussionstémms of securing energy resource supply andstrfrature services
such as DCP and area-BCP may offer a new direttifurther discussing on the matter.

The authors consider the above discussions may faeway of sophisticating methodologies for po@H
preparation, and will undertake research activiiiegshe area for contributing to further resiliegibbal maritime
transportation network.
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