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ABSTRACT 

In Japan, due to а significant reduction in number of Japanese flag oceangoing ves
sels and Japanese seafarers, а supply shortage of pilots is expected in the next several 
years to соте. In order to maintain а constant supply of experienced pilots, the Japa
nese government has introduced а new education and training system for prospective 
pilots at designated maritime education and training institutions. As of April 2007, 
Tokyo University of Marine Science and Technology (TUMSAT) started а new pilot 
training program as one of its master's programs in its graduate school. 

This article presents а summary of the newly-estaЫished education and training 
system for pilots in Japan and describes the curriculum for pilot training at TUMSAT 
which, as а new attempt, aims at training college graduates with limited sea experi
ence. 

I. INTRODUCТION 

Нigh quality pilot service for foreign oceangoing vessels that enter and depart from 
Japanese ports is indispensaЫe for the prevention of marine casualties and pollution. 
In order to ensure safe vessel traffic in the Japanese territorial waters and ports, some 
640 pilots are engaged in their service in 35 designated pilotage districts. 

The career opportunity to become а pilot has long been open only to ex-masters 
with experience onboard oceangoing merchant ships, since the pilot certificate qualifi
cation requires а career historyofhaving been onboard vessels of 3,000 G.T. or more for 
а period of 3 years or longer as а master. On the other hand, the Japanese flag vessels 
have recently experienced а drastic drop in number, which has led to an on-going de
crease of ex-masters who satisfythe above-mentioned requirement. As shown in Fig 1, 
the recent number of Japanese oceangoing seafarers is about 3,000 and this figure is 
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35% of the number ofseafarers 10 years ago. Another problem is their aging: 35% of
officers are aged 50 years or older, as is shown in Fig. 2. This being the case, a supply
shortage of pilots is expected to take place in the next several years.

In order to keep a constant supply of experienced pilots, the Japanese government
has introduced a new line of pilot certification system by training those who wish to
become first-grade pilots (open to those with experience as a master), second-grade
pilots (open to those with experience as a chief mate), and third-grade pilots (college
graduates who hold the certificate of class III deck officer), at one of the maritime edu-
cation and training institutions designated by the government.

As such an institution, Tokyo University of Marine Science and Technology (here-
after TUMSAT), as of April 2007, started a newpilot training program as one of its
master's programs under the Course of Maritime Technology and Logistics. The pro-
gramis composed of a number of classroom lectures dealing with such topics as safety
managementfor pilots, ship handling and Maritime English, as well as training sessions
using the ship maneuvering simulator and onboard pilotage training directed by active
pilots.
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Fig. 1 Drastic drop in the number of
Japanese seafarers
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Fig. 2 Age distribution of officers

2. Reform of Pilot Education, Training
and Certification System

In response to the possible shortage of pilots in the near future mentioned in the
previous section, the Japanese government decided to modify the pilot certification
system and put it into effect as of April, 2007, and concurrently to adopt a new pilot
education and training system. This section describes this newpilot certification system
and the newpilot education and training system.
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2.i. Pilot Certification System

The former pilot certificate qualification required a career history of having been
onboard vessels of 3,000 G.T. or more for a period of 3 years or longer as a master.
However,considering the situation that the number of Japanese seafarers onboard
oceangoing vessels is decreasing drastically (see Fig. 1) , the qualification requirements
for prospective pilots have been altered. Having experience as a master is not neces-
sarily a prerequisite in the new certification system, which opens the opportunity for
younger deck officers to become pilots, thus leading to a stable supply of pilots.

In accordance with the loosening of qualification requirements, three levels or
"grades" have been introduced to the pilot certificate. The "grading" is based on the ca-
reer history and qualifications (e.g., the holder of certificate of deck officer) of prospec-
tive pilots, and the size of vessels they can give service to also depends on the grades.

2.I.I. Grade-based Certification System

The grade for which each applicant is eligible depends on his/her career history.
1st grade requires experience as a master as before, 2nd grade requires experience as a
chief mate, and 3rd grade is open to college graduates who hold the certificate of class
III deck officer.

2.I.2. Grade-based Qualification Requirements and Range Of Service

The grade-based qualification requirements and the range of service that a pilot can
offer in terms of the vessel size for each grade are summarized in Table 1.

Table 1. Requirements of the pilots and their approved service range
^ ^ H 1s t  g r a d e  p ilo t 2 n d  g ra d e  p ilo t 3 r d  g ra d e  p ilo t

C  e rtific a te C la ss  III  d e c k  o ffic er  c e rtific a te  h o ld e r

S e a  s e rv ic e M a ste r C h ie f  m a te C a d e t  o r  o ffi c e r

e x p e n e n c e s 3 ,0 0 0  G .T .  o r  m o r e 3 ,0 0 0  G .T .  o r  m o re 1 ,0 0 0  G .T .  o r  m o r e
2  y e a rs  o r  m o r e 2  y e a rs  o r  m o re 1  y e a r  o r  m o re

R a n g e  o f  p ilo t

se rv ic e
N  o n e

n o t  e x c e e d  5 0 ,0 0 0  G .T . n o t  e x c e e d  2 0 ,0 0 0  G .T .

(D a n g e ro u s  c ar g o  s h ip  ; (d an g e ro u s  c a rg o  sh ip

n o t  ex c e e d  2 0 ,0 0 0  G .T .) h a n d lin g  n o t  a llo w e d )

Only masters are eligible for the 1st grade certificate. Sailing time required used to
be 3 years, but it has been shortened to 2 years under the newsystem in view of the
fact that masters nowenter and leave ports more frequently due to increased vessel
speed and shorter cargo work time in port. For the 2nd grade pilots, a career history of
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having been onboard vessels of 3,000 G.T. or morefor a period of 2 years or longer as
a chief mate is necessary.

The size and cargo of vessels that can be served by a pilot is also limited according
to the grade, since handling large ships or ships with dangerous cargo requires more
experience: 2nd grade pilots are eligible for pilotage of vessels 50,000 G.T. or less (as
for vessels with dangerous cargo, 20,000 G.T. or less); 3rd grade pilots are allowed to
work onboard vessels 20,000 G.T. or less, and are not eligible for pilotage of vessels
with dangerous cargo.

2.2. Introduction of the Pilot Education and Training Program

Following the loosening of qualification requirements, the level of knowledge and
skills of pilots may be degraded. In order to prevent such an outcome,the government
has established a new system of educating and training those who wish to become pilots
at one of the three designated maritime education and training institutions. Under this
system, there are two types of educational programs, one for newly-recruited pilots and
the other for those who seek for a higher-grade certificate.

As for expenses to educate and train newly-recruited students, pilotage revenue is
allocated, considering the significance of maintaining a sufficient number of pilots and
providing high-quality pilot service.

2.2.I. Structure of the Education and Training Program

The following education and training is provided in the program. As for the period
of education and training required for each grade and for each item, see Fig.3.

(1) Classroom lectures to obtain knowledge necessary for a pilot

1st grade D ilot 2nd grade p ilot 3rd grade p ilot
C lassro om lecture 3 .5 m onths 6 m onth s 9.5 m onths

SM S T rain ing 1.5 m onths 3.5 m onths 6 m onths
O nbo ard T raining 4 m o nths
(T rain ing ship) (1 m onth)

(D om estic m erchant ship) (1 m onth )
(O cean goin g m erchant ship) (2 m o nths)

T u g b oat train ing 蝣 蝣 蝣 蝣 I 0.5 m onths 0 .5 m onths
P ilotage train ing 4 m onths 8 m onth s 1 0 m onths

A A A

National examination

JL JL
A

Pilotage training 3 months I 5 months I 6 months

Fig.3 Duration of pilot education and training
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(2) Ship maneuvering simulator training (hereafter SMS training) to obtain practi-
cal skills

(3) Training with tug boats which is used as a supplementary means of maneuver-
ing

(4) Training onboard merchant ships to experience maneuvering various ships
(5) Practice of pilotage to obtain knowledge and skills necessary in actual pilot

service (Additional training is mandatory after passing the national examination, as
shownin the figure.)

2.2.2. Obtaining a Pilot Certificate

Those whohave completed the education and training program at one of the mari-
time education and training institutes designated by the government are eligible to take
the pilot examination administered by the government, and by passing the examina-
tion, a pilot certificate is issued. Pilot examination consists of a physical test, a written
examination, and an oral examination.

2nd grade and 3rd grade pilots are eligible to take an examination for a pilot certifi-
cate of a higher grade. Its prerequisite is experience of pilot work for a certain period
of time following a completion of the education and training course at a maritime edu-
cation and training institute. By passing the pilot examination, they are able to obtain
a pilot certificate of a higher grade. Requirements and the procedure to obtain a pilot
certificate of a higher grade are as shown in Fig. 4.

P r o m o tio n  to  1  st P r o m o tio n  to  2 n d

g r a d e  p ilo t a d e  p ilo t

C  e rt if ic  a te 2 n d  g r a d e  p ilo t 3 r d  g ra d e  p ilo t

P ilo ta g e  e x p e r ie n c e s  r e q u ire m e n t
2  y e a r s  o r  m o r e 2  y e a rs  o r  m o re

E d u c a tio n  a n d  tra in in g 3  m o n th s 6  m o n th s
(C la s s ro o m  le c tu re ) ( 1  m o n th ) (2  m o n th s )

CS M S  tr a in in g ) (0 .5  m o n th s) ( 1  m o n th ")

P ilo ta s e  tr a in in g 1 .5  m o n th s 3  m o n th s

ik
i

National examination

Fig.4 Promotionprocedure
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3. Pilot Education and Training Course at TUMSAT

3.1. Summary of the Program

Education and training of pilots at TUMSATis implemented in its graduate school
(Master's level), under the Course of Maritime Technology and Logistics. The pilot
education and training course is comprised of classroom lectures, SMS training, tug
boat training, training onboard various types of ships, and pilotage training, as shown
inFig.3.

The 3rd grade pilot course is two and a half years long. After 2 years of classroom
lectures, SMS training, onboard training, as well as pilotage training for 4 months, as
a fulltime graduate student, the students are allowed to take further pilotage training
of 6 months as a credited auditor, upon completion of which they are entitled to take
the pilot examination. In addition to the course requirements, students of the 3rd grade
pilot course must write a Master's thesis. After a successful submission and defense of
the thesis, they are awarded the Master's Degree (Engineering).

The 2nd grade pilot course, open to those with experience as a first mate, is a year
and a half long. It is obligatory for the students to spend their first 10 months taking
6 months of classroom lectures, SMS training, and tug boat training. This is followed
by pilotage training for 8 months, upon completion of which they are entitled to take
the pilot examination.

The 1st grade pilot course, open to those with experience as a master, is 9 months
long. After fulfilling requirements of classroom lectures and SMS training which last
for 5 months and 4 months of pilotage training, they become eligible for the pilot ex-
amination.

3.2. Curriculum of the 3rd Grade Pilot Course

Table 2 shows the curriculum of the 3rd Grade Pilot Course, designed to train and
educate newly-recruited college graduates.

Classroom lectures consist of 13 subjects (26 credits) that are relevant to naviga-
tion, ship maneuvering, maritime traffic laws. Special emphasis is placed on practical
Maritime English necessary for pilots onboard foreign vessels. In addition to providing
abroad knowledge essential to pilots, advanced theories and achievements of the past
research on ship navigation are introduced and taught.

SMS training comprised of six subjects (6 credits) is a core basis of the technical
education. Active pilots with abundant experience are invited as instructors and lead
the class, using a full-mission ship maneuvering simulator that has been newly installed
for the training. Training sessions include passage navigation under various conditions
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such as strong wind and restricted visibility; docking and undocking practice; BRM
(bridge resource management) training; and communication training in English.

Table 2. Curriculum for 3rd grade pilot
C la ssro o m  le c tu re s T ra in in g

S u bj e ct C re d it S  u bj  e c t C re d it

R o u te  p la n n in g 2 S M S  T ra in in g 6

N av ig a tio n  e n g in e er in g 2 O n b  o ar d  T ra in in g 5
M o b ile  c o m m u n ic a tio n  sy stem 2 (tr a in in g  sh ip ) ( 1)

A d v an c e d  n a v ig a tio n  in fo rm atio n 2 (D o m e stic  m er ch an t  s h ip ) ( U

N av ig a tio n  p e rfo rm a n c e 2 (O c e a n  g o in g  m e rc h a n t  sh ip ) (2 )

D e sig n  o n  sh ip h a n d lin g  sy ste m 2 (T u g  b o a t) ( 1)
S to c h a stic  a n a ly s is  o f  sh ip  m o tio n 2 P ilo ta g e  T ra in in g 9

In te rn atio n a l  sa fe ty  m a n ag em e n t  at  s ea 2

I  ̂ ^ ^ ^ ^ ^ ^ H

E n v iro n m en ta l  p re d ic tio n s 2
S afe ty  m a n a g em e n t  o f  p ilo ta g e 2

M a ritim e  tra ffi c  la w 2

H e alth  c a re  a n d  m a rin e 2
A d v a n c e d  m aritim e  E n g lish 2
R e se arc h  (m a ster's  th e sis) 8

Repetitive onboard training of passage navigation as well as docking and undock-
ing practice in Tokyo Bay is conducted using the university training ship, Shioji-maru.
Appropriate use of tugboats as a supplementary means of shiphandling at the time
of docking and undocking is taught through the tugboat training. Training onboard
merchant ships allows students with limited practical experience as a navigation officer
onboard merchant ships to experience navigational watch, passage navigation, as well
as docking and undocking in both domestic and international waters and ports under
various vessel traffic environments. This training enables them to attain a better un-
derstanding of the actual navigation circumstances. Both oceangoing merchant ships
and domestic merchant ships are used for this training.

Pilotage training is aimed at having the students learn the work procedure and
practices of a pilot, and therefore, the training takes place onboard an actual ship, un-
der the instruction and supervision of an active pilot in the pilotage district where the
students will be working in the future.

The milestones of education and training based on the curriculum is shown in Fig. 5.
The education and training of 3rdgrade pilots, which lasts for two and a half years, are

divided into five semesters. In Semester 1, SMS training is carried out along with classroom
lectures, and at the end of the semester, ship-maneuvering training using the university
training ship is given followed by training onboard domestic merchant ships. Classroom
lectures and SMS training are continually given in Semester 2, at die end of which training
onboard oceangoing merchant ships is given. Students start to work on aresearch topic of
their ownchoice for their master's thesis in Semester 3. At the beginning of this semester,
students also go through tug boat training, followed by 2 months of practice of pilotage.
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Items

Classroom lecture

SMS Training
Onboard Training

(Training ship)

(Domestic merchant ship)

(Ocean going merchant ship)

Tug boat training

Pilotage training
Research (master's thesis)

Duration
( months)

9,5

4

(1)

(1)

(2)
0.5

10

Semester 1 Semester 2 Semester 3 Semester 4 Semester 5

ftGraduation

Fig. 5 Education and training milestone for 3rd grade pilot

With this experience, they have practical SMS training while having classroom lectures at
the sametime. In Semester 4, after 2 months of pilotage training, further practical SMS
training is provided. In addition, it is required that each student finishes comes his/her
thesis and defends it at the end of the semester.

After having been awarded the Master's Degree Semester 5 comes. This semester
is entirely devoted to pilotage training, which lasts for 6 months.

4. Summary

Wehave given an overviewof a newly established pilot education system in Japan,
and have described the pilot education and training program at TUMSAT.

Peculiar to this new system is the attempt to educate and train, as 3rd grade pilots,
college graduates who do not have any experience as deck officers onboard merchant
ships. Since the majority of pilots are eventually expected to be 3rd and higher grade
pilots who have been trained under this new system, it would not be too much to say
that the safety of the Japanese territorial waters and harbors rests on the quality of the
pilot education and training at our institution.

Advanced theories and newresearch findings on navigation and maneuvering can
be taught through classroom lectures while technical mastery of maneuvering is at-
tained through the SMS training and the practical training onboard the university train-
ing ship and merchant vessels. In doing so, cooperation of our institution and active
pilots is essential. Making the best use of feedback and advice offered by experienced
pilots during both SMS and onboard training, wehope to provide our students with the
best education and training possible where theory and practice complement each other,
thus producing a number of intelligent pilots with a Master's Degree (Engineering).
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