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Abstract. Under the epidemic, the shipping market gradually returned to normal
after a round of rapid expansion. The seafarer education/training market is boom-
ing with the rapid expansion of the shipping market. The seafarer education and
training market fluctuates with the fluctuation of the shipping market. Nowadays,
it is necessary to study how China’s seafarer market develops and how it develops
rationally.

This paper revealed the present situation of supply and demand of the sea-
farer market under the epidemic situation with a descriptive analysis of big data
from marine authorities. The research finds that there is a structural shortage in
the seafarer market, and a risk of actual shortage exists. Based on the analysis
of the national vocational education 1 + x system policy, the research puts for-
ward that the seafarer education and training organizations should combine the
training of various sailor grades’ competency certificates and the market demand
to systematically formulate the personnel training target system. This study pro-
vides a scientific reference for formulating the education and training objectives
of Chinese sailors. It is beneficial to promote the seafarer market to maintain a
sustainable and reasonable structure and healthy development.

Keywords: 1 + x system - major in navigation technology - academic
certificate - professional certificate

1 Preface

On January 24, 2019, The State Council issued the Implementation Plan of the National
Vocational Education Reform, which points out that vocational education and general
education is two different types of education with equal importance. Starting from 2019,
the pilot work of “educational certificate 4 certificates of several vocational skill lev-
els” system (hereinafter referred to as 1 + x certificate system) shall be launched in
vocational colleges and application-oriented undergraduate universities. In 2019, the
Ministry of Education jointly issued the 1 + x plan with the National Development and
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Reform Commission, the Ministry of Finance and the State Administration for Market
Regulation [1]. China’s nautical vocational education can be traced back to 1815, but the
long history of nautical education has not made the road of later education brilliant. At
present, China’s nautical personnel in the global nautical market in the quality ranking
and word of mouth (reputation), apparently behind those from India, the Philippine and
other countries with a lower level of economic development. This has to let us re-examine
the current situation of our nautical education. The students in navigation major shall
be cultivated according to the requirements of STCW Convention at school, accept-
ing professional skill training at the same time. Then they have to pass the certificate
examinations and professional skill assessment before they could obtain the competency
certificate and several skill certificates necessary for the post on board.

This paper uses descriptive analysis with the Big Data on the Supply and Demand
of Chinese Seafarers jointly released by Shanghai Maritime University, Shanghai Mar-
itime Safety Administration (MSA) and Shanghai Shipping Exchange (SSE) 2021 [2].
It indicated that by the end of 2020, China had 1,716,866 registered sailors, #p with 3.5
percent elevation year on year, among whom 258,896 were women. The sum of seagoing
crew was 808,183, up by 3.0% year on year; the number of inland waterway vessels was
908,683, up 3.9 percent year on year. In 2020, there were 377,638 seamen with seaborne
service qualifications, accounting for 46.7% of the total seaborne crew. In 2020, due to
the COVID-19 epidemic, the data of crew development fluctuated compared with the
past. China’s seafarers are in short supply. Due to the impact of COVID-19 and other
factors, CSSDI reveals the overall supply and demand of Chinese seafarers in 2020 has
changed significantly from that in 2019, with a decrease of 9.63% and an overall shortage
of 4.2% [3]. The relationship between the supply and demand of seafarers is changing
from structural differentiation to absolutely shortage: although the supply and demand
of seafarers in different navigation areas and different positions are still differentiated,
if not regulated, there may be a systematic shortage of seafarers. Please refer to Fig. 1
and 2.
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Fig. 1. Comparison of the supply and demand of seafarers worldwide 2020 and 2019
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Fig. 2. Schematic diagram of the seafarers’ registration and actual ship status in 2015-2020

The relationship between supply and demand of seafarers in international navigation
area has changed obviously. In 2020, the supply and demand of seafarers in interna-
tional navigation areas showed drastic changes compared with the previous year, with a
decrease of 19.12%. For the first time in recent years, the number of Chinese seafarers
sent abroad dropped by 21.3%. The annual number and proportion of active seafarers
with service qualifications in the international navigation area accelerated to decline,
from 264,242 to 190,422 by 32.11%. [4]. The third officer, third engineer, sailor, oil-
er and other positions are in short supply, and the structure of the supply and demand
relationship are unreasonable. Please refer to Fig. 3.
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The Big data analysis on the enrollment plans and actual enrollment data of naviga-
tion majors at all levels in China in the past five years found that the enrollment plans
and actual enrollment numbers of undergraduate students remained stable in the past
five years. College enrollment plan and the actual number of students increased year by
year; Technical secondary school enrollment plan and the actual number of enrollment
is less [5]. See Table 1. Undergraduate enrollment register rate is higher, junior college
enrollment register rate is obviously low, vocational school enrollment register rate is
very low. The enrollment plan registration rate is not high, indicating that there are some
difficulties in the enrollment statistics of relevant majors, as shown in Table 1 and 2 and
Fig. 4.

According to the requirements of the current examination and certification rules of
the National Maritime Administration, graduates must pass the qualification examination
before they can go on board for probation. Without exception, all these graduates choose
to take the certificate of operation-class sailor to get employment, so the number of
graduates who actually works on the ship is lower than that of those who take the
examination [8] (see Table 3). Thus, the shortage of supply and demand of the crew is
further aggravated, and the structural irrationality of supply and demand of the crew is
aggravated.

With the outbreak of COVID-19, the international demand and supply of seafarers
changed dramatically, and varied greatly in different navigation areas and positions. If
not regulated, there would be a systemic shortage of seafarers, which should be paid
enough attention to by policy makers, shipping and academic circles. Therefore, it is
urgent to actively implement the national vocational education policy and construct a
reasonable and feasible 1 + x system for navigation major [10].

Vocational education and general education are two different types of education with
equal importance, according to a circular issued by The State Council in 2019 on the
Implementation Plan of the National Vocational Education Reform. With vocational
education in China entering the new development stage, national industrial upgrading
and economic structure adjustment constantly accelerates, all walks of life have more
and more urgent demand for personnel with technical skills, so the important position
and role of vocational education become more and more prominent. Since 2019, the
pilot work of the “educational certificate + certificates of several vocational skill levels”
system (hereinafter referred to as the 1 + x certificate system pilot) has been launched in
vocational colleges and application-oriented undergraduate universities [6]. In the 1 4 x
certificate system, “1” refers to the certificate of academic qualification, which refers to
the diploma obtained by the learner after completing the learning task of the education
stage in the school or other education institution that implements academic qualification
education in the school system. While “X” refers to a number of vocational skill level
certificates [7].

In the implementation of “1 + x certificate system”, it is undoubtedly necessary to
understand the relationship between educational certificate “1” and vocational skill level
certificate “X". The purpose of implementing the 1 + x certificate system is to encour-
age students to receive vocational education to obtain certificates of various vocational
skills, but this is by no means to reduce the requirements for academic certificates [9].
Academic certificate is the basic condition for students to graduate, and it is also the basis
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Table 2. Enrollment rate of navigation majors from 2016 to 2020

Enrollment level Major Enrollment rate of navigation maiors
2016 2017 2018 2019 2020
under graduate navigation 93.69 94.09 98.01 97.83 97.98
engine 97.53 97.27 98.34 97.16 97.87
electronic 97.89 97.21 97.48 96.11 96.72
Sub ttl 95.81 95.86 98.09 97.33 97.76
junior college navigation 75.35 73.77 79.13 81.33 83.00
engine 56.79 132.16 60.95 60.70 135.70
electronic 70.33 57.60 63.61 68.04 76.25
Sub ttl 67.55 64.13 702.93 72.01 76.28
technical school navigation 41.90 40.29 43.48 53.98 62.11
engine 25.17 16.97 23.06 33.93 36.94
Sub ttl 3.75 0.00 16.25 15.00 25.00
Total 32.79 28.36 32.92 43.68 49.38

for students to enter higher level study. Vocational education is firstly academic educa-
tion, and secondly it has the characteristics of vocational training. Academic education
is a systematic, scientific and standardized form of education. For personnel training,
academic education and vocational skills training complement each other.

Nautical education in China has always been using the “education + training + cer-
tificate” method, some training institutions even directly adopt the “training + certificate”
method, the final result is the need for students to obtain the appropriate competence
certificate of the crew member, then work on the ship. Therefore, there are two extreme
phenomena in navigation education. One is to emphasize the passing rate of training
and the certificate examination, and the other is to emphasize that students have enough
theoretical knowledge to further their studies without compulsory certificate examina-
tion. Then, as an undergraduate navigation technology major in vocational education,
how should we understand the connotation of “1”” and “X” and the logical relationship
between them under the “1 + x” system?

This PAPER TRIES to clarify this problem according to the national teaching stan-
dards for general undergraduate majors, the national teaching standards for higher voca-
tional education majors, the national vocational code, the industry standards and the
orientation of vocational undergraduate education, so as to provide a reference for the
development of vocational undergraduate nautical technology majors in China.
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Table 4. Connotation of “1 4+ X" in Marine technology major

1 Career oriented X X Corresponding
Skills grade position (group)
Bachelor Water Basic elementary non-navigation
Degree in Transport training duty support
Navigation Service 04-02-03 | certificate class
Technology Command and AB’s middle navigation duty
Pilot (2-04-02) certificate rank support class
Command and 3/0 or radio officer | senior navigation duty
Pilot (2-04-02) -operation class
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Fig. 4. Enrollment rate of navigation majors at all levels in China from 2016 to 2020

2 What is the “1” of Nautical Technology Major

The “1” of Marine technology major is the certificate of academic qualification. What
standards do the CERTIFICATE OF diploma OF THIS MAJOR undergraduate course
needs to satisfy? Navigation technology belongs to the major category of transportation.
The National GENERAL UNDERGRADUATE MAJOR CLASS TEACHING QUAL-
ITY STANDARD TRANSPORTATION MAJOR REQUIREMENTS are: THE total
professional credits are generally required to be 140 ~ 180 CREDITS, among which the
practise credits are not less than 25% of the total credits. The professional curriculum
system is set up in three categories: general education, subject foundation and specialty.
General education courses in the humanities and social sciences should account for at
least 15%, mathematics and natural sciences courses for at least 15%, and basic and
professional courses other than mathematics and natural sciences courses for at least
40% of the total credit, respectively.
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The core knowledge areas of Maritime technology major mainly include the ship
navigation and positioning, the ship structure and equipment, Marine communication,
ship maneuvering and collision avoidance, ship navigation and information systems,
shipping freight, Marine meteorology and oceanography, ship management, and mar-
itime English, etc. Various universities can make appropriate adjustments according to
the specific situation of running [11]. The specific name, teaching content, teaching
requirements, corresponding class hours, credit and other arrangements of the course
are determined by each university independently. The university also sets some relevant
elective courses reflecting the characteristics of the university, region or industry [12].
If a student takes the relevant courses above and passes the grades, it means that he has
completed the required tasks of the major, and he can get the graduation certificate of
the major, which is called “academic certificate”.

3 What Are the “X” of Maritime Technology Major

“X” in mathematics usually refers to a variable. But in the context of vocational educa-
tion, it takes on a much richer meaning: variable not only in quantity but also in rank.
However, if it is put together with “1”, it will be restricted by “1”. The connotation of
“X” should be associated with “1”, that is to say, “X” should be the certificate required
by the professional position of “1” [13].

In addition, the vocational skill training of x certificate is not to design a set of
training system and the curriculum system independently of academic teaching, but to
organically integrate its training content into the professional talent training program
of academic education. If the curriculum of academic education can cover the content
of x certificate vocational skills training, x certificate training will not be set up sepa-
rately; for the training content not covered by academic courses, it is then strengthened
and expanded through vocational skills training modules. The training process of “X”
certificate and the teaching process of diploma education is thus coordinated, organized
and implemented simultaneously. Since the training content of x certificate is organi-
cally integrated with the professional courses of academic education, the “x” certificate
training and educational can arrange the teaching content, the practice place, organi-
zation form, teaching time and teachers, so as to realize the integration of x certificate
training and educational teaching process x “certificate vocational skills assessment and
academic education professional course examination arrangement, with simultaneous
examination and evaluation. The correspondence between vocational skill level stan-
dards and educational standards, the integration of x certificate training content and edu-
cational courses, and the overall arrangement of training process and educational process
lay a foundation for the overall arrangement and simultaneous examination evaluation of
x certificate vocational skill assessment and educational background professional course
examination.

According to the national teaching standards of navigation technology major in
national higher vocational schools, the vocational orientation of navigation technology
major is ship commanding and ship piloting (2-04-02) and water transport service per-
sonnel (04-02-03). Therefore, the “X” of navigation technology major should correspond
to the certificates required by the above two “oriented” vocational posts.

“1”
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How to set x for nautical technology major? It requires comprehensive career plan-
ning, targeted selection of vocational skill level certificates, and timely adjustment of
learning focus.

According to the Rules of the People’s Republic of China for Examination and
Certification of Seafarers, the DUTIES of seafarers are divided into: (1) Seafarers who
takes part in navigation and the engine-watch and (2) Seafarers who do not take part in
navigation and the engine watch, namely, water transport service personnel. In the case
of nautical graduates, crew members participating in navigation and turbine watches
include 1.Captain; 2. Deck crew: first mate, second mate, third mate, senior duty-officer
and duty officer, among which the first mate, second mate and third mate are collectively
referred to as pilots; 3. Radio Operators: Radio Electronic Operator I, Radio Electronic
Operator II, Universal Radio Operator, Restricted Radio Operator. If one has not obtained
the above post certificate, one can be engaged in the crew not participating in navigation
and engine duty, namely, water transport service personnel.

Therefore, the vocational qualification certificate of students majoring in maritime
technology can be selected as: (1) They can obtain basic safety training (X1) for seafarers.
By meeting the age and physical examination conditions, they can be engaged in seafarers
who do not participate in navigation and engine watch, namely, water transport service
personnel, and become seafarers who do not participate in navigation watch support;
(2) On the basis of X1, sailors who pass the training and the examination X2 can be on
board the ship to participate in the navigation watch and become the support class of the
navigation watch; (3) On the basis of X2, trainees shall take part in the third mate fitness
training and obtain the certificate, and be the third mate participating in the navigation
watch, and become the operation-level seaman participating in the navigation watch, as
shown in the following Table 4.

Such 1 + x, 1 is the certificate of nautical technical education; corresponds to the
skills or qualifications required by the profession of nautical technology major. Aca-
demic education and vocational skill training complement each other. The former is the
foundation, while the latter highlights the improvement of vocational skills on the basis
of the former, and the latter plays a role in promoting the teaching reform of the former.

4 “Course and Certificate Integration” of Navigation Technology
Major

The essence of the “1 + x certificate system” is the mutual connection and integration
of academic education and vocational skill training. The vocational skill level standards
and the education standards of all levels are connected with each other. This connection
is determined by the relationship between the educational certificate and vocational skill
level certificate. Vocational skill standards of different levels should.

correspond to the training objectives of vocational education and the learning objec-
tives of professional core courses in education stages, so as to keep the consistency of
training objectives and teaching requirements.

Navigation technology is a national controlled, which is relatively professional, and
related to the national security, public security of the special industry. Candidates apply
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for the navigation technology major are to comply with the certain conditions and stan-
dards. When applying for these majors, universities need to be more strictly approved by
the Ministry of Education. At the same time, the enrollment plan of maritime technology
majors is strictly controlled, therefore the employment orientation is relatively precise
and the specialty orientation is clear. On the one hand, the Marine technical specialty
is led by the competent department of education, and also guided by the competent
department of the industry - the national MSA. Therefore, the relationship between 1
and x of navigation technology major is closer. 1 is the foundation, and x points to the
professional orientation of the Marine technology major.

Navigation education has straightened out the mutual recognition of credits between
1 and x. Generally, in the process of academic education, X’s teaching or training content
is inserted to complete X’s training and teaching, and then apply for the examination
or evaluation of Maritime Administration, the industry’s competent authority, to obtain
X certificate. Therefore, the teaching hours also belong to x training hours, which is
included in the plan of 1. The training content of “X” certificate is integrated with the
course content of the training program for navigation professionals. The vocational skill
training of x certificate is not to design a set of training system and the curriculum sys-
tem independently of the teaching of navigation major, but to organically integrate the
training content of the certificate into the training program of professional talents of nav-
igation major education. If the professional education courses can cover the content of
x certificate vocational skills training, x certificate training will not be set up separately;
The X training content that is not covered by professional education courses is sup-
plemented, strengthened and expanded by the training module of Maritime Vocational
Skills certificate. Students who have got academic certificates can be exempted from
part of the examination when they take part in the examination of maritime vocational
skill level certificate. Students who have obtained vocational skill level certificates can
be recognized as the credits of their academic education according to regulations and
exempted from taking corresponding courses or modules. The exchange of academic
certificate and vocational skill level certificate lays a foundation for the construction of
national qualification framework.

According to the relevant requirements of “the 20 Articles on Vocational Educa-
tion”, the training and evaluation organizations of x certificate are open recruitment and
selection for the society, rather than the competent departments of education admin-
istration, its subordinate institutions or entrusted specific institutions to undertake the
corresponding functions. The training and evaluation organization of X certificate should
be socialized, responsible for the quality and reputation of the certificate, able to bear
corresponding legal responsibilities and have the status of independent legal person.
The examination, training and certification of professional qualification certificates of
seafarers should be separated from teaching and examination. Nautical colleges are
responsible for the academic education and pre-examination training of nautical majors.
The National Maritime ADMINISTRATION RECRUITS QUALIFIED assessors and
examiners from shipping enterprises, competent authorities and universities to assess the
suitability of trainees, which is a third-party evaluation. This kind of socialized mech-
anism plays the role of market at the same time, also give full play to the functional
role of the government. The government provides a good institutional environment and
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establishes a sound supervision and management mechanism, so as to make the “1 + x
certificate system” matures and support vocational education reform, and then support
industrial innovation and development.

5 The Conclusion

What kind of talent should professional undergraduate course cultivate after all? Pop-
ular VIEW IS THE REQUIREMENT THAT LEVEL OF ACADEMIC THEORY OF
DISCIPLINE SHOULD ACHIEVE COMMON UNDERGRADUATE COURSE, PRO-
FESSIONAL SKILL SHOULD EXCEED THE REQUIREMENT THAT HIGH VOCA-
TIONAL SCHOOL GRADUATES. In fact, it emphasizes the importance of “1” and “X",
and highlights the requirements of “X”. The vocational undergraduate of Marine tech-
nology major must pay attention to the cultivation of students’ theoretical knowledge
of the subject, cultivate students’ cognitive ability, and establish correct world outlook,
outlook on life and values. This is very important to train high-quality seafarers. At
the same time, students should be combined with the actual situation and career devel-
opment planning, to provide students with reasonable vocational skills or qualification
training, help them to obtain the corresponding vocational skills or vocational qualifi-
cation certificate, highlighting the advantages of vocational education [14]. Clarifying
the connotation and logic of “1 + x” will help to clarify the direction of professional
development. The former is the foundation, the latter is on the basis of the former to
highlight the improvement of vocational skills, at the same time, the latter also plays a
role in promoting the teaching reform of the former, solving the problem of structural
or absolutely shortage of crew supply, so as to settle down the problem of the structural
shortage or absolutely shortage of Chinese seafarers’ supply.
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