Decarbonising smaller vessels
Introduction
	Thank you for responding to our call for evidence regarding the introduction of emission reduction measures for vessels with a gross tonnage below 400, as mentioned in the maritime decarbonisation strategy [opens in a new window].

Closing date is 8 September 2025.
Accessibility statement
Read our accessibility statement for SmartSurvey forms [opens in a new window].
Confidentiality and data protection
Department for Transport is asking for the views on our call for evidence regarding the introduction of emission reduction measures for vessels with a gross tonnage below 400, as mentioned in the maritime decarbonisation strategy.

View DfT online form and survey privacy notice [opens in a new window] for more information on how your personal data is processed in relation to this survey.

In addition we are asking individuals:
· their existing status regarding working in the maritime, inland waterways or similar sector and if relevant the area of your current or previous work in this area, to gain an insight of your personal knowledge
· if you own a privately used maritime vessel plus, if so, the type of vessel, in order to ascertain the effect to yourself of this work 
Do not include personal information in your responses unless specifically requested.





Personal details
1. What is your name?
		Ross Wombwell





2. What is your email?
		rwombwell@britishmarine.co.uk





3. Are you responding on behalf of an organisation?
	 x
	Yes (Go to ‘Organisation details’)

	    
	No





Individual details
4. You:
	    
	currently work in the maritime sector, inland waterways or similar sector

	    
	have previously worked in the maritime sector, inland waterways or similar sector (Go to ‘Worked in the maritime sector’)

	    
	have never worked in the maritime sector, inland waterways or similar sector  (Go to ‘Maritime vessel owner’)





Works in maritime sector
5. What area do you work in?
		









[Now go to ‘Maritime vessel owner’]

Worked in maritime sector
6. The area you worked in was?
		











Maritime vessel owner
7. You:
	    
	own a maritime vessel for private use

	    
	do not own a maritime vessel (Go to ‘Call for evidence’)





Vessel type
8. What type of vessel or vessels do you have?
		









[Now go to ‘Call for evidence’]

Organisation details
9. What is the name of your organisation?
		British Marine 





10. Your organisation has:
	x
	1 to 50 employees

	    
	51 to 100 employees

	    
	101 to 150 employees

	    
	another amount above 150 employees:
	 





11. Your organisation is:
	  x  
	within the maritime sector

	  x  
	within the inland waterways sector

	  x  
	associated with the greater supply chain of maritime

	    
	a sector similar to maritime

	    
	not associated with maritime and sectors associated with maritime: (After answering go to ‘Switching barriers’)


	British Marine is the trade association for the UK leisure, superyacht and small commercial marine industry. Our 1200 members come from a broad range of businesses including boat builders, chandlers, brokers, marinas, passenger boats and engine manufacturers, collectively contributing to 60% of the industry's annual revenue of over £4.2 billion, with a significant 29% of this being exported globally.

Committed to the health of our oceans and reducing the environmental footprint of industry, including the carbon footprint produced by recreational boating, British Marine champions sustainable practices within the industry, encouraging members to adopt eco-friendly approaches to preserve marine ecosystems.  

The way that this call for evidence has been set out and the way the questions have been asked is not well suited for responses from representative or member organisations, there is a significant amount of research, data and other resource that has been invested in over the last few years by industry, which do not fit the questions that have been asked by this CfE. 

We have therefore attempted to ensure that this information has been included in the question responses where we fell it is best placed. 









Maritime sector
12. Which part of the maritime, inland waterways or similar sector do you work in?
	    
	Vessel owners (Go to ‘Traditional vessel purchasing’)

	    
	Vessel leasers (Go to ‘Traditional vessel purchasing’)

	    
	Vessel operators (Go to ‘Traditional vessel purchasing’)

	    
	Vessel builders

	    
	Ports (Go to ‘Traditional vessel purchasing’)

	  x  
	Trade association (Go to ‘Traditional vessel purchasing’)

	  x  
	Trade representatives (Go to ‘Traditional vessel purchasing’)

	    
	Inland waterway organisation (Go to ‘Traditional vessel purchasing’)

	    
	Recreational craft users (Go to ‘Traditional vessel purchasing’)

	    
	Government bodies (Go to ‘Traditional vessel purchasing’)

	    
	Zero and near zero emission fuels (producers and infrastructure) (Go to ‘Switching barriers’)

	    
	Energy networks (Go to ‘Power use’)

	    
	Non-Governmental Organisation (NGO) (Go to ‘Switching barriers’)

	    
	Academics (Go to ‘Switching barriers’)

	    
	Harbours (Go to ‘Traditional vessel purchasing’)

	    
	Marinas (Go to ‘Traditional vessel purchasing’)

	    
	Naval architects

	    
	Another type of organisation: (After answering go to ‘Switching barriers’)
	 








Building and retrofitting vessels
13. Do you build and retrofit vessels to meet zero or near zero emission required?
	    
	Yes, both build and retrofit

	    
	Yes, build only

	    
	Yes, retrofit

	  X we  represent those who do.  
	No (Go to ‘Call for evidence’)

	    
	Don't know (Go to ‘Call for evidence’)





Clean technology supply chain
14. When building zero or near zero emission vessels, where does the majority of your clean technology supply chain for clean technologies come from?
	    
	Within the UK only (Go to ‘Zero or near zero vessel fleet’)

	    
	Outside the UK only

	    
	Both within the UK and outside the UK





Clean technology supply chain: outside the UK
15. Where outside the UK?
		











Zero or near zero vessel fleet
16. How many, if any, zero or near zero emission vessels:
	
	0
	1 to 10
	11 to 20
	21 to 35
	Above 35

	have you built to date
	    
	    
	    
	    
	    

	do you currently have on order to build
	    
	    
	    
	    
	    



If "above 35" state how many?
	





17. Currently your vessel fleet is:
	    
	mainly standard builds

	    
	mainly bespoke builds

	    
	an equal split of standard and bespoke builds 


18. Do you expect your fleet composition to alter due to the addition of zero or near zero vessels?
	    
	Yes

	    
	No (Go to ‘Zero and near zero barriers’)

	    
	Don't know (Go to ‘Zero and near zero barriers’)





Fleet composition to change
19. How do you expect the composition of your fleet to change regarding zero or near zero vessels and why? 
		











Zero and near zero barriers
20. What, if any, are the barriers you face in building zero or near zero emission vessels?
	    
	Facilities

	    
	Skills

	    
	Major integration challenges

	    
	Cost

	    
	Supply chain constraints on low emission technologies

	    
	Lack of demand

	    
	Another reason:
	 





21. What, if any, alterations are needed at your shipyard to build a greater number of zero or near zero emission vessels?
		








22. What, if any, types of investment are needed at your shipyard to build a greater number of zero or near zero emission vessels?
		











Zero or near zero emission vessel usage
23. Your zero or near zero emission vessels are for use:
	    
	within the UK only

	    
	outside the UK only

	    
	both equally within and outside the UK

	    
	both but mostly within the UK

	    
	both but mostly outside the UK





UK use
24. What percentage of the vessels that you produced were used in the UK over the 2023 calendar year?
	 


25. Do you expect this to change in the next:
	
	Yes
	No
	Don't know

	5 years
	    
	    
	    

	6 to 10 years
	    
	    
	    



Change how?
	








Design
26. How long does it take to design a zero or near zero emission vessel in months?
	    
	Less than 3 months

	    
	3 up to 6 months

	    
	6 up to 8 months

	    
	Above 8 months:
	 





27. How long does it take to retrofit an existing vessel to be zero or near zero emission vessel in months?
	    
	Less than 3 months

	    
	3 up to 6 months

	    
	6 up to 8 months

	    
	Above 8 months:
	 





28. How long does it take to design a zero or near zero emission vessel propulsion system in months?
	    
	Less than 3 months

	    
	3 up to 6 months

	    
	6 up to 8 months

	    
	Above 8 months:
	 









29. How long does it take to build a zero or near zero emission vessel propulsion system in months?
	    
	Less than 3 months

	    
	3 up to 6 months

	    
	6 up to 8 months

	    
	Above 8 months:
	 





30. Building a zero or near zero emission vessel propulsion system is:
	    
	faster than building a traditional propulsion system

	    
	slower than building a traditional propulsion system

	    
	the same speed as building a traditional propulsion system (Go to ‘Traditional production’)





Build speed
31. How much is the percentage difference to build a zero or near-zero emission vessel propulsion system compared to a traditional vessel propulsion system’?
	 





Traditional production
32. How long does it take you to build a traditional propulsion system in months?
	    
	Less than 3 months

	    
	3 up to 6 months

	    
	6 up to 8 months

	    
	Above 8 months:
	[bookmark: _Hlk193447492] 








Zero or near zero designing and building experience
33. Do you have any experience of designing and building zero or near zero emission technologies?
	    
	Yes, designing and building

	    
	Yes, designing only

	    
	Yes, building only

	    
	No (Go to ‘Your criteria’)

	    
	Don't know (Go to ‘Your criteria’)





Experience
34. What zero or near zero emission technologies experience do you have?
		











Your criteria
	The refresh to the National Shipbuilding Strategy estimated that in 2020 ship and boat building, repair and maintenance contributed £2.8 billion in value added to the UK economy, from a turnover of around £6.1 billion and accounted for around 42,600 jobs. There were 1,685 registered business in this industry, 99% of which were Small and Medium  Enterprises (SMEs). 

The UK shipbuilding sector has many strengths, including the design and integration of warships, complex vessel design, leisure vessels, and vessel conversion1. Whilst not all of these shipbuilding activities may be relevant for this call for evidence, the opportunity to capitalise on this turning point in domestic shipbuilding is clear

In this section we are looking to understand the market for shipbuilding in the UK. We recognise that a large proportion of the vessels built in the UK are exported. We are committed to maintaining and improving the competitive advantage of the UK as a shipbuilding maritime nation, as such it is important for us to have a strong understanding of the capacity and demand for zero-emission shipbuilding in the UK. 


35. The criteria you meet is as a vessel:
	    
	owner

	    
	operator

	    
	charterer

	    
	leaser

	   x 
	none of the above (Go to ‘Call for evidence’)





Traditional vessel purchasing
36. Your preference when purchasing traditionally fuelled vessels is:
	    
	to buy the vessels new

	    
	to buy the vessels second hand

	    
	neither a preference to buying new or second hand vessels



What factors do you consider when making this decision?
	





37. Your preference when purchasing zero or near zero emission vessels is:
	    
	to buy the vessels new

	    
	to buy the vessels second hand

	    
	neither a preference to buying new or second hand vessels



What factors do you consider when making this decision?
	










38. Overall the vessels in your fleet are built:  
	    
	within the UK (Go to ‘Production reasoning’)

	    
	outside the UK

	    
	both equally within and outside the UK

	    
	both but mostly within the UK

	    
	both but mostly outside the UK

	    
	in an unknown areas or areas 





Countries of production
39. What country or countries are your vessels built within?
		The commodity codes for marine combined with the DIT numbers would identify what was being imported from what country. 
The latest trade data for recreational vessels is attached in file UK Import Data 2023 – Marine


















Production reasoning
40. Why did you choose to have it built there?
		











Retrofitting of vessels
41. Will you be able to retrofit your vessels with zero or near zero emission capability?
	    
	Yes, all of our vessels (Go to ‘Retrofitted technology’)

	    
	Yes, some of our vessels (Go to ‘Percentage of zero or near zero emission fleet’)

	    
	No, none of our vessels

	  x  
	Don't know (Go to ‘Retrofitted technology’)



	There are many variables that identify whether a specific vessel is able to be retrofitted. 
The ICOMIA report “Pathways to Propulsion”, carried out by Ricardo, researched the most suitable propulsion systems for 9 different types of new vessel, but the data itself also informs retrofitting. 
Greenhouse gas life cycle assessment – any decision as to whether or not to retrofit an alternative propulsion system in an existing vessel must be made through an assessment of the environmental impact of any modification. The only way to ensure that the assessment is not misleading is through full cradle to grave assessment of any considered alternatives. Due to the low operational hours of recreational craft, in many cases the greenhouse gas totals of the new propulsion system (embedded in the materials, manufacture, transport, maintenance etc, plus energy carrier) will outweigh the tailpipe emissions of an existing propulsion system. Only a full LCA will identify if change is beneficial to the environment. 
Total cost of ownership – if the total cost significantly outweighs the existing costs then transition is unlikely to occur, users will simply walk away from their vessels, this will decimate the sector. 
Boat power system implications – boats are complex systems and as such alternative propulsion systems may not meet the requirements of specific vessel or vessel types, 
· energy carrier energy density, 
· onboard space, 
· onboard weight, and 
· onboard safety 
must all be taken into consideration. 
Many replacement technologies are unsuitable for marine or maritime use due to safety considerations, you cannot just pull over and get out if there’s a problem.
Infrastructure implications - Ensuring that vessels have access to refuelling, especially in a water side location, will be complex for any of the alternatives, there must be a way and means of ensuring that the investment required is enabled, current taxation policy is already limiting investment in the delivery of waterside electrical and alternative fuel supply infrastructure


Not able to retrofit vessels
42. Why not?
		[bookmark: _Hlk207183331]









[Go to ‘Technological readiness’]

Percentage of zero or near zero emission fleet
43. What percentage of your fleet is zero or near zero emission capable?
	





Retrofitted technology
44. What, if any, technology will be retrofitted in these cases?
		Given the low annual usage of these vessels, for each vessel and type here will be a point where annual usage must be sufficient for the use of an alternative fuel or propulsion system to be environmentally beneficial. This must be calculated by an LCA base upon the annual usage of the vessel. 








45. Outline what, if any, steps you have you taken to understand the:
	opportunities of retrofitting
		We are supporting the development of an international Life Cycle Assessment Framework in alignment with the EU’s Product Environmental Footprint (PEF) guidelines, ensuring environmental assessments are standardised, robust, and comparable. This will enable users to compare the environmental impacts of any proposed retrofitted systems from an environmental position and ensure any change is beneficial to the environment. 

We have attached the brief for this LCA framework development project from the European Boating Industry (EBI) the project leaders. 




	challenges of retrofitting
		





46. Have you ever disposed of a vessel?
	    
	Yes

	    
	No (Go to ‘Fuels and infrastructure’)

	    
	Don't know (Go to ‘Fuels and infrastructure’)





Vessel disposal
47. How did you dispose of your vessels?
	    
	Scrappage within the UK

	    
	Scrappage outside the UK

	    
	Selling within the UK

	    
	Selling outside the UK

	    
	Another way:
	 





48. What was the main motivation for getting rid of the vessels?
		











Fuels and infrastructure
	We recognise that in order to implement policies to decarbonise the domestic maritime fleet, the infrastructure to support green technologies must be developed alongside. We need to improve our understanding of the current capacity for zero or near zero fuels and electricity, and how much this will need to be scaled up to meet future demand.


49. How much:
	low carbon fuel would be required to decarbonate your fleet including which fuel you require
		It is understood that the DfT do not have an emissions inventory/model for the DfT sub category identified as Inland Waterways and Leisure Craft. As such we would propose that the following data is the most up to date that is available in this sector. 

In 2018 it was reported in the annual ICOMIA Statistics report that the UK boatpark was 559,973 vessels. This was separated into vessel types and sizes. 

PWC’s – 13,155
Sailboats 2.5m to 7.5m – 183,940
Sailboats 7.6m to 12m – 26,568
Sailboats 12.1m to 24m – 4,677
Sailboats > 24m – 127
Sailboats total – 215,311
Inflatable Boats >100kg – 64,697
Inboard Motor Boats 2.5m to 7.5m – 31,225
Inboard Motor Boats 7.6m to 12m – 52,468
Inboard Motor Boats 12.1m to 24m – 12,715
Inboard Motor Boats > 24m – 288
Inboard Motor Boats total – 96,696
Other rigid boats incl outboard motor boats 2.5m to 7.5m – 164,573
Other rigid boats incl outboard motor boat 7.6m to 12m  - 5,541
Other rigid boats incl outboard motor boat total – 170,114

Using an agreed calculation of average annual use per vessel type and size, and the average fuel type and use from each category it would be possible to calculate an average annual fuel use for the leisure Sector (including inland leisure). And the annual emissions. 

We would suggest that the data that has been gathered to create the EBI PEF LCA would be the most appropriate annual average usage data for all different vessel types to support this calculation and have supplied this info to Ricardo who are developing the emissions inventory for the DfT. 





	energy would it take to decarbonise your fleet including which energy source you require
		





50. You currently operate:
	    
	electric vessels [Answer ‘Electric charging’]

	    
	fuel vessels [Answer ‘Bunkering’]

	    
	hybrid vessels [Answer ‘Charging and bunkering’]





Electric charging
51. Will you, in the future, tend to charge at the same location?
	    
	Yes

	    
	No

	    
	Don't know

	
	


Why?
	





52. How much electricity would you require to charge a zero or near-zero emission vessel (in megawatts)?
		
















53. How much choice do you have over where you charge?
	    
	Full choice

	    
	Some choice

	    
	No choice

	    
	Don’t know



Why?
	





54. What factors, if any, influence where you charge?
		








55. How, if at all, do infrastructure considerations influence investment decisions in reducing emissions?
		











Bunkering
56. Do you tend to bunker at the same location?
	    
	Yes

	    
	No

	    
	Don’t know (Go to ‘Bunkering for zero or near zero vessels’)





Bunkering reasoning
57. Why?
		











Bunkering for zero or near zero vessels
58. How much fuel would you require to bunker a zero or near-zero emission vessel (in tonnes)?
		











Charging and bunkering
59. Do you tend to charge and bunker at the same location?
	    
	Yes

	    
	No

	    
	Don't know (Go to ‘Zero or near zero: fuel and electricity’)





Location use reasoning
60. Why?
		











Zero or near zero: fuel and electricity
61. How much:
	fuel would you require to bunker a zero or near-zero emission vessel (in tons)
		For a Hydrogen fuelled vessel the current estimates are

2.5 kg for H2 ICE Outboard 
To
113 kg for H2 Fuelcell High Performance Motoryacht, 

Both of these totals giving a total range of between 1.15 and 1.5 average trip distances depending on vessel type with other vessel types in between. 




	electricity would you require to charge a zero or near-zero emission vessel (in megawatts)
		Current electric propulsion vessels on the market range from:

500 wh for an electric outboard 
To 
350 kWh for a pure electric propulsion motor vessel.

Both of these totals giving a total range of between 1.15 and 1.5 average trip distances depending on vessel type with other vessel types in between.








Emission regulation
62. Are you currently subject to any emission regulations while operating your vessels?
	  x 
	Yes

	    
	No (Go to ‘Emission reporting’)

	    
	Don't know (Go to ‘Emission reporting’)





Type of emission regulation
63. Which emission regulations?
		Engine emissions regulations for new products are Euro 6, NonRoad Mobile Machinery Regulations or Recreational Craft Regulations 2017 SI 737.  











Emission reporting
64. Do you currently report your vessel emissions?
	    
	Yes (Go to ‘Emission report authorities’)

	  x  
	No

	    
	Don't know (Go to ‘Reporting emission: benefits and costs’)





Not currently reporting
65. Why not?
		No requirement to do so. 








66. Do you intend to report your vessel emissions in the future?
	    
	Yes

	   x 
	No (Go to ‘Reporting emission: benefits and costs’)

	    
	Don't know (Go to ‘Reporting emission: benefits and costs’)





Future emission reporting
67. When do you plan to start reporting your vessels emissions in the future?
	    
	This year

	    
	Next year

	    
	In the next 5 years

	    
	In the next 10 years

	    
	Above 10 years:
	 
Never unless the regulations change






[Now go to ‘Reporting emission: benefits and costs’]

Emission report authorities
68. Who do you report your vessel emissions to?
		n/a








69. Do you use standard methodology when calculating your emissions?
	    
	Yes

	    
	No (Go to ‘Emission calculation’)

	    
	Don't know (Go to ‘Emission calculation’)





Methodology used
70. What methodology?
		n/a











Emission calculation
71. How do you currently calculate your emissions?
		They are not calculated











Reporting emission: benefits and costs
72. What do you estimate, if any, are the:
	benefits of reporting vessel emissions in the next 5 years
		




	costs of reporting vessel emissions in the next 5 years
		Unknown - As there is no requirement to do so the technology and resources that would be required to do so is unknown. 








Traditional fuelled vessels
73. What in your view is the average cost, to the nearest £1,000 pounds, to buy a new traditionally fuelled vessel?
		Between £200 and @ £10,000,000
Mean Average is @£4,999,900.








74. In comparison to a new traditional fuel vessel you think it would cost:
	  x  
	more to buy a new zero or near-zero emission vessel

	    
	less to buy a new zero or near-zero emission vessel

	    
	the same to buy a new zero or near-zero emission vessel (Go to ‘Second-hand traditionally fuelled vessels’)





Cost comparison
75. How much, as a percentage, do you expect the difference to be?
		This question is a 10 page answer with multiple variables, including what alternative system is used, the vessels range with different system, many alternatives will not achieve the same range even at far greater cost, refuelling capabilities, etc.

The ICOMIA Pathways to Propulsion Study carried out by Ricardo identified the cost difference between 6 different propulsion types on 9 different vessels, with specific decisions made on range, safety, etc

Subject to the multiple variables identified above, the percentage differences calculated at 2022 prices were as follows:

	Cost as a percentage of original fuel system 
	Inflatable
	Fishing
	Displacement MY
	High Power MY
	Sailing Yacht
	Pontoon boat
	Day boat 
	PWC
	IWV

	HVO Ice cost as a % of Diesel ICE
	 
	 
	100%
	100%
	100%
	 
	 
	 
	100%

	Egasoline ICE cost as a % of Petrol ICE
	100%
	100%
	 
	 
	 
	100%
	100%
	100%
	 

	H2 ICE cost as a % of Current  ICE
	248%
	262%
	 
	 
	236%
	267%
	176%
	181%
	 

	H2 Fuel Cell cost as a % of Diesel ICE
	 
	 
	704%
	1059%
	 
	 
	 
	 
	527%

	Battery Electric cost as a % of Current ICE
	424%
	412%
	545%
	413%
	321%
	481%
	199%
	126%
	333%

	Hybrid cost as a % of Current ICE 
	183%
	156%
	186%
	174%
	330%
	213%
	143%
	138%
	259%
















Second-hand traditionally fuelled vessels
76. What in your view is the average cost, to the nearest £1,000 pounds, to buy a second-hand traditionally fuelled vessel?
		Between £200 and £7,500,000. 
Mean average would therefore be £3,749,900. 









77. In comparison to a second-hand traditional fuel vessel you think it would cost:
	 x 
	more to buy a second-hand zero or near-zero emission vessel second hand

	    
	less to buy a second-hand zero or near-zero emission vessel second hand

	    
	the same to buy a second-hand zero or near-zero emission vessel second hand (Go to ‘Retrofitting traditional fuelled vessels’)





Second-hand cost comparison
78. How much, in percentage, would you expect the difference to be?
		Example is Sunreef 80 eco vs Sunreef 80 Sailing. 

Sunreef 80 boats for sale - boats.com

Sunreef 80 Eco (sail)  2022 = £6, 840, 000
Sunreef 80 Sailing 2022 = £4, 423, 00

155% of total cost for the hybrid version. 










Retrofitting traditional fuelled vessels
79. As a percentage of the value of a vessel, how much approximately would it cost to retrofit a traditionally fuelled vessel to:
	
	Answer

	eliminate pollutants
		Unknown




	eliminate greenhouse gases
		Given we are talking about retrofitting it is assumed that the vessel is therefore used and not new. This is important for values. 

With 6 different propulsion types and 9 different vessels this question has countless answers but we will try and use 2015 as a base, i.e. the price of a typical vessel of each type which was built in 2015, both pollutants and greenhouse gasses are covered as different replacement technologies have different benefits, H2 is pollutants and GG, HVO is only net GG. 

	Retrofit Cost as a percentage of vessel cost
	Inflatable
	Fishing
	Displace
ment MY
	High Power MY
	Sailing Yacht
	Pontoon boat
	Day boat 
	PWC
	IWV

	HVO ICE  Retrofit cost as % of 2015 vessel cost
	 
	 
	6%
	26%
	6%
	 
	 
	 
	9%

	Egas ICE Retrofit cost as % of 2015 vessel cost
	71%
	89%
	 
	 
	 
	79%
	49%
	199%
	 

	H2 ICE Retrofit cost as % of 2015 vessel cost
	176%
	232%
	 
	 
	15%
	212%
	86%
	360%
	 

	H2FC Retrofit % of 2015 vessel cost
	 
	 
	44%
	271%
	 
	 
	 
	 
	47%

	Battery Electric Retrofit cost as % of 2015 vessel cost
	301%
	364%
	34%
	106%
	20%
	382%
	97%
	251%
	30%

	Hybrid Retrofit cost as % of 2015 vessel cost
	130%
	138%
	12%
	44%
	20%
	169%
	69%
	275%
	23%














Operating costs
	We are asking about the operating costs of:
· traditionally fuelled vessels 
· zero or near-zero emission vessels
When answering regarding operating costs we are ask that you are as accurate as possible although estimates will also be accepted. Figure supplied should be based on the operating costs incurred by a single vessel of either or both makes.

We are specifically interested in the calendar year of:
· 2023 period firstly
· 2022 period secondly
However if you do not have either of these dates similar yearly costs from other times may be entered.


80. Your operating answers are set for:
	    
	the 2023 year period

	    x
	the 2022 year period

	    
	another yearly time period
	 





81. You have operated a:
	    
	zero or near-zero emission vessel (Answer ‘Operating costs: percentages and factors’)

	    
	traditional fuelled vessel (Answer ‘Operating costs: other percentages, factors and emissions’)

Neither, these are study costs 





Operating costs: percentages and factors
82. What is the percentage cost of:
	electricity compared to the operating cost of the vessel
		




	insurance compared to the operating cost of the vessel
		




	registration compared to the operating cost of the vessel
		




	mooring compared to the operating cost of the vessel
		




	berthing compared to the operating cost of the vessel
		




	staffing compared to the operating cost of the vessel
		




	taxation compared to the operating cost of the vessel
		




	maintenance compared to the operating cost of the vessel
		




	any other costs compared to the operating cost of the vessel
		





83. What 3 factors do you think, if any, contribute the most significantly to overall operating costs of a zero or near-zero emission vessel?
	First:
		




	Second:
		




	Third:
		





Operating costs: other percentages, factors and emissions
84. What is the percentage cost of:
	fuel compared to the operating cost of the vessel
		




	insurance compared to the operating cost of the vessel
		




	registration compared to the operating cost of the vessel
		




	mooring compared to the operating cost of the vessel
		




	berthing compared to the operating cost of the vessel
		




	staffing compared to the operating cost of the vessel
		




	maintenance compared to the operating cost of the vessel
		




	any other costs compared to the operating cost of the vessel
		





85. What 3 factors do you think, if any, contribute the most significantly to overall operating costs of a traditionally fuelled vessel?
	First:
		




	Second:
		




	Third:
		





	To develop zero or near-zero policies, we need to have a comprehensive understanding of the emissions created by the current fleet.
We hope that by understanding the makeup of the current fleet, we can assess where regulatory interventions might be most impactful on emissions reductions. 
 
When replying, GHG emissions should be provided in tonnes of CO2 equivalent (CO2e). If alternatively you use other measures then state what this measure, and the rationale for using this metric, is. 
 
With regards air quality we ask that you use the metrics recommended in the Transport Appraisal Guidance Unit A3: Environmental Unit [opens in a new window].


[bookmark: _Hlk206575378]86. What are the annual average emissions created by each of your different vessel types (in tonnes of CO2 equivalent (CO2e))?
		I am not sure how this differs from question 88 as both are asking for CO2e. 








87. How, if at all, does the aging of a vessel impact the emissions created (if possible provide specific examples)?
		Different vessels ages have different emissions, emission rules have been becoming more stringent and as such emissions have been reducing as new rules come into affect. 
E.g Recreational Craft Regulations 2004 emissions rules and Recreational Craft Regulations 2017 emissions rules.
In addition, vessels generally become heavier as they age, with FRP this may be an increase in water held within the FRP structure of the vessel, with wood or metal it may be overpainting, but this weight increase is not considered to be significant. 
The inland sector has a history of overplating wasted steel hull sections, which does affect weight significantly. 


	





88. What is the annual average fuel consumption for each of your different vessel types (in tonnes of CO2e)?
		Based upon the ICOMIA Pathways to Propulsion report carried out by Ricardo in 2023, with an agreed average usage profile the 9 vessels with both traditional and replacement propulsion systems would use in tonnes of CO2e/yr:

	
	tonne/CO2e/yr

	
	Diesel or Gasoline ICE
	H2 ICE
	Hydrogen FC
	Electric
	Hybrid Diesel
	HVO or Egasoline ICE

	Sailing Yacht
	Diesel
	0.159
	0.180
	-
	0.000
	0.068
	0.159

	Displacment Motoryacht
	Diesel
	0.000
	-
	0.000
	0.000
	0.906
	0.946

	High Performance Motoryacht
	Diesel
	32.260
	-
	0.000
	0.000
	29.532
	32.260

	Inland Waterways Vessel
	Diesel
	0.326
	-
	0.000
	0.000
	0.271
	0.326

	Inflatable Boat / Tender
	Gasoline
	0.180
	0.001
	-
	0.000
	-
	0.180

	Fishing Boat
	Gasoline
	1.213
	0.006
	-
	0.000
	-
	1.211

	Pontoon Boat
	Gasoline
	2.114
	0.010
	-
	0.000
	-
	2.111

	Runabout/Day Cruiser
	Gasoline
	2.134
	0.010
	-
	0.000
	-
	2.134

	PWC
	Gasoline
	6.335
	0.029
	-
	0.000
	-
	6.335













	To continue you must be vessel operator, vessel leaser, vessel owner, ship builder or academic.


89. You are a:
	    
	vessel operator

	    
	vessel leaser

	    
	vessel owner

	    
	ship builder

	    
	academic organisation

	  x  
	another type of organisation (Go to ‘Switching barriers’)





Technological readiness
	Through the responses to the course to zero consultation we have received evidence on the different types of technologies available and the potential they have for different types of vessels. We understand that there are varying technological needs for different types of vessels, some of which are closer to widescale commercial deployment than others.
  
We understand that there are differing technological needs for different types of vessels, some of which are closer to widescale commercial deployment than others. 
 
We would like to understand what you think are the current timelines for rolling out zero or near-zero emission vessels in different sub-sectors. 

The answers supplied should be based on the use by a single vessel of either or both makes.


90. What do you anticipate, if any, are the unintended consequences of retrofitting your vessel to zero or near-zero emission capable propulsion systems?
		There are many depending on the alternative type of system:
Long Term Storage of Energy Carriers - Marine leisure craft experience high utilisation during summertime and warmer temperatures. However, throughout colder periods, these vessels are mainly inactive and require winterizing. Adoption of alternative energy systems introduces different requirements and issues when storing differing energy carriers over a long period of time.
· E-Gasoline maintains characteristics similar to baseline fuels during long term storage, whereas different considerations are required for HVO, hydrogen and batteries
· HVO is susceptible to fungal/ bio-growth which can be mitigated using biocides
· H2 tanks should ideally by emptied before long term storage to avoid safety risks from potential leaks
· Batteries can be stored over winter without being connected to shore power, however pack designs require adequate IP to prevent corrosion of components

Safety – Each different energy carrier will come with its own set of maritime safety risks, both to users and the environment. Ensuring that there is sufficient awareness of those risks, in the manufacturing, servicing and use will require a new approach for the sector.
Different safety precautions are required for alternative energy carriers. Baseline and sustainable fuels have hazards based on their harmful chemical compositions, H2 gas carries risk of explosions while batteries can cause harm by electrocution/ electric shocks
Onboard Space - Retrofit of sustainable drop-in fuel and hybrid systems requires little/ no changes to the space available in the vessels. However, the large H2 tanks in the hydrogen systems and large batteries in battery electric systems are likely to displace storage or open space available
Training - Implementation of new power systems require specialist services/ training to use and maintain technology that differs from the baseline ICE system
Stability - Battery electric power systems can potentially increase vessel stability by lowering position of centre of gravity, however this system may come with a mass penalty which negatively impacts speed and manoeuvrability.  The use of hydrogen ICE power systems may decrease craft stability and manoeuvrability due to added weight of the engine, shift of centre of gravity towards the aft and, if tanks are placed above the deck, also increased windage.
Life Expectancy For Regular Use - When compared with fossil fuel ICEs, decarbonised energy converters and energy storage options are expected to feature differences in life expectancy due to technology specific degradation behaviours.
· Propulsion batteries and hydrogen tanks are expected to have lifetime of 12.5 - 15 years, which is lower than the lifetime of most propulsion systems used in recreational marine
· These energy storage systems may require multiple replacements across craft lifetimes










91. Do you believe it is currently possible to use technological solutions for reducing emissions for vessels within your sub-sector in the next 5 years?
	  x 
	Yes, for new builds and retrofitting (Go to ‘Negative consequences for new builds and retrofitting’)

	    
	Yes, but for only retrofitting (Go to ‘Negative consequences of retrofitting’)

	    
	Yes, but for only new builds (Go to ‘Negative consequences of selection’)

	  x  
	No

	   x 
	Don't know (Go to ‘Technology emission solutions in the next 5 years’)


This question is not answerable, the variability of vessels within the Inland Waterways and Leisure Vessels sub group is enormous. Some vessels do have a technological solution, and others do not. The separator being the onboard energy required for the operation being undertaken, either commercial or pleasure. 





Technological solutions for reducing emissions reasoning
92. Why do you think it is not currently possible to use technological solutions for reducing emissions?
		In 2022 the International Council of Marine Industry Associations (ICOMIA) commissioned Ricardo to carry out a research study to identify what the most suitable alternative propulsion system would be for multiple vessel types within the Leisure subsector. This study also identified those vessel types in which alternative technologies were not yet suitable. 
The report identified various systems attributes required for identifying suitability:
Lifecycle Assessment 
Technology Commercial Readiness Level
Vessel Performance (displacement, stability, refuelling speed, manouverability)
Range
Practicality (onboard space, storage, winterisation)
Safety
Availability of Energy Carrier.
Total Cost of Ownership 
For a number of the vessel types there is currently not a replacement technology which reduces emissions over their lifecycle due to the high embedded carbon within propulsion systems and the low tailpipe emissions due to minimal usage. 
This combined with low alternative energy carrier energy densities, alternative system costs, Low TRL’s, and availability, mean that a drop in low carbon replacement fuel such as HVO and eGasoline is the only suitable alternative from both an environmental and suitability points of view. 







[Now go to ‘Technology emission solutions in the next 5 years’]

Negative consequences of retrofitting
93. What do you anticipate, if any, are the unintended negative consequences of retrofitting your vessel to zero or near-zero emission capable propulsion systems?
		Reduced range, low infrastructure availability of alternative system energy carriers, reduced onboard safety, high compliance costs of alternatives as no technical standardisation of installations, reduced onboard volume for users, increased displacement of vessels, winterisation and storage issues. Slow speed of refuelling. 









[Now go to ‘Technology emission solutions in the next 5 years’]

Negative consequences of selection
94. What do you anticipate, if any, are the unintended negative consequences of selecting zero or near zero emissions capable propulsion systems for your new build vessel?
		Reduced range, low infrastructure availability of alternative system energy carriers, reduced onboard safety, high compliance costs of alternatives as no technical standardisation of installations, reduced onboard volume for users, increased displacement of vessels, winterisation and storage issues. Slow speed of refuelling. 










[Now go to ‘Technology emission solutions in the next 5 years’]

Negative consequences for new builds and retrofitting
95. What do you anticipate, if any, are the unintended negative consequences for:
	new builds
		Reduced range, low infrastructure availability of alternative system energy carriers, reduced onboard safety, high compliance costs of alternatives as no technical standardisation of installations, reduced onboard volume for users, increased displacement of vessels, winterisation and storage issues. Slow speed of refuelling. 





	retrofitting
		Reduced range, low infrastructure availability of alternative system energy carriers, reduced onboard safety, high compliance costs of alternatives as no technical standardisation of installations, reduced onboard volume for users, increased displacement of vessels, winterisation and storage issues. Slow speed of refuelling. 









Technology emission solutions in the next 5 years
96. What type of technological solutions for reducing GHG emissions do you anticipate will be in the next 5 years for vessels within your sector?
	   x 
	Fully Electric

	   x 
	Battery electric with an extender

	  x  
	Hybrid

	   x 
	Zero or near zero fuels

	    
	Other technologies:
	





97. In reference to the technological solutions you previously selected for reducing emissions in vessels what do you anticipate will be the associated:
	vessel type
		These are not the right differentials in the assessment of technical feasibility. 

The only relevant technical trigger is whether the energy density of the energy holder is sufficient to provide sufficient energy for the vessels normal usage, with a factor of safety. 




	gross tonnage
		




	operating sector
		





98. In your view the technology of:
	
	is available to
purchase
	is available to use
	not available
	don't know is available

	fully electric:
	    
	    
	    
	    

	electric with an extender:
	    
	    
	    
	    

	hybrid:
	    
	    
	    
	    

	zero or near zero fuels:
	    
	    
	    
	    



If "not available" when do you think it will be, in years, available?
	Unfortunately this question does not adequately enable a full response due to the variables within the sub sector that has been described previously. 
There are existing electric propulsion systems available to purchase for a few vessel types. Small outboard engines up to 10kw, medium size outboards up to 40kw with reduced range, inboard drives for motor and sail vessels with reduced range. Even with reduced range the costs are significantly higher, both initial costs and Total Costs of Ownership. 
There are existing hybrid propulsion systems available to purchase for the majority of vessel types, however due to the increased weight, the embedded carbon emissions of these systems and the low utilisation of craft they do not reduce carbon emissions when assessed in a cradle to grave assessment. They are also prohibitively expensive. 
There are no hydrogen systems currently available, either ICE or Fuel Cell. 



99. Regarding:
	
	purchased this already
	used this already
	have this on order
	have not had any contact with

	fully battery electric technology you have:
	    
	    
	    
	    

	battery electric with an extender technology you have:
	    
	    
	    
	    

	hybrid technology you have:
	    
	    
	    
	    

	zero or near zero fuels you have:
	    
	    
	    
	    



If 'have not had any contact with' why not?
	






100. What, if any, other:
	technology solutions are you considering to reduce your emissions and wider environmental impacts 
		Drop in Biofuels 
Drop in efuels 
Systems efficiencies 
Life Cycle Analysis 
Manufacturing materials lightweighting
Hull design efficiencies
Onboard energy generation, solar, wind, water
Onboard smart energy management 
Waste water filtration
Black water storage and treatment





	operational solutions are you considering to reduce your emissions and wider environmental impacts
		Operational Efficiencies. 
Smart mapping
Onboard smart energy management
Domestic energy storage 








Power use
101. What is the total power capacity of your site of operation currently (in megawatts)?
		








102. What, if any, is the spare power capacity of your site of operation currently?
		








	We are asking you to specify the time of day during which your site experiences the highest energy demand, as well as the corresponding peak power usage during that period.


103. What, if any, is the peak:
	period of power, in 24 hour clock time, for your site of operation currently
		




	usage amount of power, in megawatts, for your site of operation currently
		





104. Do you support the production of zero, or near zero, emission fuels?
	    
	Yes

	    
	No

	    
	Don't know


Upgrading power abilities
105. Are you planning upgrading your capabilities in these areas?
	    
	Yes

	    
	No (Go to ‘Switching barriers’)

	    
	Don't know (Go to ‘Switching barriers’)





Upgrading costs
106. What would be the additional cost, in Great British pounds (GBP), of upgrading your existing infrastructure to support near zero, or zero emission fuels?
		Infrastructure CAPEX and OPEX 

Fossil & Sustainable Fuel Refuelling Station
A typical refuelling station for fossil fuels (Gasoline & Diesel) and sustainable fuels (e-gasoline & HVO) comprises of storage tanks that are placed underground, a pump to deliver the fuel from the underground tank and a dispenser above ground. Sustainable drop-in fuels share similar properties as their fossil counterparts, and would therefore be able to utilise the same refuelling infrastructure.
The storage capacity for a typical marina is 30,000 litres based upon ICOMIA consultation.

CAPEX costs include the equipment cost for storage tank, pump,
dispenser, and site development costs, which are mainly the construction costs to place the storage tank underground.

CAPEX/YR - $5,000 - £3,760
OPEX/YR - $6,325 - £4,755

Hydrogen Refuelling Station
A typical 700 bar compressed hydrogen refuelling station (HRS) consists of a compressor, storage tanks, refrigeration unit and dispenser. The compressor unit is utilised to take hydrogen from the supply sources to compress it into high pressure storage systems (~ 950 bar). The hydrogen is then fed into the craft’s tank by a dispenser via a refrigeration unit
which enables an increase in the flow rate of hydrogen and helps to avoid overheating from hydrogen’s isenthalpic expansion.

HRS CAPEX and OPEX were derived from a light duty vehicle refuelling station. HRS with a 100 kg H2 capacity was considered to be the ideal solution to provide sufficient H2 fuel for the leisure marine sector. To put this into perspective, 100 kg of hydrogen are able to fuel approximately 8 fishing boats, or 4 displacement motorboats based on the study specifications. The HRS CAPEX is comprised of capital costs of the following equipment:
• Compressor
• High pressure hydrogen storage tanks
• Refrigeration unit
• Dispenser
• Other electrical, controls and safety equipment
The OPEX includes the costs associated with operation and maintenance of these components. This was assumed to be 4% per year of the total CAPEX in 2022.

CAPEX/YR - $46,835 - £35,211
OPEX/YR - $30,379 - £22,839


Charging Station
Marinas can be expected to provide a range of charging units with different powers to satisfy different user and craft demands. Due to the relatively low utilisation of privately owned recreational craft, it can be expected that existing shore power may be sufficient for most users for charging overnight or over multiple days. High power charging stations can also
be deployed in marinas for instance to accommodate users undertaking consecutive day trips. The selected charging powers investigated as part of this analysis are 22 kW AC, 150 kW DC, 350 kW DC and 1 MW DC. These represent charging stations able to provide a full charge for the different craft specifications presented in the study in approximately
<1-3 hours. Furthermore, these reflect rated charging power specifications currently available on the market, except for 1 MW DC charging which is currently in advanced stages of development.

TCO was derived for each of the charging station power specification. The CAPEX includes equipment and site development costs while the OPEX is comprised of mainly maintenance, customer support, rent and warranty. 

150 kW DC, 
CAPEX/YR - $16,455 - £12,371
OPEX/YR - $3,800 - £2,857

350 kW DC
CAPEX/YR - $26,582 - £19,984
OPEX/YR - $6,329 - £4,758

1 MW DC
CAPEX/YR - $100,000 – £75,181
OPEX/YR - $21,000 - £15,788







107. What are the expected timelines for upgrading these capacities?
		Electricity
Companies are currently waiting up to 15 years to be connected to the grid
https://www.gov.uk/government/news/clean-energy-projects-prioritised-for-grid-connections
Hydrogen 
Estimated @1 yr 







Additional cost of infrastructure
108. What would be the additional cost, in GBP, of upgrading your existing infrastructure to support energy carriers?
		See previous questions








109. What would be the expected timelines for upgrading this capacity?
		











Zero or near zero: production and storage
110. What, if any, is your current ability for:
	producing zero or near-zero emission fuels at your operating site currently
		With the transition away from a carbon-based transport network and a national energy transmission system ill-prepared for future requirements, there will be an increasing need for more local and on-site renewable energy production. 

This is why we need a planning system that better prioritises decarbonisation and enables the transition to alternative clean energy solutions, including tidal, wind, solar and electric infrastructure. 

All too often businesses wanting to invest in sustainable energy solutions are hamstrung by local bureaucracy that is encouraged by failings in the current planning system.




	storing zero or near-zero emission fuels at your operating site currently
		Many marina pontoon berths have electricity, normally at 16 or 32A. 









Switching barriers
111. What, in your view, are the barriers to switching to zero or near-zero emission vessels, for specific vessel types?
		Based upon the 9 vessel types identified in the Pathways to Propulsion Study:
Inflatable boat/ tender
eGasoline 
· Lack of fuel availability 
· TCO is 120% existing
H2 ICE 
· Technology is not ready
· There are no small (20 kw) H2 ICE motors on the market, 
· Vessel range is reduced by 89% giving an average single trip range with ¼  trip safety reserve, 
· The equipment space required is +25%. 
· Storage is difficult, 
· There are no standards for system installation, 
· There is no fuel availability. 
· TCO is 200% existing.  
Battery Electric 
· Vessel range is reduced by 89% giving an average single trip range with ½ trip safety reserve, 
· The system weight is +38%. 
· TCO is 200% existing
Hybrid 
· Greater LCA impact than egasoline,
· Technology is not ready, there are no small hybrid outboard systems on the market,
· The equipment space required is +5%, 
· The system weight is +28%. 
· Storage is difficult, 
· There are no standards for system installation
· TCO is 140% existing
Fishing Boat 
eGasoline 
· Lack of fuel availability 
· TCO is 145% existing
H2 ICE 
· Technology is not ready, no equipment on the market.
· There are no medium (110 kw) H2 ICE motors on the market, 
· Vessel range is reduced by 73% giving an average single trip range with ¼  trip safety reserve, 
· The equipment space required is +89%. 
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 200% existing
Battery Electric 
· Vessel range is reduced by 75% giving an average single trip range with ¼  trip safety reserve, 
· The system volume is +8% 
· The system weight is +128%. 
· TCO is 225% existing
Hybrid 
· Greater LCA impact than egasoline,
· The equipment space required is +4%, 
· The system weight is +25%. 
· TCO is 125% existing
Displacement Motorboats
HVO – Biofuel 
· Lack of fuel availability 
· TCO is 120% existing
H2 Fuel Cell 
· Technology is not ready, no equipment on the market.
· There are no medium (75 kw) H2 Fuel Cells and propulsion systems on the market, 
· Vessel range is reduced by 92% giving an average 3 trip range before refuelling 
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 275% existing.  
Battery Electric 
· Vessel range is reduced by 92% giving an average 3 trip range before refuelling 
· The system weight is +75%. 
· TCO is 350% existing
· Power would be less at 112.5kw rather than 150kw ICE.
Hybrid 
· Greater LCA impact than HVO
· The equipment space required is +5%, 
· The system weight is +20%. 
· TCO is 150% existing
High Power Motoryacht
HVO – Biofuel 
· Lack of fuel availability 
· TCO is 120% existing
H2 Fuel Cell 
· Technology is not ready, no equipment on the market.
· There are no medium (1000 kw) H2 Fuel Cells and propulsion systems on the market, 
· Vessel range is reduced by 87% giving an average 1 trip range before refuelling with 15% trip safety reserve
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 300% existing
Battery Electric 
· Vessel range is reduced by 87% giving an average 1 trip range before refuelling with 15% trip safety reserve
· The system weight is +76%. 
· TCO is 230% existing
Hybrid 
· Greater LCA impact than HVO
· The equipment space required is +4%, 
· The system weight is +21%. 
· TCO is 150% existing
Sailing Yacht
HVO – Biofuel 
· Lack of fuel availability 

H2 Fuel Cell 
· Technology is not ready, no equipment on the market.
· There are no medium (1000 kw) H2 Fuel Cells and propulsion systems on the market, 
· Vessel range is reduced by 84% giving an average 1 trip range before refuelling with 15% trip safety reserve
· The equipment space required is +49%, 
· The system weight is +12%. 
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 190% existing
Battery Electric 
· Vessel range is reduced by 84% giving an average 1 trip range before refuelling with 15% trip safety reserve
· The system weight is +61%. 
· TCO is 175% existing
Hybrid 
· Greater LCA impact than HVO
· The equipment space required is +69%, 
· The system weight is +137%. 
· TCO is 215% existing
Pontoon Boat
eGasoline – Biofuel 
· Lack of fuel availability
· TCO is 140% existing 
H2 ICE 
· Technology is not ready, no equipment on the market.
· Vessel range is reduced by 60% giving an average 1 trip range before refuelling with no safety reserve
· The equipment space required is +145%, 
· The system weight is +42%. 
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 260% existing
Battery Electric 
· Vessel range is reduced by 75% giving an average 1 trip range before refuelling with no trip safety reserve
· The equipment space required is +70%, 
· The system weight is +162%. 
· TCO is 225% existing
Hybrid 
· Greater LCA impact than eGasoline
· The equipment space required is +12%, 
· The equipment space required is +33%, 
· The system weight is +137%. 
· TCO is 145% existing
Runabout/Day Cruiser
eGasoline – Biofuel 
· Lack of fuel availability
· TCO is 125% existing
H2 ICE 
· Technology is not ready, no equipment on the market.
· Vessel range is reduced by 79% giving an average 1 trip range before refuelling with 20% safety reserve
· The equipment space required is +61%, 
· The system weight is +13%. 
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 190% existing
Battery Electric 
· Vessel range is reduced by 79% giving an average 1 trip range before refuelling with 20% trip safety reserve
· The system weight is +81%. 
· TCO is 145% existing
Hybrid 
· Greater LCA impact than eGasoline
· The equipment space required is +5%, 
· The system weight is +32%. 
· TCO is 125% existing
Personal Watercraft
eGasoline – Biofuel 
· Lack of fuel availability
· TCO is 175% existing 
H2 ICE 
· Technology is not ready, no equipment on the market.
· Vessel range is reduced by 83% giving an average 1 trip range before refuelling with 50% safety reserve
· The equipment space required is +42%, 
· The system weight is +14%. 
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 270% existing   
Battery Electric 
· Vessel range is reduced by 83% giving an average 1 trip range before refuelling with 50% trip safety reserve
· The system weight is +42%. 
Hybrid 
· Greater LCA impact than eGasoline
· The equipment space required is +7%, 
· The system weight is +31%. 
· TCO is 110% existing
Inland Waterway Vessel
HVO – Biofuel 
· Lack of fuel availability
· TCO is 110% existing 
H2 Fuel Cell
· Technology is not ready, no equipment on the market.
· Vessel range is reduced by 96% giving an average 2 trip range before refuelling 
· Storage is difficult, 
· There are no standards for system installation, 
· No fuel availability. 
· TCO is 210% existing   
Battery Electric 
· Vessel range is reduced by 96% giving an average 2 trip range before refuelling 
· TCO is 210% existing
Hybrid 
· Greater LCA impact than HVO
· The equipment space required is +20%, 
· The system weight is +32%. 
· TCO is 185% existing

TCO is relative comparison for 2035 prices.  









Vessels
112. Does your organisation have any vessels?
	    
	Yes

	  x  
	No (Go to ‘Call for evidence’)

	    
	Don't know (Go to ‘Call for evidence’)





Types of vessels
113. What types of vessels do you have?
	    
	Oil and gas operations and maintenance vessels

	    
	Deep sea tugs

	    
	Pilot Boats

	    
	Pipe layer/cable layer vessels

	    
	Research vessels

	    
	Salvage vessels

	    
	Lightships

	    
	Fishing vessels

	    
	Ferries - only travelling from UK port to UK port

	    
	Aquaculture vessels

	    
	Port service vessels

	    
	Another type of vessel:
	 








Call for evidence
	Within this call for evidence we are attempting to collect information and data to:
· improve our understanding of the impact of a number of the considerations listed in the Course to Zero consultation [opens in new window]
· help future policy development to support the adoption of green propulsion systems
The areas being discussed are:
· the current barriers to the use of zero or near-zero emission technologies
· exemptions to future zero or near-zero emission vessel use
· views on our identified subsectors of having both clear and unclear technological pathways to decarbonisation
When answering we ask that you:
· highlight the sectors and vessel-types being discussed.
· provide actual data or estimates and specify which you are providing, including in estimates the details or assumptions and calculations used with ranges where applicable
We are particularly interested in gathering evidence on the sectors of:
· offshore wind operations and maintenance vessels
· oil and gas operations and maintenance vessels
· inland waterways vessels
· recreational craft
· ferries, only travelling UK port to UK port
· fishing
· aquaculture vessels
· port service vessels
Vessels: for the purpose of this CfE we will define a vessel to mean any watercraft designed for transportation or other purposes on water. 

Domestic journeys: all journeys taken on inland waters are considered domestic. Domestic journeys also include all shipping between two UK ports, harbours, and marinas or between a UK port, harbour or marina and an offshore installation, for example, a domestic oil rig. 

Inland waterways: inland waterways include any area of water not categorised as ‘sea,’ including rivers, canals, estuaries, lakes, and lochs. 

Greenhouse gases (GHG): the emissions accounted for under the GHG protocol are the seven Kyoto gases: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SF6) and nitrogen trifluoride (NF3). 4.5 Air pollutants: Air pollutants most relevant to the maritime sector include but are not limited to: particulate matter (PM2.5 and PM10), ozone (O3), nitrogen oxides (NOx), sulphur dioxide (SO2), non-methane volatile organic compounds (NMVOC) and ammonia (NH3). 4.6 Wider environmental impacts: For this CfE, we have defined wider environmental impacts to cover activities that will affect living organisms, their habitats, land, air and water, as well as wider natural processes, systems and cycles.

When we refer to ‘emissions’ within this CfE we are referring to just greenhouse gas emissions, rather than air pollutants.

Full information is available in the call for evidence material [opens in a new window].


114. What, if any, do you think are the main barriers to accelerating the use of zero or near-zero emission technologies?
	  x  
	Technology cost

	  x  
	Technology availability

	  x 
	Operating costs

	  x  
	Energy availability

	  x  
	Lack of government certainty

	  x  
	Minimal incentives

	  x  
	Other issues:
	No current standardised LCA framework for comparing alternative systems, components or materials. 

Slow to legislate new technologies for safety. 

No standardisation support for new technologies. 

Current energy density limitations of onboard energy carriers. 

Fragmented, unprepared and conflicted planning system for infrastructure changes. 

Current taxation is contradictory to environmental strategy, i.e. no RTFO support on biofuels for coastal vessels. Electric Maximum Resale Price (MRP) regulations must be disapplied to the resale of electricity from marine e-charging infrastructure.








Exemptions
	Maritime and inland waterways are a large transport sector and any policies developed following this call for evidence may not be appropriate for all sub-sectors, so we may need to offer exemptions.

On 3 July 2023 we published a government response titled "Developing the UK Emissions Trading Scheme: main response" [opens in a new window]. This responses states that UK government non-commercial maritime vessels as defined under the Merchant Shipping Act 1995 [opens in a new window] are excluded. This includes emergency vessels such as police boats and lifeboats.

There are certain parts of the maritime economy that fall outside of our jurisdiction for regulation (for example military vessels), many of which already have clear plans on how they will reduce emissions. The Ministry of Defence published a Climate Change and Sustainability Strategic Approach [opens in a new window] that sets out the route for defence to meet our net zero target by 2050.

We are asking which sub-sector bodies, if any, you think should be exempted from future environmental regulation.


115. What, if any, sub-sectors do you think should be excluded from potential future policy which aims to accelerate the adoption of zero emission and near zero vessels?
		No subsectors should be excluded, but whichever policies are developed must be achievable, sensible and based upon an environmental benefit and not for political motivation or public virtue signalling, as such they must be based upon LCA and be shown to be environmentally beneficial from a whole lifecycle emissions calculation. 
There should be an exemption for existing historic vessels as there is for historic cars, and for vessel replicas as there currently is with the Recreational Craft Regulations emissions rules. 




	We are asking you about your 3 main concerns regarding environmental impacts of transitioning to a zero emission fuels, this may include, but is not limited to water quality, biodiversity and air pollution.


116. What, if any, are the 3 environmental impacts that you are most concerned about in the transition to zero emission fuels?
		Higher overall emissions caused by not using an LCA basis for decisions. Mandating change or retrofitting without considering the embedded emissions in the sourcing, manufacturing and delivery of alternative systems, energy storage and energy delivery. 
Increased waste, LI batteries must be replaced more regularly than existing propulsion systems, 
Use of more hazardous and toxic materials such as heavy metals, organic solvents, acids and alkali’s. 








Clear technological pathway for decarbonisation
	We have identified that vessels with:

1. Short duty cycles.
2. Regular opportunity to recharge.
3. Space on board for sufficient battery or hydrogen storage.

Are considered to have a clear route to decarbonisation, particularly where this has been demonstrated by a representative technology demonstrator. 

This includes:
· offshore wind operations and maintenance vessels
· inland waterways vessels
· boats that can no longer be moved under their own propulsion, but excludes fixed floating platforms and structures that are used for permanent dwellings and have no means of self-propulsion
· recreational craft (excluding personal watercraft, as per 'Recreational Craft Regulations 2017: Great Britain' [opens in a new window])
· ferries - only travelling from UK port to UK port
· aquaculture vessels
· port service vessels


117. Do you agree or disagree with our identified subsectors having a clear technological pathway for decarbonisation? 
	    
	Agree (Go to ‘Unclear technological pathway for decarbonisation’)

	  x  
	Disagree

	    
	Don't know (Go to ‘Unclear technological pathway for decarbonisation’)





Disagree with clear pathway
118. Why not?
		As previously set out in our answers, the assumption that all recreational craft have a clear decarbonisation pathway is fundamentally incorrect. There appears to be an over simplification of the range of products within the leisure sector. There are many different types of vessel within this sub-sector and whilst certain leisure craft types do have solutions present, and those solutions are currently being rolled out through out the sector, with a supportive consumer/customer base who are actively transitioning where possible, many vessel types have no current technological pathway, and none currently in sight or on the far horizon. To repeat, there are many leisure/recreational vessel types which do not have a technological pathway, and to which a pathway has not yet been found, tested, trialled or even imagined. 
Even where a pathway has been identified, the range issues, prohibitive costs and embedded carbon can only lead to the conclusion that the use of drop in alternative fuels must be considered as the most environmentally suitable technology pathway at this stage.








Unclear technological pathway for decarbonisation
	We have identified the following subsectors as currently having an unclear technological pathway to reducing emissions, these are:
· oil and gas operations and maintenance vessels
· deep sea tugs
· pilot boats
· pipe layer and cable layer vessels
· research vessels
· salvage vessels
· lightships
· fishing vessels


119. Do you agree or disagree with our identified subsectors having an unclear technological pathway for decarbonisation? 
	    
	Agree (Go to ‘Other subsectors’)

	  X  
	Disagree

	    
	Don't know  (Go to ‘Other subsectors’)





Disagree with unclear pathway
120. Why not?
		Some of these vessels are not small craft, or do not have small versions under 24m length. As such they should be outside of this consultation. 
This list does not include many other subsectors such as recreational/leisure which also have vessel types which do not have existing technological pathways.  











77. Other subsectors
121. What, if any, other subsectors do you think should be included as having:
	a clear technological pathway for decarbonisation
		




	an unclear technological pathway for decarbonisation
		Inland, Leisure. 








78. Final comments
122. Any other comments?
		The leisure and inland sectors are investing and innovating to find suitable means of transitioning to carbon net 0. We have submitted a 350 page report from ICOMIA, titled Pathways to Propulsion, to the DfT team. Much of the data in our submission is from this report and fills in some of the gaps that this Call for Evidence has in its questions and how the questions have been asked. We would ask that the report is fully reviewed and taken into consideration as part of this call for evidence and the British Marine submission.
The diversity of the sector means that no single technology will be able to replace our existing propulsion systems and reduce our GHG emissions.  With an existing fleet of over half a million recreational vessels, some of which go back more than one hundred years, the long lifecycle of recreational craft gives a strong need for a realistic solution for their decarbonisation, recreational craft low annual utilisation must bring the question of embedded carbon to the forefront of environmental decision making. 
We are of the strong opinion that whichever regulatory levers are considered, the foundation of any decisions must be lifecycle analysis based to realistically be considered as a decision for carbon reduction, with sufficient access to refuelling, both nationally and internationally, and a sufficient lead in time to enable the infrastructure to be constructed, and the skilled support staff such as installers, engineers and repairers to be trained. 
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By-HS6Product

		Exporter		TradeFlow		ProductCode		Product Description		Year		Partner		Trade Value 1000USD		Quantity		Quantity Unit

		Antigua and Barbuda		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		150.94		1.00		Item

		Antigua and Barbuda		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		183.87		1.00		Item

		Antigua and Barbuda		Export		890310		Inflatable pleasure craft		2023		United Kingdom		202.21		6.00		Item

		Australia		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		24.69		64.00		Item

		Australia		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		492.96		93.00		Item

		Austria		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		298.85		2.99		Item

		Austria		Export		890310		Inflatable pleasure craft		2023		United Kingdom		61.11				

		Barbados		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		20.90				

		Belgium		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		120.56		30.21		Item

		Belgium		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		8054.51		249.71		Item

		Belgium		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		8.66		0.75		Item

		Belgium		Export		890310		Inflatable pleasure craft		2023		United Kingdom		3.14				

		Brazil		Export		890310		Inflatable pleasure craft		2023		United Kingdom		150.79		6.00		Item

		Bulgaria		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		307.93		340.00		Item

		Canada		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		1985.00		2618.00		Item

		Canada		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		593.13		8.00		Item

		Canada		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		3.71		1.00		Item

		China		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		3945.88		12245.00		Item

		China		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		896.51		2.00		Item

		China		Export		890310		Inflatable pleasure craft		2023		United Kingdom		8836.49		96386.00		Item

		Croatia		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		293.82		10.00		Item

		Croatia		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		3874.73		4.00		Item

		Croatia		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		2211.23		11.00		Item

		Croatia		Export		890310		Inflatable pleasure craft		2023		United Kingdom		22.37		3.00		Item

		Cyprus		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		216.81		8.00		Item

		Cyprus		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		761.80		2.00		Item

		Czech Republic		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		134.35		107.00		Item

		Czech Republic		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		2.43		5.00		Item

		Czech Republic		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		75.10		2.00		Item

		Czech Republic		Export		890310		Inflatable pleasure craft		2023		United Kingdom		116.93		141.00		Item

		Denmark		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		40.85		118.00		Item

		Denmark		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		234.43		1.00		Item

		Denmark		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		3847.18		14.00		Item

		Denmark		Export		890310		Inflatable pleasure craft		2023		United Kingdom		0.70		2.00		Item

		Egypt, Arab Rep.		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		135.98				

		Estonia		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		28.72		21.00		Item

		Estonia		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		635.32		1.00		Item

		Estonia		Export		890310		Inflatable pleasure craft		2023		United Kingdom		0.32		2.00		Item

		European Union		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		81775.29		3994.00		Item

		European Union		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		530365.15		3023.00		Item

		European Union		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		113879.36		1195.00		Item

		European Union		Export		890310		Inflatable pleasure craft		2023		United Kingdom		7273.18		15403.00		Item

		Finland		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		1006.16		69.00		Item

		Finland		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		15195.15		61.00		Item

		Finland		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		15894.18		6.00		Item

		France		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		4719.94		882.00		Item

		France		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		32530.60		95.00		Item

		France		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		55031.35		339.00		Item

		France		Export		890310		Inflatable pleasure craft		2023		United Kingdom		2430.93		3680.00		Item

		Germany		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		1609.85				

		Germany		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		14850.45		51.74		Item

		Germany		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		10384.37		37.77		Item

		Germany		Export		890310		Inflatable pleasure craft		2023		United Kingdom		482.28				

		Greece		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		331.49		18.00		Item

		Greece		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		3687.08		15.00		Item

		Greece		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		3452.13		508.00		Item

		Hong Kong, China		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		1.28		0.07		Item

		Hong Kong, China		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		627.70		2.46		Item

		Hong Kong, China		Export		890310		Inflatable pleasure craft		2023		United Kingdom		3.55				

		Iceland		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		98.79		1.00		Item

		Indonesia		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		38.73				

		Ireland		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		12.25		37.00		Item

		Ireland		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		332.93		1.30		Item

		Ireland		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		520.30		3.97		Item

		Ireland		Export		890310		Inflatable pleasure craft		2023		United Kingdom		123.98		18.96		Item

		Italy		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		3257.48		261.00		Item

		Italy		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		403443.30		74.00		Item

		Italy		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		3546.37		24.00		Item

		Italy		Export		890310		Inflatable pleasure craft		2023		United Kingdom		1641.93		83.00		Item

		Latvia		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		6.16		2.00		Item

		Lithuania		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		3228.91		11.00		Item

		Malta		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		2936.67		2.00		Item

		Malta		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		870.42		1.00		Item

		Montenegro		Export		890310		Inflatable pleasure craft		2023		United Kingdom		6.63		1.00		Item

		Netherlands		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		2367.09		569.09		Item

		Netherlands		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		10077.56		2009.03		Item

		Netherlands		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		5830.81		73.06		Item

		Netherlands		Export		890310		Inflatable pleasure craft		2023		United Kingdom		932.06		8031.29		Item

		New Zealand		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		1982.24		182.00		Item

		New Zealand		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		675.40		10.00		Item

		New Zealand		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		106.83		6.00		Item

		New Zealand		Export		890310		Inflatable pleasure craft		2023		United Kingdom		59.40		15.00		Item

		Norway		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		2258.94				

		Norway		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		120.17		0.57		Item

		Norway		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		170.21		0.55		Item

		Norway		Export		890310		Inflatable pleasure craft		2023		United Kingdom		779.72		100.01		Item

		Other Asia, nes		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		2345.04				

		Other Asia, nes		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		1673.68		5.45		Item

		Other Asia, nes		Export		890310		Inflatable pleasure craft		2023		United Kingdom		1.06		0.05		Item

		Poland		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		57622.32		573.00		Item

		Poland		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		19210.24		102.00		Item

		Poland		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		2860.75		64.00		Item

		Poland		Export		890310		Inflatable pleasure craft		2023		United Kingdom		281.20		21.00		Item

		Portugal		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		3576.11		266.00		Item

		Portugal		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		656.26		5.00		Item

		Serbia, FR(Serbia/Montenegro)		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		452.38		8.00		Item

		Singapore		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		50.96		75.00		Item

		Singapore		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		12.04		18.00		Item

		Slovak Republic		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		152.61		81.00		Item

		Slovak Republic		Export		890310		Inflatable pleasure craft		2023		United Kingdom		1.18		5.00		Item

		Slovenia		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		65.99		1.00		Item

		Slovenia		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		305.06		2.00		Item

		Slovenia		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		819.42		39.00		Item

		Slovenia		Export		890310		Inflatable pleasure craft		2023		United Kingdom		75.98		27.00		Item

		South Africa		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		30.24		24.00		Item

		South Africa		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		1854.40		7.00		Item

		South Africa		Export		890310		Inflatable pleasure craft		2023		United Kingdom		1695.70		78.00		Item

		Spain		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		2022.33		18.07		Item

		Spain		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		7023.03				

		Spain		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		2038.00		7.99		Item

		Spain		Export		890310		Inflatable pleasure craft		2023		United Kingdom		794.23				

		Sweden		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		430.06		34.00		Item

		Sweden		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		6624.50		51.00		Item

		Sweden		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		5510.10		10.00		Item

		Sweden		Export		890310		Inflatable pleasure craft		2023		United Kingdom		89.82		19.00		Item

		Switzerland		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		53.12		1.00		Item

		Switzerland		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		632.13		3.00		Item

		Switzerland		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		64.66		1.00		Item

		Switzerland		Export		890310		Inflatable pleasure craft		2023		United Kingdom		16.69		1.00		Item

		Thailand		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		177.26		913.00		Item

		Thailand		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		36.78		3.17		Item

		Thailand		Export		890310		Inflatable pleasure craft		2023		United Kingdom		79.02		16.00		Item

		Tunisia		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		624.27				

		Turkey		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		1373.38		123.00		Item

		Turkey		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		15356.57		11.00		Item				Totals 		Trade Value 1000USD		Quantity

		Turkey		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		9744.42		3.00		Item						1544436.74		157354.90

		Turkey		Export		890310		Inflatable pleasure craft		2023		United Kingdom		432.15		11.00		Item

		Ukraine		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		364.00		40.00		Item

		Ukraine		Export		890310		Inflatable pleasure craft		2023		United Kingdom		1601.48		90.00		Item

		United Arab Emirates		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		24.14				

		United Arab Emirates		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		1256.98		4.03		Item

		United Arab Emirates		Export		890310		Inflatable pleasure craft		2023		United Kingdom		3.22		0.15		Item

		United States		Export		890399		Rowing boats, canoes, sculls and other pleasure		2023		United Kingdom		4647.01		530.00		Item

		United States		Export		890392		Motorboats, other than outboard motorboats		2023		United Kingdom		5335.89		46.00		Item

		United States		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		1335.20		11.00		Item

		United States		Export		890310		Inflatable pleasure craft		2023		United Kingdom		1388.46		595.00		Item

		Uruguay		Export		890310		Inflatable pleasure craft		2023		United Kingdom		10.20		1.00		Item

		Vietnam		Export		890391		Sailboats, with or without auxiliary motor		2023		United Kingdom		1673.36		5.45		Item






