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Dual-fuel LPG propulsion: A smart decision or a 
premature move?

Wind turbine installation vessel (WTIV)
Reprieve or a debt trap for Scorpio Bulkers?

BW LPG’s BW Gemini is the first of 12 vessels to get retrofitted with dual-fuel propulsion engines in China. On 4 November 2020, the 
vessel received class certification and embarked on a historic Transpacific voyage with LPG as its primary fuel. In order to comply with 
the IMO 2020 sulphur emission guidelines, BW LPG opted for LPG dual-fuel engines over exhaust gas scrubbers and VLSFO. While BW 
LPG has widely marketed the various benefits of the technology, its peer Dorian LPG has opted for scrubber retrofits. EPIC Gas, a smaller 
vessel operator, has stated that it does not intend to use this technology at least until 2030 as it does not make “economic sense” at this 
point in time. It is noteworthy that the cost of retrofitting is close to $9 million per ship. 

Dual fuel LPG engines: A thing of the future?

BW LPG recently became a pure-play VLGC owner/operator, with 34 owned vessels and 46 operated vessels; the owned fleet averages a 
little over nine years. The company has scheduled dual-fuel retrofitting for 12 vessels which is expected to be completed by end-2021. Each 
retrofit costs the operator about $9 million and takes about two months to complete which is probably why, its peer, Dorian has retrofitted 
its vessels with scrubbers. In a recent interview, the CEO of Epic Gas, Charles Maltby indicated that they may look at dual-fuel LPG engines 
only after 2030, citing economic reasons. According to media sources, there are as many as eight more VLGCs from various owners that 
are expected to be retrofitted with dual-fuel LPG engines in 2022, but no retrofitting has been planned so far in the smaller vessel segment. 
However, of the 10 MGCs (24,000 cbm to 40,000 cbm) in the orderbook, 6 will be delivered with dual-fuel engines by 2021. 

Impact of dual-fuel LPG engines

As LPG propulsion engine reduces fuel consumption by 10%, sulphur dioxide emissions by 99%, particulate matters emissions by 90%, 
carbon dioxide emissions by 15% and nitrogen oxide emissions by 10% when compared with the conventional compliant fuel, it is a good 
alternative marine fuel for the 2030 IMO target for reducing emissions by 30% from 2008 levels.

LPG as a marine fuel for VLGCs offers multiple efficiency gains. Aiming to capitalise on these gains, BW LPG expects output efficiency to 
improve by as much as 11% for BW Gemini over the use of LSFO. Using LPG as a fuel will also result in easy storage and faster refuelling, 
thereby decreasing the turnaround time for these vessels at ports. LPG as a marine fuel is also future-proof and cost-efficient. In addition 
to savings from reduced fuel consumption, the vessel is also protected from price sensitivity with dual-fuel flexibility. 

Using LPG as a marine fuel will not require high investments on infrastructure as is the case with LNG. Most LPG loading/discharging 
terminals are capable of bunkering LPG-fuelled vessels as the fuel is not cryogenic and therefore does not require complex technology. 
For offshore supply, there are over 500 small coaster vessels which can perform STS transfers making LPG an infrastructure-ready 
alternative marine fuel.

Is BW LPG the only one?

Although BW LPG is the first company to use dual-fuel propulsion, it is not the only one aiming to harness the benefits of this technology. 
A snapshot of the existing orderbook provides a key insight of the upcoming trend. New vessels, especially fully refrigerated, mid- to large-
sized ships are the top in line for retrofitting. BW Gemini is a 2015-built 84,134 cbm vessel, while the second in line, BW Leo (owned by 
BW LPG) is also a 2015-built 84,195 cbm vessel. The trend, therefore, is obvious as an investment of $9 million along with two months 
of dry docking cannot be justified for older and smaller vessels.

Source: DMFR

Table 1 Orderbook of LPG dual-fuel engines as of 30 September 2020

1-5,000  cbm 5-10,000  cbm 10-15,000 cbm   15-30,000 cbm  30-50,000  cbm 50-70,000  cbm    70,000+  cbm Total

No. ’000 cbm No. ’000 cbm No. ’000 cbm No. ’000 cbm No. ’000 cbm No. ’000 cbm No. ’000 cbm No. ’000 cbm

Ethane 0 0 0 0 0 0 0 0 0 0 0 0 14 1372 14 1372

Fully 
refrigerated

0 0 0 0 0 0 0 0 6 234 0 0 21 1829 27 2063

Pressurised 0 0 4 20 0 0 0 0 0 0 0 0 0 0 4 20

Total 0 0 4 20 0 0 0 0 6 234 0 0 35 3201 45 3455
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Is the investment worth it?

The upfront cost of LPG propulsion retrofitting (more than $9 million) is significantly higher than that of scrubber retrofits with scrubbers 
costing anywhere between $2 million and $3 million per vessel. However, the direct impact can be seen in fuel consumption. Based on 
our calculations, we expect at least 15% reduction in fuel consumption as compared with high-sulphur fuel oil and 12% reduction in fuel 
consumption as compared to low-sulphur fuel oil over the next five years.

Figure 2 Estimated cost of fuel ($) per voyage for a VLGC on AG-Japan route

Source: DMR, DMFR

Source: DMR, DMFR

Figure 1 Estimated fuel consumption (tonne) per voyage for a VLGC on AG-Japan route

While LPG is perhaps the best bet in terms of fuel consumption, it loses out on fuel costs. HSFO leads the tally by only 4% as compared 
with LPG and a whopping 32% when compared with compliant low-suphur fuel. This makes LPG an ideal candidate among the three 
options, which is further affirmed by the earnings per day commanded by each vessel type. Based on our estimations and calculations, 
an LPG-fuelled vessel should overtake an HSFO-fuelled vessel by 2023 as shown below.
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Figure 3 Estimated daily TCE ($/day) for different fuel types

Source: DMR, DMFR

Conclusion: 

According to our assumptions of earnings and fuel consumption, it is noteworthy that when we take into account the $9 million upfront 
capital expenditure, and based on the assumptions of earnings and fuel consumption, the payback period for a newbuild vessel costing 
close to $80 million increases by about eight months when we factor in the $9 million upfront capex for retrofitting. This presents a 
lucrative opportunity, as any earnings beyond that period would enhance the cash flows. Also, it would appear that it makes both 
economic and environmental sense to switch to dual-fuel LPG engines, mainly for young or new mid- to large-sized vessels. BW LPG’s 
smart decision will give it the early mover advantage which may last for a while, as the other vessels will start making their way into the 
market at least a year after BW LPG.
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Disclaimer

Drewry Maritime Financial Research (DMFR) is the marketing name of Drewry Financial 
Research Services Ltd.

DFRS is incorporated in the UK and is authorised to provide investment advice in 
accordance with and pursuant to the UK Financial Services and Markets Act of 2000 (the 
“FSMA”). Drewry Financial Research Services Ltd is a wholly owned subsidiary of Drewry 
Shipping Consultants Holdings Limited, which as a group is focused on maritime research 
and advisory services.

Drewry Financial Research Services Ltd. is authorised by the Financial Conduct Authority 
(FCA).

Firm FCA Ref No - 572297 

This email has been sent by Drewry Financial Research Services Ltd (DFRS or the 
“Company”) solely for the DFRS clients who are qualified parties as per FSMA guidelines. 
Whilst the Company believes the information it uses for research is from sources believed to 
be reliable, the Company does not make any representation or warranty, express or implied, 
as to its accuracy, completeness, timeliness or correctness for any particular purpose. 
The opinions and estimates included herein reflect the analysts’ views based on available 
information on the dates specified and these views may have changed without notice. 
Any recommendation contained herein does not have regard to the specific investment 
objectives, financial situation and the particular needs of any specific client. The information 
herein is published for clients only and is not to be taken in substitution for the exercise of 
judgement by the client, who should obtain separate legal or financial advice. The Company, 
or any of its related companies or any individuals connected with the Company, accepts no 
liability for any direct, special, indirect, consequential, incidental damages, or any other loss 
or damages of any kind arising from any use of the information herein (including any error, 
omission or misstatement herein, negligent or otherwise) or further communication thereof, 
even if the Company or any other person has been advised of the possibility thereof. The 
information herein is not to be construed as an offer or a solicitation of an offer to buy or sell 
any securities, futures, options or other financial instruments or to provide any investment 
advice or services. The Company and its associates, their directors, officers and employees 
may have positions or other interests in, and may effect transactions in, securities mentioned 
herein. DFRS does not seek to do business with any of the companies mentioned other 
than sell them these reports. However, other related parts of Drewry Shipping Consultants 
Holdings Limited may seek to provide “advisory services or the sale of other group research 
products” to companies mentioned in this report.

Drewry Maritime Financial Research
15-17 Christopher Street, London EC2A 2BS, United Kingdom
financialresearch@drewry.co.uk
Telephone: +44 20 7538 0191
Fax: +44 20 7987 9396
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Jurisdictions

The distribution of this email is governed by the UK Financial Services and Markets Act 
of 2000 (the “FSMA”) and is restricted to qualified parties as defined by the FSMA. The 
distribution of this email may be restricted by rules and regulations in certain jurisdictions. 
Persons into whose possession the email may come are required to inform themselves 
about and to comply with all applicable laws and regulations in force in any jurisdiction in 
or from which it invests or receives or possesses this email and must obtain any consent, 
approval or permission required under the laws and regulations in force in such jurisdiction.

For US Investors 
Drewry Financial Research Services (DFRS or the “Company”) is an independent research 
company and is not a registered investment adviser and is not acting as a broker dealer 
under any US federal or state securities laws. The Company does not provide individual 
investment advice or hold client money. As such, the Company is not required to be 
registered as an investment adviser.

Analyst certification

The research analyst(s) set out below certifies that a) all views expressed in this report 
accurately reflect his or her personal views about any and all of the securities or issuers and 
b) that no part of the analysts remuneration was, is, or will be directly or indirectly related 
to the specific implicit or explicit recommendations or views expressed by the research 
analyst(s) in this report.
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