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Research
Methodology 

Phase 1 - Underwater Noise Research
Qualitative approach with record keeping and
case study analysis
 

Phase 2 - Cost-Benefit Analysis
Mixed methodology with qualitative and
quantitative assumptions for the scenario
analysis 



Underwater Noise Pollution &
Its Implications1



Types of UWN Impulsive anthropogenic
underwater noise 

Seismic and construction noise 
Harder to avoid 
Fatal threatat 
Common in the Baltic Sea

Continous anthropogenic
underwater noise  

Noise from shipping that can be classified
as periodic (machinery) and aperiodic
(ice-breaking). 
Harder to mitigate
Very prevalent in the Baltic Sea 

   Retrieved from SSPA.se, 'Shipping and underwater radiated noise', 2016 
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Harbor porpoise:  high level of concern, critically endangered, low commercial
significance, affected by both types of UWN. 
Seals: medium to low level of concern depending on sub-species, low commercial
value.

Receptors in the Baltic Sea

Fish
Most fish species affected by UWN have high commercial value and,  high-priority receptors; 
Cod:  highly vulnerable to noise, stressed by continuous noise. 
Herring: least concern, but susceptible to the effect of masking.
Sprat: unknown threat status, require further research.

Sea mammals
Information Retrieved from HELCOM, 'Noise Sensitivity of Animals in the Baltic Sea', 2019, Baltic Marine Environment Protection Comission 
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Important
Frameworks 

LCA Framework
Does not include UWN as of now 
Already has available case studies on UWN 
Current studies emphasize transport as a source of noise
pollution, not "transportation"

Global Risk Assesment Framework (GRAF)

Environmental Risk Assesment (ERA)
Already applied to UWN
Consists of four stages (Receptors, Impact, Pressures, and Cumulative
impact)
 Required improvements to more effectively guide decisions such as:
 Limited research 
 Difficulty quantitatively measuring impact on species 
 Unclear requirements for reporting to regulators 

1.
2.
3.

New framework 
Shift from managing disasters to managing risks and hazards at the
global level 
Useful to appeal to decision-makers on all levels
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Obstacles for
Regulation
 

Awareness and Urgency  

Polluter Pays vs Incentives

Diverse Organizations 

Stakeholder Alignment

Bureaucratic Complications

Cost of Mitigation Measures

Funding 

Discussions on how to measure UWN

Consistent funding for further research is key

Public and stakeholder awareness
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Business
Impacted
 

Fishing  

Businesses do not internalize the costs of
harm from UWN 
Not all species affected have commercial
value
The implementation of proper reporting on
UWN and measurement is key 

Tourism 

Reduction of the population of cod, herring,
sprat, etc.
Change of behavior patterns in species 

Reduction of biodiversity 
It will be seen as an unsustainable industry
and will cause public outrage 
Some activities may be restricted because
of endangered species
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Possible Mitigation Measures2



Spatio-Temporal Measures Source Quieting Immediate Mitigation Measures

Marine Protected Measures (MPAs),
in the Baltic Sea known as Baltic

Marine Protected Areas and
Rerouting

Slow Steaming, Propulsion
Improving Devices and registering

noise sources 

Stopping, Regulation enforcement &
Speed and Time modifications 

In the Baltic Sea, there are over 163
BSPAs with the highest number of

them in Denmark 

Ships actively use Slow Steaming
for fuel-saving in the Baltic Sea,

Organizations work on identifying
noise sources and their impact 

Natura 2000 in the region of Baltic Sea
already require acoustic deterrent

devices

Regulations do not yet effectively
cover the threat from shipping for

BSPAs 

Without regulations,
measurements do not provide an

impact

Natura 2000 and other initiatives do
not have enough influence  

Mitigation Measures for
Continuous UWN
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Slow Steaming Propulsion Improving Devices

Slow Steaming is a practice of operating ships at a
much slower speed than designed, it has an impact

on CO2 emissions as a well as noise pollution 

PID are modifications to the hull and propeller of the ship
that can improve its efficiency and reduce the

phenomenon of cavitation and propeller vibration 

Used by ships of different sizes. It is estimated that a
ship operating at a maximum of 75% of the designed

speed leads on average to a 1-4 dB reduction in
sound pressure levels

PBCF can reduce 3-6 dB in sound pressure level of a ship
propeller, and these are also compatible with Slow

Steaming 

May delay shipping and make it more costly, also
require expanding fleet,  

There are retrofitting technologies and other innovations
that might be even more effective for UWN reduction, but

they hold low business interest

UWN Mitigation from
Shipping   
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Cost-Benefit Analysis3



Insights and Conclusions

Slow
Steaming



Revenue Insights

ESG Practices to
Gather Demand

Enhanced perception by
the clients may lead to an

increase in demand

Delivery Time Trade-
Off with Demand

Trip length increased by
27% and consideration of

passenger activities

Food, Beverages &
Consumables Change
Dependent on demand and
time on ship translates into

consumption

Growth
Rates -15% -17.5% -20%

Opt. Doub.Real.

+5% Passenger Activities

Considering
+5% for the
Additional

Time12.5% 10% 7.5%

Opt. Doub.Real.

7.5% 2.5% -2.5%

Opt. Doub.Real.
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Cost Insights

Fuel
Consumption

Reduction up to 40% with
special relevance during

current inflation & war time 

Maintenance &
Employees

Increased trip time means
more usage of ships and

work hours needed

Costs of Goods Sold
Change

Also dependent on
demand and time on ship
translates into goods sold

Growth
Rates 12.5% 15% 17.5%

Opt. Doub.Real. Considering
+5% for the
Additional

Time-40% -37.5% -35%

Opt. Doub.Real.

7.5% 2.5% -2.5%

Opt. Doub.Real.
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Optimistic
Scenario

Slight revenue
growth due to
ESG trend adds

to cost reduction
excellent

prospects

Main Conclusions

Break-even
with the

possibility of
improvements

in performance
in the future

Doubtful
Scenario

Loss of clients
due to

lengthier
delivery time
complicates
the situation

Realistic
Scenario

Operating
Revenues 96.2

Operating
Expenses

Operating
Profits

397.2

493.4

-232.7

238.7

6.0

-561.6

80.1

-481.6

Industry Total
Difference (€M)

Optimistic
Scenario

Doubtful
Scenario

Realistic
Scenario
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Insights and Conclusions

Propulsion
Improving

Devices



Revenue Insights

ESG Practices to
Gather Demand

Enhanced perception
by the clients leads to
increase in demand 

Food, Beverages &
Consumables Change

Still dependent
on demand of
the company

Growth
Rates 7.5% 5% 2.5%

Opt. Doub.Real.

7.5% 5% 2.5%

Opt. Doub.Real.

Delay of installation
due to high

investment costs

Same time on ship
reflects in no additional

consumption
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Cost Insights

Fuel
Consumption

Reduction up to 2% with
special relevance during

current inflation & war time 

Maintenance
Enhanced hardware may
mean marginal reduction,

with PBCF not requiring
additional efforts

Costs of Goods Sold
Change

Dependent linearly on demand
but same time means no

additional goods sold

Growth
Rates -2% -1.5% -1%

Opt. Doub.Real.

7.5% 5% 2.5%

Opt. Doub.Real.
No changes considered

but possible future impact
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Costs
Associated

From €89,310 to
€133,965 for the

PBCF implemented
in each ship

Other
Concerns

Delay in
installation due to
high costs & only
marginal benefits

in older ships

Financial
Changes

Cash Outflow &
Increase in Fixed

Assets

Investment Insights
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Optimistic
Scenario

Highly reliable
for the largest

firms since
profits surpass

investment
costs

Main Conclusions

Plausible to
sustain and

leaves an
interesting
margin for

investment

Doubtful
Scenario

Investment
costs

constitute
barriers

difficult to
surpass

Realistic
Scenario

Operating
Revenues 493.4

Operating
Expenses

Operating
Profits

8.4

501.8

328.9

10.0

338.9

164.5

11.6

176.0

Industry Total
Difference (€M)

Optimistic
Scenario

Doubtful
Scenario

Realistic
Scenario

Underwater Noise Pollution
& Its Implications

Possible Mitigation
Measures

Cost-Benefit Analysis: Slow Steaming
& Propulsion Improving Devices

Forthcoming Points of
Influence Industry Insights Final

Recommendation



Other
Possible
Implications

Share Price Impact

Installation Time of PIDs
Concerns regarding stoppage
of operations
However, only 1/2 day to install
each PBCF

ESG's positive impact of 2.2%
on the share price
Setback of 0.7% when not
following similar practices 
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Forthcoming Points of Influence
Underwater Noise
Pollution PoliciesInvestor Shift Ships at Sea with

Slow Steaming

Pollution
Taxes

Enhanced
Financing Displacement

Underwater Noise Pollution
& Its Implications

Possible Mitigation
Measures

Cost-Benefit Analysis: Slow Steaming
& Propulsion Improving Devices

Forthcoming Points of
Influence Industry Insights Final

Recommendation



Industry Insights5



Industry Insights

Awareness of
Underwater Noise

Pollution

Possible
Measures and

Implementation

Necessity for
PoliciesSupervisionMeasuring

Pollution
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Final Recommendation
Best

Environmental
Practice

Best
Available

Technique
Slow

Steaming
Propulsion

Improving Devices
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Impact
After

Measure

Noise
Levels

Operating
Revenues

Operating
Expenses

Operating
Profits

Realistic
Scenario

-1 to -4
dB

-€232.7M €238.7M €6.0M

Impact
After

Measure

Noise
Levels

Operating
Revenues

Operating
Expenses

Operating
Profits

Realistic
Scenario

-3 to -6
dB

€328.9M €10.0M €338.9M
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Final Recommendation

Best Way to
Understand

UWN 

Best Way to
Motivate

Stakeholders 

Environmental
Research

CO2 Analogy
Regulations



Thank you!
 

Questions?



Appendices



Part 1

Speed in
Knots

Time to
Cover 100

km in hours

Difference
in %

20.5 2.632 -

16.2 3.33 27%

Difference in Delivery Time.
Retrieved from own calculations.

Speed in
Knots

Fuel
Consumption
per day (MT)

Difference
in %

20.5 125 -

16.2 75 -40%

Difference in Fuel Consumption.
Retrieved from Elsevier, 2015.



Part 2

Industry Total
Difference in

Value (€M)

Doubtful
Scenario

Realistic
Scenario

Optimistic
Scenario

Ferry
Services
Revenue

-508.4 -249.4 9.7

Consumables
Revenue

-53.2 16.6 86.5

Operating
Revenues

-561.6 -232.7 96.2

Difference in Industry's Revenues from Actual
2019 to Parallel 2019 with Slow Steaming.

Retrieved from own calculations and based on
companies' financial statements of 2019.

Industry Total
Difference in

Value (€M)

Doubtful
Scenario

Realistic
Scenario

Optimistic
Scenario

Fuel Costs 115.0 123.2 131.4

Maintenance
Costs

-39.6 -33.9 -28.3

Employee
Costs

-163.6 -140.2 -116.8

Costs of
Goods Sold

15.3 -14.2 -43.7

Mix of
Operating
Expenses

153.0 303.8 454.6

Operating
Expeneses

80.1 238.7 397.2

Note: Due to not complete disclosure of some rubrics, a mix
of operating expenses of fuel, maintenance, and employees
was needed to be taken into account for some companies.

Difference in Industry's Expenses from actual 2019 to
parallel 2019 with Slow Steaming. Retrieved from own

calculations and based on companies' financial
statements of 2019.



Part 3

Industry Total
Difference in

Value (€M)

Doubtful
Scenario

Realistic
Scenario

Optimistic
Scenario

Ferry Services
Revenue

129.5 259.1 388.6

Consumables
Revenue

34.9 69.8 104.8

Operating
Revenues

164.5 328.9 493.4

Difference in Industry's Revenues from
Actual 2019 to Parallel 2019 with PIDs.

Retrieved from own calculations and based
on companies' financial statements of 2019.

Industry Total
Difference in

Value (€M)

Doubtful
Scenario

Realistic
Scenario

Optimistic
Scenario

Fuel Costs 3.3 4.9 6.6

Costs of
Goods Sold

-14.7 -29.5 -44.2

Mix of
Operating
Expenses

23.0 34.5 46.0

Operating
Expeneses

11.6 10.0 8.4

Note: Due to not complete disclosure of some rubrics, a mix
of operating expenses of fuel, maintenance, and employees
was needed to be taken into account for some companies.

Difference in Industry's Expenses from Actual
2019 to Parallel 2019 with PIDs. Retrieved

from own calculations and based on
companies' financial statements of 2019.
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