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Abstract

In traditional maritime countries a number of developments can be observed. The nautical profession is apparently becoming less and less popular. This may be partly due to economic and demographic circumstances, since unemployment rates are low and the number of young people that enter the labour market is declining. This results in a smaller supply of people in the labour market. Due to advantageous shipping policies of some European countries, national fleets are growing significantly and, as a result, the demand for nautical officers increases as well. Finally, ISF/BIMCO indicates that 40 per cent of OECD officers is over 50. Within 10 years they will all have retired. 

These three developments in shipping lead to a general maritime labour market shortage. Traditional maritime countries try to solve their shortages by filling positions with non-nationally trained seafarers. However, while a number of maritime nations has adopted this solution, the ISF/BIMCO 2000 manpower survey predicts a worldwide shortage of 16,000 officers. Then, there is a considerable chance that various maritime countries will compete in an international labour market to man their national fleets. 

A method to gain some insight into these developments is a long-term forecast of worldwide maritime labour markets. The paper describes such a method developed to carry out a twenty-year forecast on the supply and demand of maritime officers. Unique is that, contrary to other forecast studies on this subject, it does not forecast the development of the world labour market as a whole, but it focuses on making forecasts for separate countries and in order to enable benchmarking of the results of these countries.
The paper starts with a description of the forecast model and a sensitivity analysis. Then the model is applied on the following countries: The Netherlands, Japan, UK, Greece, Italy and Norway. The specifics of each labour market are described and a benchmark is made by comparing the development of each labour market with the Dutch labour market. 
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Introduction

The aim of this study is to gain insight into the expected future shortages of officers onboard of ships in six different countries. The study was carried out in order to offer ideas for future policy making and for further research.

In traditional maritime countries a number of developments can be observed. The nautical profession is apparently becoming less and less popular. This may be partly due to economic and demographic circumstances, since unemployment rates are low and the number of young people that enter the labour market is declining. This results in a smaller supply of people in the labour market. Due to advantageous shipping policies of some European countries, national fleets are growing significantly and, as a result, the demand for officers increases as well. Finally, ISF/BIMCO indicates that 40 per cent of OECD officers is over 50. Within 10 years these will all have been retired. 

These three developments in shipping lead to a general maritime labour market shortage. Traditional maritime countries try to solve their shortages by filling positions with non-nationally trained seafarers. However, while a number of maritime nations has adopted this solution, the ISF/BIMCO 2000 manpower survey predicts a worldwide shortage of 16,000 officers. Then, there is a considerable chance that various maritime countries will compete in an international labour market to man their national fleets. A method to gain some insight into these developments is a long-term forecast of worldwide maritime labour markets.

The purpose of this study is to make such a forecast of the supply and demand for officers with the aim to gain insight into the future shortage of officers. In this study, officers are meant to include deck officers, engineers and captains. The labour market from the following six selected countries are examined: the Netherlands, the United Kingdom, Japan, Greece, Norway and Italy.

The model

A ship's crew consists basically of two groups: deck crew and engineering crew. The main job of deck officers is to navigate the ship. The job of technical officers is to take care of the propulsion and other technical systems on the ship. In this study, the term officers includes both types of officers, as well as the captain. No distinction has been made in the type of officer. 

Supply of national officers

The supply of national officers varies each year. The supply of national officers in each consecutive year can be written as follows:

Supply nationals new = supply nationals old – outflow + inflow

Supply national old is defined to be equal to the number of national people currently working in the nautical sector. 

Outflow
Outflow from the nautical sector comprises people who retire or stop working onboard of ships for other reasons. The latter concerns, e.g. people who:

· Start another job, either inside or outside the sector;

· Get incapacitated or unfit to work.

The number of people who retire can be estimated on the basis of the age profile of the current body of personnel. It is assumed that everybody above a certain age retires and leaves the nautical sector. This age limit may be different for each country and may change over time.

It is assumed that the number of people leaving the nautical sector is a fixed percentage each year of the number of people who are working in the sector (excluding people who retire). This wastage rate is estimated from the number of people who stop sailing before retirement. This ratio will be referred to as wastage rate officers. The ratio differs across countries and is very difficult to determine accurately.

With the above mentioned assumptions the outflow can be formulated as follows:

Outflow =
retirement + (supply – retirement) * wastage rate officers

Inflow

The inflow into the nautical sector consists mainly of people who just come out of school
. Most of them followed a specific nautical education or specific courses. The total inflow of the schools can be measured by adding up the number of students of each school. The number of students leaving school to enter the nautical profession can be estimated on the basis of the inflow of students in school. The students leave school after following the education for a fixed number of years. This means that in the equation the factor number of students means the number of students that started X years ago, where X is equal to the duration of the study.

Not every student who starts an education also finishes. It is assumed that the ratio between people who finish their education and the ones who do not is constant. This ratio will be referred to as wastage rate education. The ratio may differ across countries. In some cases only information is available on the number of students finishing an education. 

After graduating a significant number of people does not actually start working on a ship. They either accept a shore job (inside or outside the maritime industry), or follow a consecutive (nautical) education programme. The latter type of student should not be counted twice. It is assumed that the ratio between people who graduate and the people who do not, is constant. This ratio will be referred to as wastage rate graduates. The ratio may differ across countries.

On the basis of these assumptions the inflow can be written as follows:

Inflow =
number of students * (1 - wastage rate education) * (1 - wastage rate graduates) 

Total demand

The demand for officers depends highly on the size of the fleet and the size of the ships. A country's fleet consists of ships registered under the flag of the country (national register), maybe an International register (e.g. the Norwegian NIS) and in some cases also ships registered under foreign flags must be considered, when the country has significant interests in these ships, and when they are for a large part crewed by national officers. The English fleet also comprises ships registered in dependant registers, like the Isle of Man.

The composition of a ship's crew depends for a large part on the flag of the ship. Ships registered under national registers often have a crew that consists of national officers. Usually, but not always, officers have to be nationals, and sometimes the mates are national. In the Netherlands only the captain has to be a national
, but under certain circumstances, a shipowner can be exempted from this requirement and employ an EU captain. The crew of ships registered under an foreign flag is usually international. Most officers are international, e.g. Philippine. 

The total size of the crew of a ship would have to be multiplied by a leave factor to compensate for leave, holidays, sickness, etc. This leave factor may differ across countries and across the sector. Presently there is a trend that employers offer increasing numbers of leave days compared to working days to attract personnel. This increases to total crew size to ship’s crew size ratio. The model takes this factor into account only implicitly, because the demand data is available in total observed number of seafarers, and is not derived directly from the total crew size for the national fleet. 

For a good estimate of the required number of officers it is necessary to have an insight into the fleet development of a country. The size and composition of most national fleets are quite static and are on average growing with the size of the world fleet. However, experience with the Dutch register shows that changes in policy can have a large impact on the national fleet and the demand for officers. In this country the fleet grew with 50 per cent within a 4-year period.

It is assumed that the size of a country's national and foreign registered fleet will grow with a fixed growth rate, equal to the average growth rate of the world fleet over the last decade. It is also assumed that the demand for officers grows with the same percentage. This can be formulated as follows:

Demand new = demand old * growth rate world fleet

The growth rate of the world fleet can be related to the growth rate of world trade, which on its turn is a function of the growth rate of world economy. The relation is as follows:

Growth rate world fleet = factor * growth rate world trade 

It is assumed that the demand in the base year is equal to the number of people employed in the sector, both national and foreign. However, if more specific information is available, or policy changes are expected, this information has been be used, in order to get a better estimate.

Shortage of officers

The purpose of this study is to get an insight into the shortage of national officers and the nationalities of foreign officers that may be employed on national vessels to fill this shortage. The entire demand for officers is as follows:

 Shortage of officers = total demand - supply national officers

In graphical form this is shown the following figure, with fictional data.
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Data sensitivity

Data were collected for each of the six countries. These data come from a large number of sources, including ministries and branch organisations. The availability, quality and format of the data vary considerably for each of the countries. In some cases the data were not very accurate and estimates had to be made. In order to determine the effect of these estimates, sensitivity analyses have been carried out. This section describes some of the problems with the availability of data, and how these problems have been solved.

Collection of data

Number of officers required

It is assumed that the number of officers required, in each of the countries, is equal to the number of officers actually working on the fleet. However, there are different ways in which each of the countries counts their officers. This is explained with a number of examples.

The Netherlands counts the number of officers who muster on the Dutch registered fleet at least once during a one-year period. Greece counts the number of officers who were active on the Greek registered or Greek owned fleet on a specific date. Finally, the United Kingdom counts all officers with valid certificates, irrespective whether they sail on the UK fleet, or even work ashore.

Age overview and retirement age

The age profile is used for calculating the outflow due to retirement or wastage. The retirement age represents the age on which officers usually retire and get a retirement pension. However, this does not necessarily mean that the person actually stops working. This can be seen in age profile. Usually there is a sharp decline in numbers after the retirement age, but some people keep on working until they are eighty. Still, in most countries, the number of people above the retirement age is quite small. Therefore, it is assumed that the change of the number of old officer is minimal and considered fixed.

Number of students on nautical school and year of graduation;

Most countries have a limited number of nautical schools, so it should be relatively easy to determine the number of students. However, accurate and uniform data are not always available. Basically, there are three different types of data available: original inflow of students in each year, students presently studying divided by starting year or the number of students graduated per year. Depending on the available data, estimated of the number of graduates were made. In the simulation up to 2020, the assumption is that the inflow of graduates remains constant, unless forecasts or changing policies give a specific reason to expect change.

In some cases students follow more than one education, this means that outflow from one school is the inflow from the other school. In this case student have been counted twice. If possible the figures have been corrected for this. In most cases this correction has been included in the wastage rate of graduates. For the calculations it is assumed that all students on average start at the same age. This age may vary by country. This assumption is supported by an age overview of most countries. 

Wastage rates of students, graduates and officers;

Students

The wastage rates of students are often quite high. The quality of the figure depends on the country. In some countries, there are data available on the number of graduates, so in these cases figures on the student wastage rate were not necessary.

Graduates
The wastage rate on graduates is generally quite high, and differs each year. In most countries there is a reasonable insight in the number of students who, after graduation, do not start a career at sea.

Officers

The wastage rate of officers is very difficult to determine, since there are usually no figures available. In most cases, there is only limited information on how many people do not work at sea until retirement or how long a young officer will work until leaving sea. 

The wastage rate is not a fixed figure, but follows a certain development over time. It is assumed that at the start of the career of a seamen, the wastage rate is quite high due to the fact that these are easily persuaded to find more interesting work. This process of outflow is assumed to be decreasing with age and reaches a minimum. From then on, the wastage rate increases again because more and more people become incapacitated and reaches a maximum just before the retirement age. 

The wastage rate for each age has been approximated according to the following formula. This formula represents the estimate of the authors of this paper. The folowing figure shows the development of the wastage rate in graphical form.

Wastage rate officers x = wastage rate officers (x-1) * factor
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Sensitivity of the model

The previous section shows that the data are not always sufficient, in particular, concerning the wastage rates. Also, a forecast for two decades ahead suffers from the fact that many potential crucial factors are unknown. Therefore, analyses have been made regarding the sensitivity of the prognoses for different inputs and for different scenarios of future development. The model has been tested for four different parameters. 

· Number of graduates;

· Wastage rate of graduates;

· Initial wastage rate of officers;

· Fleet growth.

This has been done by varying the value of each parameter separately, and registering the effect. In each case value of the other parameters were fixed.

Number of graduates

The number of graduates in the future is difficult to assess, as some countries do not even have sufficient information on the present number of graduates. In several  countries forecasts for the first few years were available. After this period the number of students is quite uncertain and was estimated. Forecast are based on the present number of students, the time they have to study until graduation and the expected wastage.. 
The simulations were made by increasing or decreasing the number of students, and measuring the effect on the number of officers in the year 2020. The effect of these changes depend very much on each specific country. The Netherlands is relatively sensitive to the number of graduates, as an average increase in the number of graduates of 10 per cent causes an increase in number of officers of some 6%. This is probably because the Dutch labour market is dominated by young officiers.

On the other hand, in Japan the effect of a change in number of students is almost zero, as the labour market is dominated by the retirement of officers. The country most sensitive for changes in the number of students is Greece. The other countries are relative insensitive for changes.

Wastage rate graduates

Information on wastage rates of graduates is accurate in some countries, while it is completely unavailable in other countries. It is quite difficult to discover a trend in the effect of a change in wastage rate, but in general the effect in a deviation of wastage rates is significant in countries that already have a large wastage rate, like Italy and Greece. The effect is less significant in countries with relatively low wastage rates, like the Netherlands and Japan. 

Initial wastage rate officers

In most cases the information on the initial wastage rate of officers is not accurate and have therefore been estimated on the basis of information available on:

· Average length of career;

· Percentage of officers, who work until retirement.

It appears that a deviation of the initial wastage rate of officers is the factor that has the most significant effect on the number of officers in the year 2020.

Fleet growth


As in the model the fleet growth, and thus the demand for officers, is considered independently from the demand for officers, this factor does not have an influence on the number of officers available. The fleet growth only affects the estimate on the shortage in number of officers. The effect of the fleet growth can be quite significant as a 1% fleet growth increases demand in 20 year with more than 20%. Besides, recent government policy changes have proven that they it is possible to influence significantly.

A country comparison: Benchmarking the results

The methods described in the previous sections has been applied on six countries:

· The Netherlands;

· Japan;

· Norway;

· UK;

· Greece;

· Italy.

The characteristics of each of these countries is mentioned in the following table. As data are not always available on the same basis, some differences may occur in the comparison. The most important factor is the scope of the study. In the Netherlands the scope is restricted to the Dutch registered fleet, as the data registered are always the bases of the Dutch registry and the number of Dutch officers working on Dutch owned ships in foreign fleets is quite small.

On the contrary, for example Japan and Norway, have besides the National registry, also an international registry and a significant number of officers is working on ships registered in other countries.

Most figures in the table are based on data available in each of the countries. Unfortunately not all data were available, so in some cases data had to be estimated.


Netherlands
Japan
Norway
UK
Greece
Italy

Scope
NL-register
J-register
JIS
Int. flag
N-register
NIS
Int. flag
UK-reg.
G-register
Int. flag
I-flag
IIS

No. of ships
558
8,045
1,730
(in 1999)
489
Greek flag
1850
680

National officers
2000
5,821
18,235

8,260
9,737
18,450
10,364

Foreign officers
2000
1,818
16,500
14,490
1,159
10,935
736

No. of students/
graduates
450 grad.
360 stud.
450 grad.
450 stud.
650 grad.
1,100

Besides the data mentioned in the previous table, an age distribution is required. This age distribution is given in the following graph. The horizontal axis shows the age category, while the vertical axis shows the percentage of officers within that category.
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The following sections show the specifics of each of the countries and the results of the analysis. As some results are confidential, the graphs in each of the sections show relative figures instead of absolute figures. 

The Netherlands

The Dutch labour market is dominated by a large share of young officers. This large share of young officers is caused by the fact that few officers sail until retirement, but most start working ashore after spending a relatively short time at sea. This is the main reason for the high initial wastage rate of officers.

The number of students has been quite stable during the last few years, though there is a slight tendency to a decreasing number of students, which is also the case in many other  types of educations, as the number of young people is decreasing. The average age of the officers is quite young.

Due to the shipping policy change from 1996, the Dutch fleet has been growing fast since, and even after six years the fleets growth, counted in number of ships, is still more than 5 percent.

As the fleet is still growing quite fast, the number of officers required is still increasing. Because of this reason, the shortage of officers is expected to increase. As most foreign officers, from outside the EU, come from Eastern Europe and Russia, officers from these countries are most likely to fill up the gap. The following five graphs compare the result from the Netherlands with the other five countries.

Japan

The Japanese fleet comprises the national (inter island) fleet, the Japanese international register and Japanese ships under foreign register. There are no foreign officers on the large inter island fleet, few foreign officers on the fleet under the Japanese International Register (JIS), many foreign officers on the foreign flag fleet.

The most important factor that affects the Japanese labour market is the high age of the officers. Seventy-seven per cent of the offers is older than 40, and will retire in the next 20 years. The number of students is not by far enough to replace the retiring officers. 

Wastage rates are very low at the moment, but are expected to grow in the future. This also has a negative effect on the total number of officers.

As the size of the Japanese has been quite stable in the last years, it is assumed that it will remain so in the future. This means that the number of officers required remains approximately the same. While the number of Japanese officers is decreasing sharply, this means that the shortage of officers will increase significantly in the future.

The following graph shows a relative comparison between the Netherlands and Japan, of the number of officers and the shortage in 2000 and 2020. The third bar shows the number of students/graduates per year.
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Norway

As with the Japanese fleet, there are many foreign officers working on the Norwegian fleet, which comprises the national fleet, the Norwegian International Register and Norwegian ships, registered under foreign flag. 

There were no data available on the age distribution of Norwegian officers, but as the age distribution is similar to the age distribution OECD countries, this means that the officers are quite old.

The Norwegian fleet has experienced a significant growth rate during the last 5 years, with an average of about 4 per cent per year. However, this growth rate has slowed down considerably during the last 2 years, to about 2 per cent. Therefore, it is assumed that over the next 20 years on average the growth rate of the Norwegian fleet will slow down and will be equal to the growth rate of the world fleet, which is about 1 per cent.

As the number of Norwegian officers is decreasing slightly and the number of officers required is decreasing, this means that the shortage of officers will increase significantly in the future. The main nationality of non-EU officers on the Norwegian fleet is Philippine.
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UK

The UK counts the number of officers that maintain their certificates, but does not register how many of them are actually working at sea. Also, many UK officers work of foreign flag ships, not under UK ownership. This is why the age profile of UK officers has been adapted for this aspect. As it is assumed that it are mostly the older officers who do not work at sea, a certain percentage of them have been left out of the analysis. 

As the UK recently adapted a new shipping policy, it is expected that the fleet will grow significantly in the near future. This will cause a significant shortage of UK officers. Together with the new policy, the UK also adopted a new policy for stimulating the growth of the number of students. In order to profit from the new policy, UK shipping companies have obligations to support the education and are obliged to offer traineeships. 

Contrary to most other counties, non-EU officers come from many different countries. 
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Greece

Greece has one of the biggest fleets in the world. However many Greek-owned ships are registered under foreign flag. These vessels tend to be crewed by predominantly Greek crews. The number of ships is quite stable or even shrinking slightly.

Because Greek officers can retire at fifty the average age of Greek officers is relatively low. Also, Greek officers start working quite young, often they are not much older than twenty.

At the moment the number of students is decreasing significantly. In the future this will cause significant problems. Even though it is not expected that the Greek demand for officers will increase, the shortage for officers will increase significantly. 
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Italy

The Italian fleet includes the Italian flag fleet and the recently stated Italian International Register (IIS). Because of the new IIS the Italian fleet started growing significantly and it is expected this growth will go on for a number of year. 

Italy educates a large number potential nautical students, but because of the unique education system only about ten per cent of them actually go to sea. The other students start shore jobs. Therefore even a large increase in number of student will result in only a small number of extra officers

Because of the decrease of Italian officers and the expected increase of demand, a large shortage of officers is expected in the future. At the moment most of the, small number of, foreign officers, originate from Eastern Europe.
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Country comparison

The following graph shows the expected percentual increase/decrease in the number of national officers in each of the six countries, in the period between 2000 and 2020. It can be clearly seen that Italy and Japan can expect the largest problems on the labour market. The number of Dutch officers is expected to grow slightly, while the other countries can expect a slight decrease of national officers.
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Conclusions

The research shows that the number of Dutch officers is still growing slightly, even though many officers only work for a short time onboard a ship. However, due to the continuing fleet growth, the recruitment of more foreign officers in the future is inevitable. Eventually, in the next two decades, the number of foreign personnel on Dutch vessels is expected to increase slightly. 

Compared to the Netherlands, the other countries in this study are expected to experience more severe labour market shortages, and will have to recruit a higher share of foreign officers. Especially Japan will see a dramatic decrease of nationally trained officers, while Norway will be able to keep its national workforce fairly stable. All this means that the Netherlands will face increasing competition from these other countries in attracting foreign officers.

Sensitivity analyses show that the fleet growth is a limiting factor. In all cases the demand for officers increases significantly. Since only the Netherlands and Norway can, at best, stabilise their national workforce, and the other countries see their national work force declining, fleet growth translates directly in an increased labour market shortage. In terms of maritime policy, a balance should be struck between promoting fleet growth and creating maritime labour market problems on the one hand, and consolidating the fleet while satisfying the demand for officers on the other. The sensitivity analysis shows further that the results are sensitive to the inflow from graduates in most countries, and to a lesser extent, wastage rate of officers. This seems to point clearly to policy measures that increase the inflow of graduates into the profession. The inflow of graduates into the profession can be increased by increasing the number of new students in nautical education, or reducing the wastage rates among students and graduates. 

The supply of foreign officers comes mainly from the Philippines, Russia, India and Poland. From this group, only Poland will become a member of the EU within the next few years. Other Eastern European countries, such as Rumania, Ukraine and the Baltic States are still relatively small suppliers of maritime labour. Furthermore, the research confirms that Norway already attracts a large number of officers from the Philippines. The UK is traditionally active in countries such as India. This creates two options for the Netherlands: either recruit from countries outside Europe and compete against other traditional maritime countries, or focus on and develop the labour supply in Eastern European countries. In both cases, apart from the potential numbers, the command of the English language of recruits is probably the main selection factor. No analysis has been made into the national demand for officers in these countries in the forthcoming twenty years. This demand may also be a limiting factor. More research will be needed in this respect. 

Another remark that can be made is that a crucial assumption in the current analysis is the stability of the number of graduates from the national educational system. Foreign recruitment can be diminished if the own educational system can deliver enough new recruits. There is some evidence that extensive PR-campaigns (such as the ones in Norway) have some effects, but these remain limited. Increasing cadet intake substantially is largely uncharted territory from a policy point of view. Much more fundamental research into the psychosocial make-up of seafarers may shed some light on this issue.
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� Some inflow could come from people re-entering the profession after having been away from it for several years. Information on this variable was asked for in the questionnaires, but no information was received. This group is therefore assumed to be negligible in size. 


� Currently, however, discussions in the Dutch parliament are being held if, in light of the international character of shipping and the foreseen shortage of Dutch captains, this requirement could be dropped and be broadened to a selected number other, non-EU countries.
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Japan

				2000		2020		Students		2000		2020		Students

		National officers		5821		7162				18235		8326

		Foreign officers		1818		4,605				16500		26409

		No. of students/ graduates						450						360





Chart Japan

		2000		2000		2000

		2020		2020		2020

		Students		Students		Students

		2000		2000		2000

		2020		2020		2020

		Students		Students		Students



Netherlands

Netherlands

Japan

National officers

Foreign officers

No. of students/ graduates

5821

1818

7162

4605

450

18235

16500

8326

26409

360



Norway

				2000		2020		Students		2000		2020		Students

		National officers		5821		7162				8,260		7,685

		Foreign officers		1818		4,605				14,490		20,074

		No. of students/ graduates						450						450
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