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This work aims to structure the gas carrier fleet in service in December 2019. The structure is made con-
sidering as most descriptive parameters the following factors: deadweight, gross tonnage, age, power
installed by main engines and flag of registration.
The structure is made separating the LPG ships and the LNG ships due to the differences existing
between these two types of gas carrier, going from different dimensions until different trading followed
by the LNG and LPG ships.
The structure of the gas carrier fleet made in this work may be used as a starting point for developing
other metrics that helps to describe deeper the LNG and the LPG carriers and, the structure can be used
in other analysis related to the gas fleet.
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1. Introduction.

Gas carriers is a group within the tanker’s group within the
maritime transport. Gas carriers are specialized tankers that
transport liquefied petroleum gases (LPG carrier), and ships
that transport liquefied natural gas (LNG carrier).

Liquefied natural gas (LNG) is currently one of the pre-
ferred options as an energy source by many industries because
produces negligible NOx and SOx emissions, besides a reduc-
tion in CO2 emissions of around 20% in comparison with resid-
ual fuels (Calderón et al., 2016). These characteristics make
natural gas an important alternative in the global energy mix
thanks for the flexibility that this type of energy source is pro-
viding when it comes to balancing the electrical networks when
they are connected or are depending on renewable energies as
well as being a cleaner fuel alternative for the transportation
sector (Economides et al., 2009; Aguilera, R.F. 2014; Kuang,
M., 2018). With these advantages, there are LNG demand fore-
casts that project an estimated increase of 40% in the next 20
years (International Energy Agency, 2018).
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Today, the global LNG trade has seen a steady increase over
the past few years (International Gas Union, 2019). This has
been largely driven by growing environmental concerns, highly
competitive prices for natural gas compared to other fuels, low
cost of LNG production (Varahrami et al., 2018), and the emer-
gence of a greater number of emerging markets, with Australia,
the United States, Nigeria, Malaysia, Qatar and Trinidad and
Tobago being the largest LNG suppliers worldwide (Zhang et
al., 2018).

The prediction of growth in the global natural gas trade im-
plies that the fleet of LNG vessels that is part of the natural
gas supply chain will grow significantly in the coming decades
(Shaton et al., 2019). Most likely this increment of the LNG
fleet will place this type of ships as a more significant segment
of maritime transport (UNCTAD, 2018). At the end of 2019,
the LNG vessel fleet consisted of 522 vessels with a supply
of 128 new builds projected as of 1st January 2020 (Interna-
tional Gas Union, 2019; Information Handling Services Markit,
2020).

The other large group in the gas carrier group is the one ded-
icated to the transport liquefied petroleum gases (LPG). LPG is
a set of products resulting from the natural gas and crude ex-
traction processes, and, therefore, it is logical to assume that
the available supply of LPG will depend on the production lev-
els of crude oil and natural gas. The LPG market follows the
“supply push” strategy instead of the “demand pull” strategy,
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that is, production and transportation is regulated based on an-
ticipated customer demand (Adland et al., 2008).

LPG is an option that is being considered to ensure that en-
ergy demand is met, and it is also an alternative as a fuel for
transportation since it is less polluting than other fossil fuels
that are used globally (Baranzini et al., 1996; Johnson, 2003;
Raslavičius et al., 2014; Synák et al., 2019).

As mentioned above, the LPG market depends on the natu-
ral gas and crude oil market and, considering the forecast that
exists for a plausible increase in the natural gas market, it is to
be expected that, consequently, the LPG market will increase,
being necessary an expansion of the existing fleet of LPG ves-
sels. 109 new LPG vessels are projected as of 1st January 2020
(Information Handling Services Markit, 2020).

This work aims to structure the gas carrier fleet in service
in December 2019. The structure is made considering as most
descriptive parameters the following factors: deadweight, gross
tonnage, age, power installed by main engines and flag of reg-
istration.

The structure of the gas carrier fleet made in this work may
be used as a starting point for developing other metrics that
helps to describe deeper the LNG and the LPG carrier and, the
structure can be used in other analysis related to the gas fleet.

This work consists of four more sections as follows: 2.
Methodology and Data, 3. LPG fleet structure, 4. LNG fleet
structure and, 5. Concluding remarks.

2. Methodology and Data.

In this section it is explained the methodology used to make
the structure of the gas carrier fleet and the data used for such
purpose.

The structure of the gas carrier fleet is made for the ships
in operation in December 2019, it is analyzed using the data
obtained from the IHS Fairplay database.

The gas carrier’s fleet, as it has been mentioned, it is divided
into two types of ships mainly, the LPG ships and the LNG
ships. As of 1st January 2020, 2,004 gas carriers were counted
in service according to IHS Fairplay data. With a distribution
of 522 LNG vessels and 1,482 LPG vessels sailing and fully
operational.

The technical structure of the gas carrier fleet is analyzed
separately for LNG ships and LPG ships due to the different nu-
ances existing between them (Gonzalez-Gutierrez et al., 2017),
through the evaluation of 5 groups or structures: by deadweight,
gross tonnage, age, power installed by main engines and flag of
registration.

From the IHS Fairplay database, the total fleet of gas tankers
has been obtained, dates from 1939 to 31st December 2019.

In this database, it was obtained, among other data, the sta-
tus of each ship and the date of decommissioning of the ships.
The status reported by IHS Fairplay are:

• Broken Up

• In Service / Commission

• Continue Existence in doubt

• Total Loss

• Converting / Rebuilding

• Hulked

• Cancelled before construction

• In casualty or repair

• Keel Laid

• Laid-up

• Launched

• No Longer meet the IHS criteria

• On Order / Not commenced

• Scuttled

• To be broken up

• Under construction

In this work, only the ships with status “in Service/Commission”
are used for the structure of the fleet due to the structure is made
for the active fleet in December 2019.

The groups defined for each structure are made using as ref-
erence existing structures available for the maritime transport
such as the published by UNCTAD and IMO.

3. LPG fleet structure.

LNG ships and LPG ships have differences between them
that make both fleets have different characteristics (different
lengths, sizes, installed power and types of propulsion installed
on board), therefore, the structural analysis will be made for
each of the fleets separately. In this section is analyse the tech-
nical structure for the LPG carriers.

3.1. LPG fleet structure by deadweight.

For the LPG carriers, 4 groups of deadweight have been
made to structure the LPG fleet. The groups correspond to
smaller LPG ships that are generally used for coastal transport
(ships with less than 5,000 tons of deadweight) to the largest
ships for cargo transport over greater distances, which are ships
with equal or greater than 50,000 tons of deadweight.

The total deadweight of the LPG fleet in service in Decem-
ber 2019 was 25,840,880 tons.
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Table 1: LPG fleet by group of Deadweight for the total values
for the variables: number of ships, deadweight gross tonnage
and propulsion power.

Source: Authors.

There are 650 LPG ships with less than 5,000 tons of dead-
weight, 235 ships between 5,000 and 10,000 tons, 348 ships
between 10,000 and 50,000 tons and, 249 ships with equal or
greater than 50,000 tons of deadweight.

The average deadweight per LPG ship in service in Decem-
ber 2019 is 17,436 tons.

Calculating the mean values per ship for each deadweight
group for every variable analysed, being these ones the dead-
weight, gross tonnage, and propulsion power, it is obtained the
values shown in Table 2.

Table 2: Average value per ship for the LPG fleet by group
of deadweight for the variable deadweight gross tonnage and
propulsion power.

Source: Authors.

3.2. LPG fleet structure by Gross Tonnage.

For the LPG carriers, 4 groups of gross tonnage have been
made to structure the LPG fleet. The groups correspond to
smaller LPG ships (ships with less than 3,000 gross tonnage)
to the largest ships which are ships with equal or greater than
15,000 tons of gross tonnage.

The total gross tonnage of the LPG fleet in service in De-
cember 2019 was 22,686,908 tons.

Table 3: LPG fleet by group of Gross tonnage for the total val-
ues for the variables: number of ships, deadweight gross ton-
nage and propulsion power.

Source: Authors.

There are 411 LPG ships with less than 3,000 gross tonnage,
277 ships between 3,000 and 5,000 tons, 273 ships between
5,000 and 15,000 tons and, 521 ships with equal or greater than
15,000 tons of gross tonnage.

The average gross tonnage per LPG ship in service in De-
cember 2019 is 15,308 tons.

Calculating the mean values per ship for each Gross ton-
nage group for every variable analysed, being these ones the
deadweight, gross tonnage, and propulsion power, it is obtained
the values shown in Table 4.

Table 4: Average value per ship for the LPG fleet by group of
Gross tonnage for the variable deadweight gross tonnage and
propulsion power.

Source: Authors.

3.3. LPG fleet structure by age.
For the LPG carriers, 5 groups of age have been made to

structure the LPG fleet. The groups correspond to smaller most
recent built ships (with 5 or less years old) to the oldest ships
with more than 20 years.

Table 5: LPG fleet by group of age for the total values for
the variables: number of ships, deadweight gross tonnage and
propulsion power.

Source: Authors.

There are 335 LPG ships with 5 or less years, 147 ships
between 6 and 10 years, 327 ships between 11 and 15 years,
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159 ships between 16 and 20 years and 514 LPG ships with 21
years or more.

The average age of the active LPG fleet in December 2019
is 15.2 years.

In the Table 6 is shown that the newest ships are, as average
bigger in size (deadweight and gross tonnage) and in conse-
quence, with more propulsion power required.

Table 6: Average value per ship for the LPG fleet by group of
age for the variable deadweight gross tonnage and propulsion
power.

Source: Authors.

3.4. LPG fleet structure by propulsion power.

For the LPG carriers, 4 groups of age have been made to
structure the LPG fleet. The groups correspond to the ship with
lower propulsive power installed on board (less than 2,000 kW),
normally the smaller ships in the fleet and the ones with the
larger propulsive engines installed on board (equal or greater
than 10,000 kW).

The total propulsion power installed on the LPG fleet in ser-
vice in December 2019 was 10,353,605 kW.

Table 7: LPG fleet by group of Propulsion Power for the to-
tal values for the variables: number of ships, deadweight gross
tonnage and propulsion power.

Source: Authors.

There are 338 LPG ships with less than 2,000 kW of propul-
sion power, 493 ships between 2,000 and 5,000 kW, 337 ships
between 5,000 and 10,000 kW and 314 LPG ships with equal
or more than 10,000 kW of propulsion power.

The average power per LPG ship in service in December
2019 is 6,986 kW per ship.

The ships with more propulsion power correspond with the
greater average values for deadweight and gross tonnage as
shown in Table 8.

Table 8: Average value per ship for the LPG fleet by group
of propulsion power for the variable deadweight gross tonnage
and propulsion power.

Source: Authors.

3.5. LPG fleet structure by groups of registration flags.
It is considered 4 groups of registration flags, both for LPG

and LNG carriers. The results for LPG carriers can be seen in
the Table 9.

The registration flags are as below:

• EU15: belonging to the Europe of the 15 countries until
2004

• RA: open register flags

• RM: rest of flags that are not in any of the previous group-
ings

• ROECD: OECD countries that are not within the EU15
group

Table 9: LPG fleet by group of groups of registration flags for
the total values for the variables: number of ships, deadweight
gross tonnage and propulsion power.

Source: Authors.

In the EU15 group, there are 119 LPG ships registered, 563
ships are in the RA group, 602 ships are in RM group and 198
ships in the ROCDE group.

The ships registered under RA flags are, as average, the big-
ger ships (greater deadweight and gross tonnage) and the most
powerful ships in regards propulsive power Table 10.

Table 10: Average value per ship for the LPG fleet by group
registration flags for the variable deadweight gross tonnage and
propulsion power.

Source: Authors.
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4. LNG fleet structure.

As it has been mentioned, the LNG ships and the LPG ships
have differences between them that make both fleets have differ-
ent characteristics (different lengths, sizes, installed power and
types of propulsion installed on board), therefore, the structural
analysis will be made for each of the fleets separately. In this
section is analyse the technical structure for the LNG carriers.

4.1. LNG fleet structure by deadweight.

For the LNG carriers, 4 groups of deadweight have been
made to structure the LNG fleet. The groups correspond to
smaller LNG ships (ships with less than 75,000 tons of dead-
weight) to the largest ships which are ships with equal or greater
than 100,000 tons of deadweight.

The total deadweight of the LNG fleet in service in Decem-
ber 2019 was 44,161,203 tons.

Table 11: LNG fleet by group of Deadweight for the total values
for the variables: number of ships, deadweight gross tonnage
and propulsion power.

Source: Authors.

There are 83 LNG ships with less than 75,000 tons of dead-
weight, 191 ships between 75,000 and 85,000 tons, 203 ships
between 85,000 and 100,000 tons and, 45 ships with equal or
greater than 100,000 tons of deadweight.

The average deadweight per LNG ship in service in Decem-
ber 2019 is 84,600 tons.

Calculating the mean values per LNG ship for each dead-
weight group for every variable analysed, being these ones the
deadweight, gross tonnage, and propulsion power, it is obtained
the values shown in Table 12.

Table 12: Average value per ship for the LNG fleet by group
of deadweight for the variable deadweight gross tonnage and
propulsion power.

Source: Authors.

4.2. LNG fleet structure by Gross Tonnage.

For the LNG carriers, 4 groups of gross tonnage have been
made to structure the LNG fleet. The groups correspond to
smaller LNG ships (ships with less than 60,000 gross tonnage)
to the largest ships which are ships with equal or greater than
120,000 tons of gross tonnage.

The total gross tonnage of the LNG fleet in service in De-
cember 2019 was 56,533,211 tons.

Table 13: LNG fleet by group of Gross tonnage for the total
values for the variables: number of ships, deadweight gross ton-
nage and propulsion power.

Source: Authors.

There are 24 LNG ships with less than 60,000 gross ton-
nage, 119 ships between 60,000 and 100,000 tons, 264 ships
between 100,000 and 120,000 tons and, 115 ships with equal or
greater than 120,000 tons of gross tonnage.

The average gross tonnage per LNG ship in service in De-
cember 2019 is 108,301 tons.

Calculating the mean values per ship for each Gross ton-
nage group for every variable analysed, being these ones the
deadweight, gross tonnage, and propulsion power, it is obtained
the values shown in Table 14.

Table 14: Average value per ship for the LNG fleet by group of
Gross tonnage for the variable deadweight gross tonnage and
propulsion power.

Source: Authors.

4.3. LNG fleet structure by age.

For the LNG carriers, 5 groups of age have been made to
structure the LNG fleet. The groups correspond to smaller most
recent built ships (with 5 or less years old) to the oldest ships
with more than 20 years.
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Table 15: LNG fleet by group of age for the total values for
the variables: number of ships, deadweight gross tonnage and
propulsion power.

Source: Authors.

There are 171 LNG ships with 5 or less years, 48 ships be-
tween 6 and 10 years, 153 ships between 11 and 15 years, 89
ships between 16 and 20 years and 61 LPG ships with 21 years
or more.

The average age of the active LNG fleet in December 2019
is 9.4 years.

In the Table 16 is shown that the oldest ships are, as average
smaller in size (deadweight and gross tonnage) and in conse-
quence, with less propulsion power required.

Table 16: Average value per ship for the LNG fleet by group of
age for the variable deadweight gross tonnage and propulsion
power.

Source: Authors.

4.4. LNG fleet structure by propulsion power.

For the LNG carriers, 4 groups of age have been made to
structure the LNG fleet. The groups correspond to the ship with
lower propulsive power installed on board (less than 20,000
kW), normally the smaller ships in the fleet and the ones with
the larger propulsive engines installed on board (equal or greater
than 40,000 kW).

The total propulsion power installed on the LNG fleet in
service in December 2019 was 17,570,573 kW.

Table 17: LPG fleet by group of Propulsion Power for the to-
tal values for the variables: number of ships, deadweight gross
tonnage and propulsion power.

Source: Authors.

There are 37 LNG ships with less than 20,000 kW of propul-
sion power, 251 ships between 20,000 and 30,000 kW, 199
ships between 30,000 and 40,000 kW and 35 LNG ships with
equal or more than 40,000 kW of propulsion power.

The average propulsion power installed per LNG ship in
service in December 2019 is 33,600 kW.

The ships with more propulsion power correspond with the
greater average values for deadweight and gross tonnage as
shown in Table 18.

Table 18: Average value per ship for the LPG fleet by group
of propulsion power for the variable deadweight gross tonnage
and propulsion power.

Source: Authors.

4.5. LNG fleet structure by groups of registration flags.

As mentioned before, there are considered 4 groups of reg-
istration flags, both for LPG and LNG carriers. The results for
LNG carriers can be seen in the Table 19. The groups of flag
registrations are identical as the ones used for the LPG fleet.

Table 19: LPG fleet by group of groups of registration flags for
the total values for the variables: number of ships, deadweight
gross tonnage and propulsion power.

Source: Authors.

In the EU15 group, there are 59 LNG ships registered, 311
ships are in the RA group, 103 ships are in RM group and 49
ships in the ROCDE group.

The LNG ships registered under RA flags are, as average,
the bigger ships (greater deadweight and gross tonnage) and
the most powerful ships in regards propulsive power, while the
smaller ships and less powerful LNG ships are found in ROCDE
group, as shown in Table 20.
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Table 20: Average value per ship for the LPG fleet by group
registration flags for the variable deadweight gross tonnage and
propulsion power.

Source: Authors.

5. Concluding remarks.

By doing the structure by separating between LPG and LNG
ships, it is visible the differences between these two types of
gas carrier. The average LPG ship in service in December 2019
has 17,436 tons of deadweight, 15,308 gross tonnage and 6,986
kW of propulsion power installed. On other hand, the aver-
age LNG ships has 84,600 tons of deadweight, 108,301 gross
tonnage and 33,600 kW of propulsion power installed. This is
indicating that, as average, the LNG ships are 4.8 times big-
ger in deadweight and propulsion power than the LPG ships,
and they are 7.1 times bigger than the LPG ships in regards the
gross tonnage. Moreover, aggregating both fleets with the goal
of getting a unique metrics for the gas fleet, the results might be
biased due to the disproportionate number of LPG ships versus
the number of LNG ships forming the gas fleet (74% ships are
LPG and 26% are LNG ships).

This big difference between the two types of ships makes
necessary to separate them when are carried out deeper analy-
ses of the Gas carrier fleet, highlighting the need to split the gas
carrier fleet in LNG and LPG carriers for making more accurate
analyses, especially those analyses based on the bottom-up ap-
proach where the trading patterns (ship operations) and design
factors of each ship, plays an essential role in the calculation
processes.

For both fleets, it is also seen that the newer ships (with 5
or less years old) are, in average, bigger in size than older ships
for both, LNG and LPG ships. There is an exception in the
LNG ships where the biggest average deadweight is found on
LNG ships built between 10 and 15 years ago, corresponding
with the time where the biggest LNG ships were built, the ones
known as Q-Flex and Q-Max ships, in operation as part of the
mega project of Qatar Gas.

Regarding the propulsion power installed on board, it has
been going increasing a bit over the years as well, as it is shown
in the Figure 2.
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Figure 1: Deadweight and Gross tonnage for LNG and LPG ships by groups of age.

Source: Authors.

Figure 2: Propulsion power installed for LNG and LPG ships by groups of age.

Source: Authors.


