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The climate change framework



Climate change - UNFCCC
UN Framework Convention Climate Change https://unfccc.int/

 The 1992 United Nations 

Framework Convention on 

Climate Change (referred to as 

the UNFCCC or the Convention) 

provides the foundation for 

multilateral action to combat 

climate change and its impacts 

on humanity and ecosystems. 

The 1997 Kyoto Protocol and the 

2015 Paris Agreement were 

negotiated under the UNFCCC 

and build on the Convention.

https://unfccc.int/


Climate change – UNFCCC objective
UN Framework Convention Climate Change https://unfccc.int/

 The objective of the UNFCCC is to “stabilize 

greenhouse gas concentrations in the 

atmosphere at a level that would prevent 

dangerous anthropogenic interference with the 

climate system”.

https://unfccc.int/


Climate change regime

 The international climate regime is built upon a clear understanding of the 

threats posed by, and the causes of climate change. More than a century and 

a half of industrialization, along with the clear-felling of forests and certain 

farming methods, has led to increased quantities of greenhouse gases (GHGs) 

in the atmosphere.

 This knowledge and understanding of climate change, its causes and effects, 

has been constantly growing in breadth and depth over the last decades. It is 

based on the work of the Intergovernmental Panel on Climate Change (IPCC) 
as well as on research findings of many other organizations.

 A greenhouse gas is a gas that absorbs and emits radiant energy within the thermal 
infrared range. Increasing greenhouse gas emissions cause the greenhouse 

effect.[1] The primary greenhouse gases in Earth's atmosphere are water 

vapor, carbon dioxide, methane, nitrous oxide and ozone. Without greenhouse 

gases, the average temperature of Earth's surface would be about −18 °C 

(0 °F),[2] rather than the present average of 15 °C (59 °F).[3][4][5] The atmospheres 

of Venus, Mars and Titan also contain greenhouse gases.

Source: UNFCC
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 “Weather has a surprisingly broad number of impacts 

across different sectors of the economy,” ... The 

agricultural damage done by a heat wave or drought is 

easy to imagine, but the literature suggests effects on 

manufacturing, crime rates, and health as well. Some 

correlations may have complex roots: higher 

temperatures may be linked to more civil unrest,... 

 …Predicting the economic consequences of climate 

change is especially relevant as governments consider 

policies like a carbon tax, but is far from easy…” 

Source: https://www.harvardmagazine.com/2014/05/climate-change-s-economic-heat

Climate change - impacts

https://www.harvardmagazine.com/2014/05/climate-change-s-economic-heat


Source: https://www.cdc.gov/climateandhealth/

https://www.cdc.gov/climateandhealth/


 The Paris Agreement aims to strengthen the global climate change 

response by increasing the ability of all to adapt to adverse impacts 

of climate change and foster climate resilience. It defines a global 

goal on adaptation in Article 7.– The goal is:

 to enhance adaptive capacity and resilience;

 to reduce vulnerability, with a view to contributing to sustainable 

development;

 and ensuring an adequate adaptation response in the context of the 

goal of holding average global warming well below 2 degrees C and 

pursuing efforts to hold it below 1.5 degrees C.

Climate change – UNFCCC |COP21
UN Framework Convention Climate Change https://unfccc.int/

https://unfccc.int/


green shipping and regulation



By far the most 

fuel efficient, 

safe and 

environmentally 

friendly mode of 

transporting 

goods around 

the world  (90% 

of global trade)

Shipping – already the greenest

Source: IMO



COP21|IMO reduction of GHG emissions from shipping

 2018 MEPC 72: Reducing GHG emissions from international shipping to/towards 
zero as soon as possible and to 50% by 2050 compared to 2008 emissions.

Source: Norwegian Maritime Authority



Green shipping – SOx and NOx

 Air pollution from ships is on the rise and global emission 

standards are getting stringent every year. MARPOL Annex VI 

limits the main air pollutants contained in ships exhaust gas, 

including Sulphur oxides (SOx) and Nitrous oxides (NOx), and 

prohibits deliberate emissions of ozone depleting substances.

 The main changes to MARPOL Annex VI are a progressive 

reduction globally in emissions of SOx, NOx and particulate 

matter and the introduction of emission control areas (ECAs) 
to reduce emissions of those air pollutants further in 

designated sea areas. 

Source: IMO



• Gothenburg Protocol 1999

• MARPOL Annex VI

– Sulphur < 0.10% within ECAs from 
1 January 2015

– Sulphur < 0.50% from 1 January 
2020 in all other areas/high seas

– NOx 

» Tier II from 2011 globally

» NOx Tier III from 2016 in NECAs

Green shipping 
Emissions controlled areas

MEPC 71

Approved NOx Tier III for 

European ECAs from 2021 

China’s 

local ECAs

Norway’s local 

NOx tax area

Source: Norwegian Maritime Authority



What is NOx Tier III ?

 NOx Tier III emission standards are 
80% less than NOx Tier I emission 
standards.

 NOx Tier III emission standards are 
applicable only in NECA (NOx 
Emission control areas ). Outside 
NECA , Tier II standards are 
applicable. Current NECA areas 
are the North American area and 
the U.S. Caribbean area.

 Tier III standards will also be 
applicable to ships built on or after 
1 Jan 2016.

Source: Norwegian Maritime Authority



*EEDI – Energy Efficiency Design Index

*

Green shipping - impact on the fleet

Source: INTERTANKO



Selective Catalytic Reduction (SCR) urea or ammonia is injected in the exhaust gas 

before passing it through a unit…

Exhaust Gas Recirculation (EGR) part of the exhaust gas after turbocharger is 

recirculated to scavange receiver after passing it 

through the scrubber

Scavange Air Moisturizing Seawater is injected to this high temperature air 

for cooling and making it saturated

Miller Cycle making use of Miller cycle in 4-Stroke engines 

along with high efficiency turbocharger

Use of Low Pressure Gas Engines (LNG) New marine engines using low pressure LNG as 

marine fuel will have greater importance in 

meeting Tier III standards

CSNOx Ecospec have developed a system known as 

CSNOx which uses fresh water or seawater to pass 

through Ultra Low Frequency Electrolysis system

Combination

Are the ships ready for the NOx emission standards?

Source: INTERTANKO



Many compliant fuels for the ECAs and 2020, but 2050?

• HFO w/scrubbers and w/SCR or EGR

• Low sulphur marine diesel w/SCR or EGR

• Low sulphur diesel oil w/SCR - EGR

• Ammonia gas 

• LNG/gas  

• Methanol  

• Ethane 

• Propane (LPG)  

• HyTan H2+LNG/gas  

• Electric propulsion – battery only (el. from renewables)

• Biodiesel, GTL/DME or LBG (biogas) (new industry?)

• LH2 or CH2 with fuel cells and battery

+ COLD IRONING AND CHARGING (el. from renewables)

Source: Norwegian Maritime Authority



Norway fostering green maritime



Fostering green maritime

 Green shipping is a main priority in the Norwegian government’s 

Maritime Strategy from 2015. Developing low and zero emission 

solutions in maritime activities is important to strengthening the 

competitiveness of the Norwegian maritime sector.   

 As a party to the Paris Agreement Norway has committed to reduce 

its greenhouse gas emissions by 40% in 2030. In the transport sector, 

the aim is to reduce emissions by 50% in 2030. 

 The four pathways to green shipping – the introduction of LNG –

Batteries – Hydrogen – and green autonomous ships – have been 

possible because of an innovative strong maritime industry, and 

because of policy decisions taken by the Government. 



Fostering green maritime

 Norway has national emission reduction targets as well as policies for 
the introduction of low and zero emission technologies and fuels. The 
main measures are the following: 

 Environmental requirements in procurement and concessions. In particular, 
such requirements have become important part the overall requirements for 
the concession to run a ferry. 

 Financial support to companies for developing new technologies. Several 
Norwegian governmental agencies, such as the Innovation Norway and the 
Research Council of Norway, have granted developing contracts to 
companies for developing new technologies. 

 Private-public partnership is established several places with the view to 
develop and put into operation the new technologies. 

 The regulatory authority for Maritime transport; the Norwegian Maritime 
Authority, is actively engaging with the industry in order to find the best 
solutions. New advances in alternative fuels for ships are challenging, and 
close cooperation between the authority and the industry is important.



Political decision on LNG in Norway

The world’s first zero SOx and 
particle-free roro ferry with low 

NOx and low CO2 emissions!

MS Glutra, from 2000 

In 1996, the Norwegian Parliament decided to:
• develop technology for utilizing natural gas as propulsion energy on 

ferries!

Source: Norwegian Maritime Authority



Emission governance by tax on NOx in Norway 

 Emission reduction requirements (Gothenburg Protocol / MARPOL Annex VI)

 Emission tax on NOx ~ NOK 21.94 per kg, to Norwegian tax administration - or;

 Alternatively: 

Owners can join the private NOx Fund and only pay a fee of NOK 4.00 per kg

and be able to re-allocate funds when investing in low NOx emission 

technology.

Source: Norwegian Maritime Authority



Source: Norwegian Maritime Authority



Fuels for the future 2020-2050 

 The fuel mix of the future will be more complex than today. Fuel 
could differ according to vessel and trade area. The same fuel may 
have varying LCI numbers – depending on origin

 The new IMO strategy on GHG has changed the situation,

as significant CO₂ reductions will be mandatory

 The Norwegian Maritime Authority cannot predict 

what the next and future fuel will be, but they aim 

to be a partner in finding good and safe solutions 

together with the industry

FUELS USED IN IMO ISWG-GHG 2/2/4 – (22.9.17)

Input to GHG reduction solutions

(Submitted by Norway) (Low carbon fuels)

• LPG

• LNG 

• Biodiesel

• LBG (liquid biogas)

Source: Norwegian Maritime Authority



 Clean fuel 

 Can meet the IMO tier III level on NOx and the SOx and particle requirements in ECAs

 Low carbon fuel (lower than natural pipeline gas)

 Reduces GHG compared to HFO/MGO (H₂S+CO₂ to be removed before liquefaction) (~ 
30%)

 Quantity

 The predicted amount of natural gas is huge (may last for several hundred years)

 Proven, economical & available

 55 years on a large scale, 18 years on a small scale

 LNG has the potential to be economically competitive compared to heavy fuel oil (HFO)

 Many liquefaction plants and storage and regasification terminals, etc.

LNG – One of the low carbon fuels for the future

Source: Norwegian Maritime Authority



125 LNG-fueled ships in global operation and 

136+ on order 

2018.09.19

Source: DNVGL 8.2018
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Ships in operation Ships on order

Source: Norwegian Maritime Authority
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Source: www.lngworldshipping.com



Energy consumption in kWh / 
trip

Tons of CO2/year

2015 First battery driven ferry in Norway

Zero emission – electric propulsion, battery only

Source: Norwegian Maritime Authority



Viking Energy – LNG PSV with battery 

 Peak shaving, start and stop 
function and as spinning reserve

 Data from the first year shows 
the following fuel savings:

 3% peak shaving during transit 

 20% start/stop in harbour / 
standby

 32% in DP operation 

 15-16% overall savings

 In addition lower running hours 
and maintenance cost, approx. 
500-600 000 NOK/year

Source: Eidesvik
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New wise green political decisions 2015-2016

• Message (Meld). St. 25 (2015–2016) 

– All ferries should, where possible, be electrified by 2030. 

– Develop possibility for zero emission for routes not suited for all-electric operation

• Resolution No. 873, 13 June 2016:

– The Parliament requested the Government to consider development contract 

for hydrogen ferries

Outcome: The Norwegian Public Roads Administration has established a 

development contract for a hydrogen-electric ferry, ready in 2021

Source: Norwegian Maritime Authority



MF Folgefonn: Autodocking, wireless 

charging and vacuum mooring

Source: Norwegian Maritime Authority



Anda Lote – Zero emission –

Autonomous sailing 2018-2019

Source: Norwegian Maritime Authority
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75 M, 120 TEU

BATTERY ONLY

ETO: 2018 / 2020

Tesla of 

the Seas!  
Ref. The Wall 
Street Journal

(Remote operation : 15-18% energy  

reduction)

Source: Norwegian Maritime Authority



IMO - MASS
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Source: Norwegian Maritime Authority



• NORWAY – THE GREEN TESTBED
- Many new fuel/energy solutions approved 

- World’s first test areas for autonomous ships

- World’s first autonomous ship under construction
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The Trondheimfjord

Source: TU

Source: Wartsila

Source: Norwegian Maritime Authority



MEPC 73 – IMO (22 – 26 OCT 2018)

Sulphur regulations

• To ensure a consistent implementation and enforcement of the global 0.5% 

Sulphur cap, IMO adopted regulations banning the carriage of non-

compliant fuel in fuel tanks, unless the ship is equipped with a scrubber. The 
ban will enter into force in March 2020. There is no change to the 1 January 

2020 deadline on the 0.5% global Sulphur limit.

• To assist ship owners in preparing for the global Sulphur cap, a Ship 

Implementation Plan guideline was approved and will be made available. 

The MEPC decided not to introduce an Experience Building Phase, but 

instead agreed to further consider systematic data gathering, and analysis 

of fuel quality and availability, to monitor the implementation. This will not 

however result in amendments to requirements.

Source: DNV GL



MEPC 73 – IMO (22 – 26 OCT 2018)

Reduction of GHG emissions

• Following up on the GHG reduction strategy adopted in April 2018, MEPC 

agreed on a follow-up action plan. According to the plan, discussions on 

the details of specific reduction measures will start at MEPC 74 in May 2019, 

hence no concrete actions at this stage. DNV GL expects the initial focus to 
be on proposals related to EEDI and SEEMP.

Source: DNV GL



MEPC 73 – IMO (22 – 26 OCT 2018)

Energy Efficiency Design Index

• Based on a review of the future EEDI requirements, MEPC discussed an 

increase of the Phase 3 reduction requirements. The proposal was to 

increase the requirements to 40% for container vessels starting in 2022; retain 

the 30% for general cargo vessels, but starting in 2022; and to retain the 

current requirements and timeline (2025) for tankers, bulkers and all ro-ro 

ship categories. Various proposals were discussed for the other ship types.

• However, MEPC 73 was not able to conclude on this matter and deferred 

the decision on approval of the amendments to MEPC 74 to May 2019.

Source: DNV GL



MEPC 73 – IMO (22 – 26 OCT 2018)

Other

• MEPC started to discuss how to address plastic litter from shipping and 

developed an action plan. The measures within the plan should be 

completed by 2025.

• MEPC approved amendments to allow electronic record books under 

MARPOL. If adopted in May 2019, the amendments are expected to enter 
into force in 2021. 

Source: DNV GL



Final remarks

 Norway has taken many initiatives to develop and implement low 

and zero emission technologies and fuels in Norway. Hopefully the 

experiences can inspire others to take similar initiatives.

 Green shipping is both good for the environment and for business.  
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