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0 Context 
The deliverable will comprise the results of subtasks: 

2.2.1 Creating a baseline scenario  

2.2.2 Compilation and screening of scenarios to be assessed 

2.2.3 Definition of targets for various scenarios 

 

0.1 STEERER 

Building on the Deliverable 2.1 State of play of decarbonisation of waterborne transport - 
“technology application atlas”., this document (D2.2) will describe a baseline scenario and 
alternative scenarios, and will define targets for 2025, 2030, 2040 and 2050 for each waterborne 
transport segments required to reach the Paris climate goals. The next deliverable 2.3 Areas of 
intervention and related actions - “implementation plan” will outline the areas of intervention and 
relevant actions to achieve the targets. Thereby the following intervention areas (from ZEWT 
Partnership) will be considered: (i) Use of Sustainable Alternative Fuels; (ii) Electrification;  (iii) 
Energy-Efficiency;  (iv) Design and Retrofitting;  (v) Digital Green; (vi) Ports. Thereby task 2.3 will 
consider the technology mapping of task 2.2.and determine what are the necessary requirements 
and frameworks to be offered by policymakers.  

 

0.2 Waterborne TP 

By means of analysing scenarios, and setting targets, it will become clear when a certain 
development should be in place to reach the ultimate objective of zero-emission waterborne 
transport in time (per segment of waterborne transport /SRIA). 

Based upon this analysis, RD&I needs can be mapped and prioritised, to be able to provide input 
to the update of the SRIA of the cPP on Zero-Emission Waterborne Transport. 
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1 Executive summary 
 

1.1 Scenarios 

The scenarios developed within STEERER follow the same assumption: they will all reach the 1,5°C 
climate goal by 2050 and they differ in the approach and the related cost to achieve this goal.  We 
identified four scenarios within the scenario framework shown in Figure 4: Scenario framework 
The scenario wich was ranked highest in the consultation process is the “Independent Green sce-
nario” which received the highest marks overall. The experts considered it in all aspects (technical 
feasibility, societal acceptance, and economic viability) superior to the other scenarios.  
There seems to be agreement in the community that society calls for a shift in policy towards more 
stringent regulations as well as confidence that the technologies at hand or in reach can solve the 
problem. A more detailed analysis of the consultation process can be found in D3.4 Results of the 
Second Consultation Phase: Scenarios and Targets 2025-2030-2050.  
 

1.2 Carbon Budget 

Assuming that waterborne transport will have a continuous share of 2,89% of the global emissions 
as stated in the fourth IMO greenhouse gas study, this percentage was used to calculate the 
remaining budget for the sector assuming that this percentage will remain in this order of 
magnitude. The data from both the 4th IMO GHG study and the MRV data have been used to map 
the budgets on those ship types identified in the SRIA as representative to describe the research 
need for Europe’s ZEWT targets.  (see Table 6: distribution of carbon budgets per ship-type 
according to linear translation of global budget to budget for waterborne segments based on 
assessed MRV data and data from the 4th IMO GHG study ) 

1.3 Targets  

The general target to reach zero emission waterborne transport (ZEWT) by 2050 lacks sufficient 
quantification with respect to reductions over time. Therefor a trajectory for each of the SRIA ship-
types have been calculated showing today’s targets (FF55) and the expected overshoot in 2050 to 
provide a baseline to further adjust the measures and in particular the SRIA to support the most 
sustainable pathway to ZEWT. (see Figure 28: Emissions from shipping - trajectories and targets)  

1.4 Conclusions 

For solving the long distance shipping decarbonisation problem in the near future, the lions share 
will need to be covered (most likely) with synthetic fuel. The development of technologies for 
appropriate energy converters and their supply will now become Europe’s equipment 
manufacturers largest challenge, while ports and refineries will have to make sure the logistics are 
secured. The energy supply for the production of the synthetic fuel has to be from renewable 
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sources otherwise the cumulated energy demand (CED) would be larger than that of fossile fuels. 
The current yearly increase of renewable energy in Europe will not allow to produce synthetic fuel 
from renewables to a significant level before 2050. This means the only way for the shipping 
industry to walk the path of synthetic fuel is the one described in the “Independent Green” 
scenario: building industry consortia or PPPs to produce synthetic fuel in best suited areas of the 
globe and thus making shipping independent from the pace of shifting the EU energy mix to 100% 
renewables.  

This also means that every possibility to improve efficiency needs to be implemented as soon as 
possible. Therefore, focussing research on demonstrating how latest efficiency measures can be 
implemented in newbuilds and applied as retrofits in the existing fleet is a must. These efficiency 
measure comprise hull optimisation (appendices and propulsion trains) as well as wind assistance 
system on routes and ships types wherever possible. Operational measures and new business 
models have to be explored to make the greening of the world’s fleet a sustainable and a business 
success. Also operational measures such as slow steaming to reduce speed and related fuel 
consumption are important as well as logistic optimisations such as consolidation of cargo and 
economies of scale to increase the load rate of vessels and to decrease the share of empty sailings. 

One of the fastest and most effective contribution to the greening of shipping will become possible 
by electricity from renewable sources provided for onshore power supply (OPS). This approach 
offers significant CO2 savings since the emissions form in port operations account from 5 to 12% 
of the fleet’s emissions depending on the ship-type. In addition to the reduction of CO2 emissions 
this measure would reduce at the same instance air pollution (particular matters PM or aerosol 
formation potential - AFP) which is released close to densely populated areas significantly reducing 
the thread for human health.  

Another quick-win is the increase of blending in the fuel mix of biofuels such as HVO, FAME and 
bio-methane made from sustainable feedstocks. This is into some extent already foreseen and 
proposed by the RED and EU Fuel Maritime, but may possibly be increased and speeded up. 
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2 General Approach 
 

Starting point is a literature research and a critical review of available studies, scenarios and 
trends, such as work undertaken by the Intergovernmental Panel on Climate Change (IPCC), by the 
Central Commission for the Navigation of the Rhine (CCNR) studies for Inland Waterway Transport, 
the Fourth Greenhouse Gas Study (2020) by the International Maritime Organization (IMO), the 
World bank, the Joint Research Center (JRC) and available climate scenario tools like ENROADS1 
or the SENSE-toolkit.2.  

For the development of different scenarios, it is assumed that certain policies and measures will 
be in force such as Europe’s Fit for 55 package (FF55) as well as available scenarios like the 
Shared Socio-economic Pathways (SSP) which have served for the IPCC, but also have been 
considered by the Joint research centre (JRC) and the IMO study. Reduction of GHG Emissions from 
Ships for Seaborne transport, IMO’s 4th GHG study provides valuable projections for all five SSPs 
in its comprehensive annexes, covering transport work projections, carbon intensity per ship type, 
ship size projections, emission projections and more for the considered scenarios. In addition, the 
Clarkson database and MRV data analysis is  taken into account for sea transport.  

Together with the community feedback / the Green Shipping Expert Group (GSEG) on trends and 
drivers and the outcome of WP3, the different scenarios are fine-tuned,  This allows to judge the 
technical, political and legal viability as well as coherence with global, EU and national policies, 
effectiveness and efficiency (as indicated in the task 2.2.2 description). 

Guided by trade development forecast, fleet development, transport volumes and scrapping rates 
for each waterborne transport segment scenarios are derived. Based on that, we adapted or 
derived the energy demand and forecast the emissions for different transport segments with state-
of-the-art technology for the baseline scenario. The remaining carbon-budget according to the Paris 
accord and social aspects of balancing the transition load over the coming generations will guide 
the definition of potential pathways and thereby quantify targets for 2025, 2030, 2040 and 2050 
for each assessed waterborne transport segment. 

For inland waterway transport the CCNR studies made for the energy transition of IWT are the main 
source for the scenario development3. 

The EU Smart and Sustainable Mobility Strategy, published in December 2020 presents the target 
of 90% GHG emission reduction for transport to be reached in 2050 compared to the 1990 levels4 
according to the European Green Deal (see also Adina Valean’s speech to the IMO, 29 October 

 
1 https://www.climateinteractive.org/tools/en-roads/ 
2 Global Energy and Climate Outlook 2020: A New Normal Beyond Covid-19 Estimating the effects of the 
pandemic on the energy system, with a focus on the transport sector Keramidas, K., Fosse, F., Diaz-
Vazquez, A., Schade, B., Tchung-Ming, S., Weitzel, M., Vandyck, T., Wojtowicz, K. 
3 CCNR studies avaulable at: https://ccr-zkr.org/12080000-en.html  
4 See: https://ec.europa.eu/transport/themes/mobilitystrategy_en  
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2020 in ANNEX 13).  The targets for the CCNR member states (Germany, France, The Netherlands, 
Belgium and Switzerland) aim at achieving at least 90% emission in year 2050 compared to year 
2015 levels and reaching 35% reduction by 2035.  

On the European Green Deal, the Commission’s focus will be overhauling our relevant climate and 
energy legislation to align with the newly proposed target to reduce emissions by at least 55% by 
2030, as compared to 1990 levels. This will be brought together in a “Fit for 55 Package” which 
will cover everything from renewables to energy efficiency first, buildings, as well as land use, en-
ergy taxation, effort sharing and emissions trading and a wide range of other pieces of legislation. 
As mentioned in President von der Leyen’s Political Guidelines, the Commission will propose a 
carbon border adjustment mechanism to help motivate foreign producers and EU importers to re-
duce their carbon emissions, while ensuring a level-playing field conducive to trade in a WTO-com-
patible way.  

Figure 1 summarises the envisaged approach, in which the results of the Fourth IMO GHG Study 
2020 will be enhanced with the work of STEERER WP2 and combined with the results of STEERER 
WP3 on trends and drivers and the gained feedback of the Green Shipping Experts Group.  

 

Figure 1: Overview of the general approach 

The following report’s focus is on CO2 emissions. Altough air pollutants from waterborne transport 
and their direct impact on human health play an important role in particular along the inland 
waterways, in port areas and in coastal waters which are close to densely populated areas, the  
strong correlation between Greening and Air pollution allow to focus on the CO2 asuming the bulk 
of of air pollutants are covered simultaneously. E.g. moving away from fossile fuel to synthetic fuel 
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or from HFO to LNG or Methanol is reducing CO2 emissins and air pollution at the same time, while 
electrification of short distance shipping or onshore power supply (OPS) is keeping both air 
pollutants and CO2 away from densely polpulated areas (even more when the grid is fueled with 
renewable energy). In addition to this, existing after treatment systems are commercially available. 
Extending ECAS areas and the possibilities to use clean fuels is already significantly reducing the 
problem. For the remaining time until we run the world fleet on clean fueles we should keep an eye 
on the Black Carbon (Soot) and continue the development and implementation of filters. Therefore 
thestrategic research need is very much focused on GHG emssisons.  
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3 Analysis of Scenario Studies and 
Literature Review 

 

In the first step, a comprehensive literature review and analysis of existing and available scenario 
studies has been carried out including available websites like ENROADS or the SENSE-tool-kit.  

3.1 General Scenarios 

There are a number of scenario studies available. In the review process it becomes evident that 
many scenario studies are based on the scenarios utilised by the IPCC, the so called “Shared Socio-
Economic Pathways” (SSP), like the fourth IMO Greenhouse Gas Study 2020. In general, there are 
five SSPs, which comprise five different narratives of the world’s future augmented by an 
expanding set of projections, e.g., for population, economic activity, urbanisation, and income 
inequality (see Figure 2).  

 

Figure 2: Overview of Shared Socio-Economic Pathways 

Source: https://climatescenarios.org/primer/socioeconomic-development 

The depicted narratives are affecting various socio-economic indicators such as education or land 
use, but also technology development and international trade, which are in the focus of STEERER. 
In terms of international trade, SSP 5 is the most globalised scenario while on the contrary, in SSP 
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3 international trade would slow down substantially. SSP 1, 2, and 4 are characterised with 
intermediate levels of international trade. Figure 3 demonstrates the level of international trade 
and SSPs. 

 

Figure 3: Level of international trade per SSP 

Special attention within the SSP framework has to be paid to the mitigation pathways for each of 
the five scenarios. These pathways address a variety of potential measures and their impact on 
the overall global warming increase Thereby pathways towards a global warming increase of 1.5°C 
are of most importance in the STEERER context and will be addressed in the following chapters 0.  

3.2 Inland Waterway Transport Scenarios (CCNR) 

It is relevant to recall the objectives stated in the Mannheim declaration5 which was signed and 
adopted by the Rhine countries in October 2018. The aim is to develop a roadmap in order to 

 • reduce greenhouse gas emissions by 35% compared with 2015 by 2035, 

 • reduce pollutant emissions by at least 35% compared with 2015 by 2035, 

 • largely eliminate greenhouse gases and other pollutants by 2050. 

The countries point towards the need for new financial instruments to achieve these environmental 
objectives. Studies have been made in 2019-2021 to support the development of such 
instruments and to develop the CCNR roadmap. Studies have been published in July 2021. Notably 

 
5 Mannheimer_Erklaerung_en.pdf (ccr-zkr.org) 
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the study “research question C, 2nd edition” is relevant as this study presents the business as usual 
scenario as well as the transition pathways and a technological-economic assessment6. In view of 
the study, these objectives concern the absolute number of tons of CO2 and CO2-equivalent 
emissions for climate change (CO2 and CH4) and the absolute number of tons of air pollutant 
emissions for NOx and PM. Other emissions such as SO2, HC and CO are left out of scope because 
of the insignificance in relation to their share in the external costs of the emissions to air.  

The greenhouse gas emissions in 1990 by inland vessels for the CCNR Member States7 are 
estimated at 3614 ktons CO2e in 1990 while in 2015 the emissions were at a level of 4149 
kilotons of CO2e.  

It is indicated that compared to 2015 the absolute emission levels shall be reduced by 35% by 
2035. The wording ‘largely eliminate greenhouse gases and other pollutants by 2050’ was clarified 
by the CCNR to be at least a reduction of 90% compared to the 2015 emission levels.  

For greenhouse gas emissions this means a target of 2697 ktons CO2e emission in 2035 and 415 
ktons CO2 emission in 2050. The base-year 2015 differs from the base-year 1990 which is used 
by IPCC and the European Union. Seen this difference, it can be concluded that the targets for 
greenhouse gas emissions compared to 1990 levels would be lower: 25% reduction by 2035 and 
89% reduction by 2050. 

In view of understanding the financial impact of reaching 90% emission reduction in 2050, it is 
required to determine how much emission reduction can already be expected in a ‘business as 
usual’ scenario. The business as usual scenario follows the current legal framework and includes 
confirmed new legislation and interventions. It, therefore, excludes any intervention measures 
which are pending, uncertain and not decided upon yet. 

Consequently, the business as usual scenario is based on assumptions on factors that determine 
the emission levels. This concerns factors such as: 

 Transport demand for IWT services: developments in the cargo volumes (tons), number of 
passengers and changes in the origin-destinations, resulting in changing distances to be 
covered to move the passengers and goods from origin to destinations; 

 The development of the IWT fleet, answering to the demand for IWT services, taking into 
account changes in the fleet structure (economies of scale) and improved vessel designs 
to optimise efficiency; 

 The development of energy consumption of a vessel, taking into account improvements in 
the hardware (efficient powertrain, hull shape, propellers, energy management systems) 
as well as smart navigation (optimised sailing speeds) while coping with dynamic waterway 
conditions; 

 
6 Report available: https://ccr-zkr.org/files/documents/EtudesTransEner/Deliverable_RQ_C_Edition2.pdf 
7 Germany, Belgium, France, the Netherlands, and Switzerland 
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 The development of the transport / logistic efficiency: the average load rate of the vessel 
(tons, TEU, m3 or passengers), including the share of empty sailing; 

 The development of the emission profile of a vessel, i.e., the powertrain characteristics: 
the volume of emissions emitted in relation to MJ or kWh of energy required to move the 
vessel. 
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4 Trends and Drivers   
 

In WP3, two trends were identified as critical uncertainties – most impactful and at the same 
time most uncertain – as a result of the survey. These results of the first consultation process are 
input for the preliminary ‘scenario space’8. (Error! Bookmark not defined.,Figure 4)  The trends with 
the stronger impact and at the same time stronger uncertainty are the following two: 

 Technological Trend 3 - Increasing need for a coherent sustainable alternative fuel supply 
network; 

 Political Trend 5 - Continuing two speed approach with Europe taking the lead in cutting 
emissions. 

These two trends are clearly recognized by the waterborne community as mostly representing the 
‘critical uncertainties’ for the future of the waterborne transport sector and constitute a solid basis 
for the further investigation from STEERER, the GSEG and the wider waterborne community in the 
following steps of the foresight exercise.  

  

 
8 The second part of the consultation process will be based on this work (WP2 – Task 2.2) concern-
ing the development of scenarios, and quantification of targets at different time-horizons: 25-30-
50, taking into account the social pathway. The GSEG will be asked to comment on selected sce-
narios during a second meeting. to enrich and refine them. A survey will be conducted to validate 
the consistency and intuitiveness of the main results of the Green Shipping Expert Group scenario 
analysis, and to validate the proposed targets.   
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5 STEERER Scenarios 
Based on the identified and analysed scenarios and the mapping of the trends and drivers to these 
scenarios, a scenario framework has been developed.  During the scenario development process, 
the scenarios have been refined with the help of the SC and then validated by the GSEG in terms 
of technical, political and legal viability as well as coherence with global, EU and national policies, 
effectiveness and efficiency.   

The determination of scenarios is derived by utilising the scenario framework. Figure 4 depicts the 
current version STEERER’S scenario framework.   

All scenarios described hereunder will manage to achieve the climate targets 1,5°C by 2050. The 
differences will be on the timeline and thus with the associated cost for both investing in greening 
vs investing in repairing the damage, respectively capturing CO2 from ambient air to keep the 
carbon budget within the required limits respectively the carbon dioxide in the atmosphere below 
450ppm which is considered the limit for reaching the red zone of the climate tipping point. Today 
we are at 415ppm, the safety limit for the level of carbon dioxide in the atmosphere is thought to 
be 350ppm 9. 

  

Figure 4: Scenario framework 

 
9 Johan Rockström, Owen Gaffney, Breaking Bondaries – The Science of Our Planet April 2021, ISBN: 978-
0-2414-6675-9  
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5.1 The Baseline Scenario (BAU) 

5.1.1  Background 
The baseline scenario assumes all relevant policies and measures to continue to be in force while 
considering proposed initiatives that are still not deployed. In more detail, the scenario assumes 
that the level playing field argumentation wins over corporate social responsibility, Consumer 
demand will have neglectable impact and missing binding regulations regarding the environmental 
impact of commercial and private activities lead to a scenario similar to today’s business practise. 
Within this scenario the probability is high that the climate targtes can be reached with significant 
CCS only.   

5.1.2  Scenario Description 
The scenario projects a continuing 

 growth of population and trade. Globalised economy structure and global supply chains are 
enlarged therewith the global trade volume. Achievements in emission reduction per tkm 
will be overcompensated by trade growth.  

 Consumer demand behaviour does not change substantially, meaning the environmental 
impact of products and services are not an important criteria in the buying decision and as 
a result, the consumer demand has an neglectable impact. Therefore, the emission level 
corresponds with the GDP and world trade development. Market player are focusing on the 
realisation of a global  

 Level Playing Field to remain competitive on a global scale in their perspective. Activities in 
the realm of  

 Corporate social responsibility are only accepted as long as every market player is 
performing these activities with same impact on the cost structure. Thereby  

 Corporate social responsibility plays a relative minor role in the overall objectives of global 
market players. Policy and Legislation pursues the emission reduction goals with a liberal, 
market based approach, meaning  

 binding regulations are missing.  
 
In Europe, the “Fit for 55 package” will play a major role in laying out the path for the waterborne 
community to contribute to achieving the climate target of Europe. A detailed breakdown of the 
individual measures proposed are described in chapter 8. Although the BAU scenario is supposed 
to describe the ‘as is’ situation, it has to be stated that with the “Fit for 55 package” Europe has 
moved into a much more progressive direction which is clearly beyond a standard BAU scenario 
and currently in the world wide waterborne sector the most ambitious approach. 
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5.2  The “Independent Green” Scenario  

5.2.1  Background 
An increasing number of stakeholders recognise the strategic need to transform their business 
activities towards sustainable energy use and environmental neutral production. Instead of waiting 
for policy activities, these stakeholders start the transforming process on their own with the goal 
to assure sustainable energy supply in the future and therefore retain their business activities and 
gain a competitive advantage. The following recent examples underline the scope of the scenario:  

1. The world’s biggest climate-neutral refinery is currently being built at the southern tip of 
Chile: In 2022, the installation in Haru Oni should already produce 130,000 liters of green 
fuel using wind power and water. By 2026, the facility will be supplying 550 million liters 
of green hydrogen derivative annually – enough to fuel the cars of a million people for a 
year. Siemens Energy is a co-developer of the project. The German Federal Ministry for 
Economic Affairs and Energy (BMWi) is funding Haru Oni to the tune of around eight million 
euros on the basis of a Bundestag resolution. 

In the pilot phase, e-Methanol production will initially reach around 750.000 liters per year 
by 2022. Part of the e-Methanol will be converted to e-Gasoline (130.000 liters per year). 
In two steps, capacity is planned to be increased to 55 million liters e-Gasoline per year by 
2024 and to over 550 million liters per year by 2026.  
From the website of siemens energy (https://www.siemens-
energy.com/global/en/offerings/renewable-energy/hydrogen-solutions/haru-oni.html); 

2. Example BASF: independence from energy providers by investing in “own” wind parks. 
(https://www.chemietechnik.de/anlagenbau/basf-kauf-sich-in-offshore-windpark-von-
vattenfall-ein-117.html); 

3. Example Transport: Porsche’s joint venture with Siemens-Energy in Chile. 
(https://www.wiwo.de/technologie/mobilitaet/synthetische-treibstoffe-porsches-neue-
quelle-fuer-gruenen-sprit/27397466.html?share=mail). 

  

5.2.2  Scenario Description  
Transport sector consortia join forces to invest in a green fuel production plant making themselves 
independent from the national development of renewable energy plants. By decoupling the 
(maritime-) transport demand for green fuel from the national timelines and from the market prices 
for renewable energy and thus from the market prices for e-fuels, they create an independent way 
of decarbonise shipping. This approach is based on the idea of investing in energy assets rather 
than spending profit margins for carbon taxes.  

 Politics translates social pressure into regulations and taxes to cope with the climate crisis. 
As a result, fossile fuels are becoming more expensive while at the same time,  

 synthetic fuel is incentivised. Based on that, the  



 

21 

 increasing demand for synthetic fuel faces slowly growing supply and therefore a 
substantial price increase. Transport sector consortia join forces to invest in green fuel 
production plants making themselves independent from the national development of 
renewable energy plants. By decoupling the (maritime-) transport demand for green fuel 
from the national timelines of renewable energy installations and from the market prices 
for renewable energy and thus from the market prices for e-fuels they create an 
independent way of decarbonising shipping. This approach is based on the idea of 
investing in energy assets rather than spending profit margins for carbon taxes and thereby 
realising  

 selfsustained energy supply.  
 

5.3  The “Local Strength” Scenario 

5.3.1  Background 
In order to reduce the environmental impact of transport, global supply chains need to be 
reorganised towards local and regional supply chains. Close to market production is the main 
objective in this scenario.  

 

5.3.2  Scenario Description  
As a result of this scenario, the long-distance transport volume will decrease and there will be an 
increasing demand towards short-sea shipping and Inland Waterway Transportation, which leads 
to the opportunity to electrify the waterborne transport on a higher level. Consumer demand 
structure will change substantially in this scenario and will focus on available and essential goods. 

The initial attempt to or the 
 Need to minimise transport, could be realised by focusing on the transport of essential 

goods, or in other words prioritise the use of the remaining carbon budget for the 
transportation of goods which cannot be produced in Europe. A consequence of this will be 
an  

 increased European sourcing which requires developing/ extending business in areas 
where Europe is lacking international competitiveness. To accommodate this change  

 Local value chains would have to be developed leading to a more robust supply chain for 
European manufacturing. This growth would be on the cost of a shrinking export of 
European products while the  

 production close to markets would further reduce the demand for transport. This could 
result in a reduction towards  

 fewer intercontinental hubs and thus to an increased demand for distributing the imported 
goods from these hubs via an increased  

 short sea shipping network.  
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This scenario is also developing based on the EU carbon taxes and the effort to bring back 
production/industries in the EU. 

 

5.4 The Planetary Stewardship Scenario or Carbon Law 

Pathway 

5.4.1  Background  
In their book: Breaking boundaries -The science of our Planet Johan Rockström and Owen Gaffney 
explain the necessity of urgent action based on most recent data collected and analysed by leading 
scientists. The following quotes from their book explain best the matter:   

“With the planetary boundary’s framework, we now have a first, rough estimate on the nine 
boundaries that ensure sustained resilience into the future. And increasingly, through a planetary 
network of satellites and other monitoring systems, we have accurate information on who is using 
the resources and how much they are taking. A system for planetary stewardship is most definitely 
emerging.” 

“The chairman of the Financial Stability Board set up after the financial crisis of 2008, Mark 
Carney, declared climate to be a systemic risk to the global financial system.” 

“We are tribal societies. We adopt information that supports our tribal view, and we reject 
information that challenges it, even if that means ignoring the best available science.” 

“The scale of the mission is far greater than a Moon landing or banning ozone-destroying 
chemicals. Science is indicating that the economic foundation of the modern world needs a 
change utterly within a decade or two. It is no surprise thus message is met with hostility and 
anger.” 

“Aviation and shipping remained under the carpet.” 

“Very basically the Paris Agreement says that the world aims to balance any greenhouse gas 
emissions in the second half of the century. What goes up must come down.” 

“In reality, emissions must shrink to zero or close to it by about 2050… . This would give us a 
reasonable chance of staying well below 2°C global warming and a very slim chance of stabilizing 
at 1,5°C, or a little above. Leaving too late means building a new industry, larger than the existing 
fossil fuel industry, to remove carbon dioxide from the atmosphere. It means planting trees on a 
scale that will compete with food production at the same time as the population is reaching 10 
billion people. Most of the technologies that would be required for this either do not yet exist or 
have never been tried at scale. And this plan may not even work if the cascading tipping points 
are triggered, and emissions keep rising from permafrost and forests.” 
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“Very practically, emissions need to drop massive 7 to 8 per cent every year.”  

“Eighteen rich countries, including the United Kingdom, France, Germany, Ireland, and Sweden, 
have collectively reduced emissions 2 to 3 per cent a year for a decade or more.” 

 

5.4.2  Scenario Description  
“Every child’s birth-right is, after all, a stable and resilient planet.” 

Carl Folke10: “we must reconnect with the biosphere: the living part of the planet” this is the 
essence of planetary stewardship. 

“Planetary boundaries + Global commons = Planetary stewardship” 

“We define planetary stewardship as the active shaping of trajectories of change on the planet, 
that integrates across scales from local to global, to enhance the combined sustainability of 
human well-being and the planet’s ecosystems and non-living resources. To support planetary 
stewardship a coordinated polycentric governance approach is required that is informed by a 
deeper understanding of the complex, multi-scalar, and interconnected nature of today’s global 
environmental challenges.” 11 

In a Stewardship scenario we share the understanding that  

 Global commons  (like oceans, ice shelfs, forests, etc.) are considered “sacred” and thus 
to be protected by the people to avoid further reduction of their positive climate impact 

 Limiting growth to a level which is  
 accepting planetary boundaries meaning that circularity is becoming the main principle of 

economy and mankind uses the global resources to an extend which allows full recovery 
every year. Governments agree on  

 
10 Carl Folke's research has broken new grounds in understanding the dynamic interplay of humans and 
nature, economy and ecology. He is also one of the most cited researchers in the world Folke is co-founder 
and in the leadership of the Centre and also director of the Beijer Institute of Ecological Economics of the 
Royal Swedish Academy of Sciences. 
11 Source: Planetary Stewardship in an Urbanizing World: Beyond City Limits 

Sybil P. Seitzinger, Uno Svedin, Carole L. Crumley, Will Steffen, Saiful Arif Abdullah, Christine Alfsen, 
Wendy J. Broadgate, Frank Biermann, Ninad R. Bondre, John A. Dearing, Lisa Deutsch, Shobhakar 
Dhakal, Thomas Elmqvist, Neda Farahbakhshazad, Owen Gaffney, Helmut Haberl, Sandra Lavorel, 
Cheikh Mbow, Anthony J. McMichael, Joao M. F. deMorais, Per Olsson, Patricia Fernanda Pinho, 
Karen C. Seto, Paul Sinclair, Mark Stafford Smith, Lorraine Sugar 

Received: 29 June 2012 / Revised: 14 August 2012 / Accepted: 13 September 2012 / Published 
online: 18 October 2012 
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 Joint efforts to actively shaping trajectories of change on the planet, that integrates across 
scales from local to global and limits emissions on the most economic trajectory combining 
sustainability of human well-being and the planet’s ecosystems and non-living resources 

 Voluntary industry agreements following social pressure and deeper understanding for the 
complexity of planetary systems before governments are setting stricter rules and regula-
tions.  

 In this sense, the IPCC is a prominent example for Stewardship.  
 

 

5.5 Feedback on the Four Scenarios:  

In an open consultation process the GSEG members as well as an open stakeholder group (broader 
waterborne community) have been asked to rank the four scenarios from 1 to 10 in the categories: 
technical feasibility, economic viability, and societal acceptance (10 meaning the highest plausi-
ble, 1 the lowest). The consultation was answered by the GSEG and subsequently several dozen 
experts/stakeholders from the broader waterborne community.The following Figure 5 shows the 
result per scenario and the average ranking for each of the categories. There is a high interest in 
the topic, all scenarios are considered plausible. Except the societal acceptance of the BAU sce-
nario all rankings were well above 5. The independent green scenario received the highest marks 
overall. The experts considered it in all aspects superior to the other scenarios. There seems to be 
agreement in the community that society calls for a shift in policy towards more stringent regula-
tions as well as confidence that the technologies at hand or in reach can solve the problem. A more 
detailed analysis of the consultation process can be found in D3.4 Results of the Second Consul-
tation Phase: Scenarios and Targets 2025-2030-2050.  
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Figure 5 feedback from the GSEG consultation 

When discussing the targets derived from the scenarios the feedback was not that unanimous. 
There was however consensus that meeting 1.5 °C global warming is our global responsibility, and 
that waterborne transport is one of the difficult to abate sectors, and that shipping is the most 
efficient and thus most sustainable way of transporting goods (CO2/tkm).  

Although the industry seems to be willing to contribute to the climate targets it seems also to be 
clear that these targets have to be defined by policy makers rather than by industry, and that there 
is room for industry to react to these targets. The “FF 55” proposal package for waterborne 
transport is already considering that the responsibility of different sectors und thus their 
contributions to reach the global climate targets is a moving target and measures like MRV for the 
shipping sector will show if the expectation in the contribution of the sector are fulfilled and if more 
stringent regulations or carbon taxes are required to steer the emissions to the right level.  
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There is an equal distribution between experts asking for more stringent targets and those 
considering the “fit for 55” package the right baseline to be hold responsible for. This gives 
evidence that the waterborne stakeholders are more than aware of the pressing need to lower 
emissions. Experts repeatedly pointed out that the particular situation of very long lifespan of 
assets in the waterborne sector asks for smart combinations of  investments in vessels, 
technologies and infrastructure from both the industry and the governments to give the 
stakeholders a chance to significantly reduce their emissions and stay in business.  

 

 
Answers to the question on responsibility can be interpreted in a way that we need clear 
responsibilities and thus an accountability per company allowing the possibility to borrow within its 

0% 10% 20% 30% 40% 50% 60%

FF55 climate targets

1,5°C climate targets

Question 1: Should the waterborne community be held responsible for the 
pollution they are creating (paying for the carbon capture necessary to stay 
within the targets) for the FF55 or the 1,5°C climate targets?

0% 10% 20% 30% 40% 50% 60%

Individually per company

Individually per fleet

Jointly within the waterborne community

Question 2: Shall the targets be reached individually per company, or per 
fleet, or jointly within the waterborne community?
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own fleet or other fleets to ensure overcompliance also has a value. In case all companies perform 
well the sector will perform well also and with the right incentives to overcompensate the 
underperformers might be covered.  

 

Question 3: Which research measures should be taken to support the industry best to reach their 
targets? 

The experts’ answers had all one main tenor: support/improve fast uptake with the goal of 
immidiate emission reduction. Technologies regarding clean fuels are ranking highest together 
with efficiency measures, wind assistance, logistic and route optimisations. Carbon capture and 
storage was on the list of needed R&D measures as well as heat recovery and nuclear power.  

There was one important deficiency noted, namely that for the non-cargo vessels (working vessels, 
offshore vessels) a baseline is difficult to set. It would be nice to have a comparable KPI like the 
CO2/tkm as it is set for cargo vessels.    

 
Business as Usual is considered of having no chance to reach the climate targets while the 
independent green scnario is considered the most plausible (see above GSEG consultation) and 
according to  Question 4 also the one considered the one best supporting the 1,5°C climate target.  

  

0% 10% 20% 30% 40% 50% 60%

BAU

Independent green

Stewardship

Local strength

Question 4: Which of the four mindsets (BAU, independent green, 
stewardship, local strength – see also Figure 4: scenario framework) 
described in the STEERER scenarios you consider having the best chances to 
support the (-1,5°C Climate?) targets?l
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6 Waterborne Transport Segments 
 

Starting point for the definition of waterborne transport segments are the adopted vessel 
classification of the Strategic Research and Innovation Agenda (SRIA) elaborated in the STEERER 
Deliverable 2.1 (see Error! Reference source not found.).  

The relatively broad vessel 
classification of SRIA 
focuses on the 
characteristics of the 
European Maritime 
Industry. In the STEERER 
context, a more detailed 
classification of the 
waterborne transport 
segments is required to 
match with available data 
sets, like the MRV. In fact, 
the first approach to match 
the SRIA classes to MRV 
revealed the complexity of 
such classification 
schemes. Further work in 
STEERER WP 2 will focus on 
a more sophisticated 
approach to map SRIA and 
MRV classification. As a 
first result, Inland 
Waterway Transportation 

(IWT) is excluded in MRV and will be assessed separately. Short sea ships and offshore vessels are 
often below 5000GT and thus not covered by MRV data. Therefore, data from the IMO GHG study 
has been used to derive the share of these segments from the carbon budget.   

Figure 6: SRIA vessel classification  
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Figure 7 data sources for mapping ship type emissions to SRIA ship types 

The link between ship types from the SRIA, European technologies at stake, and the intervention 
areas of the SRIA are depicted in Figure 8 .  
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Figure 8: linking European technologies, European ship segments and SRIA intervention areas. 

 

6.1 Characteristics of the Waterborne Transport Segments 

6.1.1  Size of the Waterborne Transport Segments 
There are a number of indicators to characterise the size of the world fleet. The world Fleet based 
on the total amount expressed in % by vessel type based on Clarksons’ World Fleet Monitor (see 
Figure 9), provides an interesting indication about the distribution of vessel types, but also tends 
to overrepresent small vessels like tugs.   
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Figure 9: World Fleet in numbers by vessel type (in %) in 2020 

(© Based on Clarksons’ World Fleet Monitor (Volume 10, No. 5): World fleet by ship type (p.30) 

The transport capacity of the world fleet and its vessel types, measured in deadweight tons per 
vessel (and the fleet type) as presented in Figure 10 indicates the size of the world fleet from a 
different perspective. Thereby, bulkers, tankers and container ships represent more than 85% of 
the total world fleet transport capacity.  

 

 

Figure 10: World fleet in dwt by principal vessel type (in %) in 2020 

(© Based on UNCTAD Review of maritime transport: table 2.1) 
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6.1.2  Energy Consumption and Emissions of Waterborne 
Transport Segments  

 

The energy consumption is a key indicator to investigate the environmental impact of different 
waterborne transport segments. Based on the available MRV-Data for 2018-2020, the total CO2 

emissions have been analysed for different ship types (see Figure 11). As one of the results, long-
distance cargo shipping (container, bulker and tanker) sums to more than 64% of the total CO2 

emissions and causes therefore the main environmental impact of the waterborne transport 
segments according to SRIA.   

 

Figure 11: Total CO2 emission by ship-type 

Other waterborne transport segments cause a substantially minor environmental impact, like 
passenger and Ro-pax ships with 15% of the total CO2 emissions.  
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Special attention needs to be paid to the waterborne transport segment of the Inland Waterway 
Transport (IWT), since it is not included in the MRV-data. Therefore, detailed data sets provided in 
in the study “Assessment of Technologies in view of zero-emission IWT – Edition 2a by CCNR are 
considered (see Table 1). The analysis provides the fuel consumption and the required energy in 
kWh as indicators for environmental impact for different fleet families. It shall be noted however 
that this only concerns the type of vessels which are used for commercial transport of passengers 
and goods. Other floating crafts like mobile equipment for maintenance and infrastructure works 
(e.g. dredging, construction works) are not included in the study by CCNR. 

Fleet families  Fleet 2015 

Fuel con-
sumption 
per FF [t] 

Average 
fuel con-
sumption 
per year 
per Ship 
(in m³) 

Average 
fuel con-
sumption 
per year 
per Ship 
(in t) 

kWh/Year 
per FF 

Unregulated 
engine (be-
fore 2003) 

CCNR 
stage 1 
engine 

CCNR 
stage 2 
engine 

Passenger vessels (large ho-
tel) 346 143.590 500 415 652.681.818 1% 14% 85% 
Push boats  
<500 kW  

890 28.480 32 27 107.447.273 
87% 7% 6% 

Push boats  
500-2000 kW  

520 82.160 158 131 309.967.273 
53% 29% 18% 

Push boats ≥2000 kW  36 74.520 2.070 1.718 281.143.636 36% 27% 36% 
Motorvessel dry cargo  
≥110 m 610 206.790 339 281 780.162.273 13% 52% 34% 

Motorvessel liquid cargo 
≥110 m  602 206.486 343 285 779.015.364 11% 32% 57% 

Motorvessel dry cargo  
80-109 m  

1.802 291.924 162 134 1.101.349.636 
73% 18% 9% 

Motorvessel liquid cargo 
80-109 m  

647 153.339 237 197 578.506.227 
44% 19% 37% 

Motorvessels <80 m 4.463 218.687 49 41 825.046.409 77% 16% 7% 
Coupled convoys 140 78.120 558 463 294.725.455 12% 42% 45% 
Ferries 103 10.187 99 82 38.431.980 77% 16% 7% 
Day trip and small hotel ves-
sel 2.207 119.178 54 45 449.626.091 77% 16% 7% 

         

Sum 12.366 1.613.461 2.600 3.819 6.198.103.435       
Table 1: Energy consumption statistics for the IWT fleet 
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6.1.3  Vessel Age of Waterborne Transport Segments 
The age of the world´s fleet by  vessel types is an important indicator, because it allows to derive 
the annual renewal rate and therewith an estimation about the potential market introduction of 
new technologies. Figure 12 depicts the age of the world fleet by vessel type based on the 
Clarksons’ World Fleet Monitor for 2020.  

  

:  

Figure 12: Average age of the world fleet by vessel type in 2020 

(© Based on Clarksons’ World Fleet Monitor (Volume 10, No. 5): World fleet by ship type (p.30)) 

In a next step, the number of vessels per vessel type is mapped to the average age of the world 
fleet in Table 2. 
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Table 2 Average age of the world fleet by vessel type and number of 
vessels in 2020 

© Based on Clarksons’ World Fleet Monitor (Volume 10, No. 5): World 
fleet by ship type (p.30) 

Besides the average fleet age, the age profile of different 
vessel types provides a valuable perspective on the fleet age 
and therefore supports the renewal rate estimation.    

 

 

Figure 13: Age profiles of the tanker, bulk carrier, containership and gas carrier fleet 

(© Clarksons: World Fleet Monitor (Volume 10, No. 5): World Fleet by Year of Build) 

The average age of ship scrapping is another important indicator in the process of estimating the 
renewal rate. Figure 14 depicts the average and median age of ships when scrapped by vessel 
type, while Table 3 presents the scrapping age of ship for different GT categories. In both figures 
the coherence, that larger ship types have a relative low scrapping age and vice versa is 
documented.  
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Figure 14: Average and median age of ships when scrapped in 2016, 2017, and 2018 

© Based on UNCTAD Decarbonizing maritime transport: Estimating fleet renewal trends based on ship scrapping 
patterns (table 2)12 

 

Category Average Median 
1.000-4.999 GT, all types 35,1 35,2 
5000-49.999 GT, all types 29,3 28,6 
> 50.000 GT, all types 23,7 22,1 

 

Table 3: Average and median age of ships when scrapped in 2016, 2017, and 2018 

© Based on UNCTAD Decarbonizing maritime transport: Estimating fleet renewal trends based on ship scrapping 
patterns (table 2) 

 

The age structure in the Inland Waterway Transportation (IWT) is substantially different. Figure 15 
shows the age structure of the CCNR fleet in 2020. The CCNR annual report 2020 states: “About 
80% of the fleet with a known year of construction were constructed in the 20th century”.  

 
12 (https://unctad.org/news/decarbonizing-maritime-transport-estimating-fleet-renewal-trends-
based-ship-scrapping-patterns) 
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Figure 15: Age structure of the Inland Waterway Transport fleet 

(Source: https://inland-navigation-market.org/wp-content/uploads/2020/09/CCNR_annual_report_EN_2020_BD.pdf) 

 

Figure 16 provides an overview of the expected remaining share 2019 fleet throughout the century. 
Jan Hoffman (Chief, Trade Logistics Branch, Division on Technology and Logistics at UNCTAD) 
describes in his article: “If recent scrapping patterns persist, it can be expected that by the end of 
2030, 17% of the current dry bulk carrier fleet will have been demolished, while 83% will still be in 
service. For container ships, 43% can be expected to be scrapped and only 57% of the currently 
existing container fleet will still be in service end of 2030. The ships that will replace the withdrawn 
capacity during the next decade are likely to be still burning traditional fuels.”13 

It’s important to take the fleet renewal rate into account when evaluating the implementation of 
the different energy saving technologies and alternative fuels as well as when developing the 
pathways towards zero-emission shipping. As an example, investments into a 20 years old tanker 
won´t consider new technologies since expected life cycle cost savings are limited and the  
payback period is too long . 

 

 
13 https://unctad.org/news/decarbonizing-maritime-transport-estimating-fleet-renewal-trends-based-ship-
scrapping-patterns 
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Figure 16: Distribution of the expected remaining share of the currently existing fleet, beginning of year, by vessel type 

(© Based on UNCTAD Decarbonizing maritime transport: Estimating fleet renewal trends based on ship scrapping 
patterns (figure 2)) 

Figure 16 provides an indication for how many vessels will be off the market by 2030 and 2050. 
Thereby, the remaining share of existing vessel differs substantially by vessel type. While 95% of 
the existing container fleet is expected to be substituted until 2050, only 70% of the offshore 
supply vessel will be renewed. On the other hand, the remaining percentage of each vessel type 
and their expected life cycle indicates the potential for retrofitting solutions.  

In order to determine more precisely how long existing vessels will remain in service and the 
consequences for GHG emissions, scrapping probabilities can be determined.14 The document 
especially shows the importance of decarbonizing new-built ships as soon as possible as they will 
determine whether it will be possible to meet the GHG reduction targets of the maritime industry. 

 
14 Maximilian Held, Boris Stolz, Jan Hoffmann, Gil Georges, Michele Bolla, Konstantionos Boulouchos: 
Scrapping probabilities and committed CO2 emissions of the International Ship fleet. The 7th Internatonial 
Symposium on Ship Operations, Management & Economics. 6th – 7th April 2021. 
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6.2 Transport Volume Projections 

There are a number of different Waterborne transport volume projections available. Most of them 
are based on a strong correlation between GDP and international maritime trade as shown in 
Figure 17Figure 17 for 2006 – 2020.  

 

 

Figure 17: Development of international maritime trade and global output, 2006–2020 (annual percentage change) © 
UNCTAD: Review of maritime transport 2020, p.3 

 

Other statistics focus on the Seaborne trade by commodity as depicted in Figure 18. Thereby bulks 
are by far the most transported commodity with a 45% share of all commodities. In contrast, 
container ships are comparatively low with only 16%.  
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Figure 18: Seaborne Trade 2020 (e) © Clarksons: World Fleet Monitor (Volume 10, No. 5): Seaborne trade by 
commodity 

In terms of transport volume projections, the fourth IMO study on greenhouse gases provides 
detailed transport volume projections for different long-term scenarios using a logistic analysis or 
gravity modelling. In all analysed scenarios, the total transport volume is projected to increase 
between 39 – 113% until 2050 (see Figure 19 for transport work projections based on gravity 
modelling).  

 

Figure 19: Projections of total transport work for different scenarios  

(Source: Fourth IMO GHG Study 2020 – Final report)  
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7 Carbon-Budget per Waterborne Transport 
Segment 

 

Based on the assumption of a linear translation of the remaining global carbon budget to the share 
of waterborne transport on global level,the total available carbon-budget for waterborne transport 
can theoretically be distributed among the previously defined waterborne transport segments 
based on the energy consumption and transport volume projections for the different scenarios. 
Therefore, a first calculation provides an overview for the total global shipping carbon budget (Table 
4). This is  based on the assumption that the same pace of GHG reduction is applied for all type of 
sectors and industries in the global society. 

Table 4: shipping emissions per year and carbon budget (source: IMO fourth GHG study) 

 

Year
global 

anthropogenic 
[MtCO2/y]

total shipping 
[MtCO2/y]

shipping share 
of global 

emissions (IMO 
4thGHG study)

CO2 budget 
(67% 

probability 
to keep the 

1,5°C target)

Remainder 
shipping 
[MtCO2]

growth 0%

2012 34.793             962                    
2013 34.959             957                    
2014 35.225             964                    
2015 35.239             991                    
2016 35.380             1.026                 
2017 35.810             1.064                 
2018 36.573             1.056                 2,89% 420.000      11.082        
2019 36.573             1.056                 383.427      10.026        
2020 36.573             1.056                 346.854      8.970          
2021 36.573             1.056                 294.000      7.914          
2022 36.573             1.056                 257.427      6.858          
2023 36.573             1.056                 220.854      5.802          
2024 36.573             1.056                 184.281      4.746          
2025 36.573             1.056                 147.708      3.690          
2026 36.573             1.056                 111.135      2.634          
2027 36.573             1.056                 74.562        1.578          
2028 36.573             1.056                 37.989        522             
2029 36.573             1.056                 1.416          534-             
2030 36.573             1.056                 35.157-        1.590-          
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Figure 20 remaining carbon budget by Dec 2021 (source: https://www.mcc-berlin.net/en/research/co2-budget.html)  

The main idea behind the budget approach is to better understand which measures and 
technologies are the best approach to bridge the gap between the current fuel consumption of the 
fleet and the anticipated carbon budget per year. These measures will differ per ship type. The 
cruise ships and ferries for instance are potentially able to gain more than 12% reduction on short 
term if they could use electric energy in ports from renewable sources.  

Other ways of distributing the budget over the different ship-types would be on transport volume 
[tkm] or on benefit to society transport  - meaning that the essential transport of base goods (e.g. 
for electricity production) could get a bonus while nice to have luxury goods would get a malus on 
the fuel price. These approaches will require more datamining and research before a sound 
distribution can be presented.  

Deriving budgets for the typical European built ships will be another challenge, especially since the 
MRV data are not covering vessels below 5000 dwt and neither workboats nor IWT. Furthermore, 
the shipping sector is a global market with a strong need for a global level playing field.  

In the end our budgeting will follow a pragmatic approach allowing us an estimate on the 
technology demands per ship-type to (theoretically) achieve emission reductions required to 
contribute to the fit for 55 targets and raise feasibility to economically comply with the proposed 
measures in fit for 55 such as the GHG emission cap and ETS for larger vessels, the EU Fuel 
Maritime proposal, achieving at least 13% Renewable Energy to be used. For linking the MRV data 
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with the ship-types most relevant for Europe and which are being used to describe the research 
objective in the SRIA, a mapping is being proposed. The following figure shows a detailed 
breakdown of the MRV data set while the subsequent graphs show a grouping of the MRV data 
(averaged over the period from 2018 to 2020) according to the ship types used in the SRIA.  

 

 

Figure 21: CO2 Emissions by ship-type avarage from 2018 to 2020 

Table 5: mapping MRV ship-types on SRIA ship-types 

Short Sea Bulk carrier, Chemical tanker, 
Combination carrier, Container ship, 
Container/ro-ro cargo ship 
Gas carrier, General cargo ship 
LNG carrier, Oil tanker, Refrigerated cargo 
carrier, Vehicle carrier 

Between European ports 

Long Distance Bulk carrier, Chemical tanker, 
Combination carrier, Container ship, 
Container/ro-ro cargo ship 
Gas carrier, General cargo ship 
LNG carrier, Oil tanker, Refrigerated cargo 
carrier, Vehicle carrier 

From destinations outside Europe 
to European ports and from 
European ports to destinations 
outside Europe  

Cruise Passenger ship  
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Ferries Ro-pax ship 
Ro-ro ship 

 

Offshore Other ship types  
 

 

Figure 22: yearly GHG emissions share of SRIA ship-types 

We followed the logic used in the MRV approach distinguishing between ships to and from 
European ports (long distance) and traffic between European ports (short sea and offshore). Before 
applying this filter, we separated the data for Cruise and ferry assuming that the remaining ships 
and their emissions are of types short sea while other corresponds to offshore. This breakdown is 
somewhat arbitrary but the best we can derive from the datasets given. The IWT emission come 
on top since they are not included in the MRV dataset.  

With this breakdown we are able to better address the European shipbuilding portfolio and thus 
the related innovations to be influenced by European research (SRIA) to address climate change.  

With this approach we are not very precise but the authors are convinced that for the purpose of 
this analysis the required order of magnitude is sufficiently matched. This breakdown will serve as 
basis for estimating the impact of different technologies and their application in these ship-types 
over time to get an idea how much carbon dioxide can be abated per ship type and how much 
remains to be captured from ambient air and stored.   
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Starting from the yearly emissions documented in the fourth IMO GHG study extrapolated to 2021 and the share of 
waterborne transport emissions on the global emissions, the carbon budget for waterborne transport was calculated 
(see  

Figure 20). With the share per ship-type from Table 6both the yearly emissions per ship type as 
well as the remaining budget per ship-type have been calculated based on the assumption that 
waterborne segments will reduce GHG emissions at the same pace compared to the global 
requirement to meet the 1,5 degree global warming restriction.  

 

Table 6: distribution of carbon budgets per ship-type according to linear translation of global budget to budget for 
waterborne segments based on assessed MRV data and data from the 4th IMO GHG study 

Total CO2 Emissions by 
ship-type (acc. SRIA)   

budget 
per ship-

type 
[MtCO2] 

emission per ship-
type [MtCO2/y] 

(Thetis-MRV period 2018-
2020) 

  total  2021 

Total Budget for the entire fleet to stay below 1,5°C global warming = 8.970 
[MtCO2]  
Yearly emissions for all ship-types in 2021 =  [1056 MtCO2/y] 

Long distance ships  71%          6.369                750  

Cruise ships 3% 269                  32  

Ferries 14%          1.256                148  

Short sea ships 11%              987                116  

Offshore  1%                90                  11  

IWT 0,43%  38,3  4,51  

 

It can be seen that the vast majority of emissions (71%) is caused by the long distance ships, while 
the other 5 segments in the SRIA are much smaller in terms of absolute GHG emissions per year 
with ferries at 14% and short sea at 11% followed by cruise ships at 3% and off shore at 1%.  

The total European inland fleet consisted of 12,366 vessels in 201515. For the definition and scope 
of the European fleet we can refer to the H2020 project PROMINENT16. 

 
15 according to table 10 of the study “Assessment of technologies in view of zero-emission IWT Edition 2” 
to be found on https://www.ccr-zkr.org/files/documents/EtudesTransEner/Deliverable_RQ_C_Edition2.pdf  
16 p.13 of the PROMINENT deliverable “D1.1 List of operational profiles and fleet families” to be found on 
https://www.prominent-iwt.eu/wp-content/uploads/2015/06/2015_09_23_PROMINENT_D1.1-List-of-
operational-profiles-and-fleet-families-V2.pdf 
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In PROMINENT the analysis of the European fleet has taken this division into account and makes 
a distinction between the vessels registered in: 

 Rhine and other waterway countries: Belgium, France, Germany, the Netherlands, 
Luxembourg, Switzerland and Czech Republic; 

 Danube countries: Bulgaria, Hungary, Croatia, Moldova, Ukraine, Austria, Romania, Serbia 
and Slovakia. 

 

The Rhine countries make up ~92% of the total European fleet17. In 2015, vessels in the Rhine 
countries (CCNR member states) emitted 4149,2kt CO2, whereas this figure is 3614kt CO2 for 
1990. It is being assumed that the total European fleet would emit approximately 4510kt CO2 in 
2015. 

It is unfortunately, due to a lack and inconsistencies in the available data, not possible to take into 
account all types of vessels (e.g. very small ferries and floating equipment) in all European 
countries.  

For the distinction of port emissions  from sailing emissions the following data has been used. In 
the particular case of the cruise ships you see a significant increase of port emissions for the Year 
2020 due to the COVID pandemic. Therefore, we take for the calculation of the trajectory for cruise 
ships the average of the 2018 and 2019 data only (11,53%).  

All these data will be used in the following chapters to show the possible impact of the fit for 55 
package on the carbon budget per ship- type and the derived targets per ship type to follow the “fit 
for 55” trajectory and alternatively how the targets would look like to follow the global 1,5°C 
trajectory at the same pace. 

 
17 The large majority of the vessels belong to the operating fleet from the 
Rhine and other waterway countries (93% of the total fleet; based on the number of vessels). Without the 
Czech Republic this would be around ~92%.  
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Figure 23 emissions in port vs emsissions during voyages 
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8 Impact of EU´s “Fit for 55” Package on 
the Waterborne Transport Sector  

 

In order to strengthen the Green Deal and its efforts to become the world´s first climate-neutral 
continent by 2050, the European Commission adopted a package of proposals to gain the 
necessary acceleration of greenhouse gas emission reductions in the next decade, the Fit for 55 
package. Several proposals and adoptions of regulations and taxation policies, shall lead to at 
least 55% greenhouse gas emission reduction by 2030, compared to 1990 levels. (See also Error! 
Reference source not found. and the variety of Fit for 55 puzzle stones.)  

 Figure 24 European Commission’s architecture "Fit for 55"1 
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Considering the relevance for the waterborne transport sector, the STEERER project team 
identified four initiatives being relevant for the ship-types defined in the STEERER/Waterborne 
Strategic Research and Innovation Agenda (SRIA), namely: FuelEU Maritime Regulation, the 
Revision of the EU Emission Trading System (uptake of aviation and maritime transport), 
Amendment to the Renewable Energy Directive and the Revision of the Directive on deployment of 
the alternative fuels infrastructure.  

The relevance per ship-type can be seen 
in the following infographic ( 

Figure 25), followed by a brief 
description.  

Fuel EU Maritime has the objective 
to limit the greenhouse gas 
intensity of energy used on-board 
by a ship, applying to all ships 
above a gross tonnage of 5000. 
the following interim targets shall 
be applied compared to reference 
value in 2020: -2% from 2025; -
6% from 2030; -13% from 2035; -
26% from 2040; -59% from 2045; 
-75% from 2050. 

In addition, there are zero-
emission requirements of energy 
used at berth, fully complementary 
to the Revision of the Directive on 

deployment of the alternative fuels infrastructure (AFIR), which is regulating the requirement to 
use on-shore power supply for all energy needs while at berth, applying to containerships and 
passenger ships. 

One major step on the way to zero emission waterborne transport is also the revision of the EU 
Emission Trading System (ETS), enlarging the scope of application also to maritime transport 
activities. The commission drafted therefore the Proposal for a Directive on “establishing a system 
for greenhouse gas emission allowance trading within the Union”.  

The phase in of the waterborne sector, including vessels > 5000 GT, shall make shipping 
companies liable to surrender allowances according to the following schedule: starting with 20 % 
of verified emissions reported for 2023; 45 % for 2024; 70 % 2025; 100 % for 2026 and each 
year thereafter.  

In addition, a cap will limit the allowances, which will get adjusted and limited every year with a 
linear reduction factor of 4 2%. However, it has to be mentioned that all emissions from voyages 

 

Figure 25: Fit for 55 – Relevance per ship-type 
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within the EU (intra EU) and all emissions when ships are at berth in EU ports are being covered, 
but just 50% of the emissions from voyages starting or ending outside of the EU (extra EU) 

Furthermore, the amendment to the Renewable Energy Directive (RED), stepping up the ambition 
for renewables in key sectors to implement the ambition of the new 2030 climate target, is also 
reflecting on the transport sector. The proposal introduces a target for reducing the greenhouse 
gas intensity of transport fuels by 13% by 2030 compared to 2010 level.  

Based on the above mentioned currently proposed policies, the following trajectories are 
elaborated per SRIA ship type and shall provide an indication on how the cumulative directives and 
allowances, capping the CO2 emissions, will be reflected in terms of proportional reduction of CO2 
emissions.  

Table 7: Emissions reduction according to FF55 package (proposals: ETS, EU Fuel Maritime, RED, AFIR) related to 
2018 levels. 

 

The graph below (Figure 26Figure 26) shows that following the FF55 package targets waterborne 
transport will not keep pace with the overall GHG reduction needed to stay within the 1,5°C climate 
goal.  The overall budget for shipping (8970 MtCO2) is shown as the horizontal double red line. 
The yearly emissions starting with 1056MtCO2/y and are continuosly reducing according to the 
anticipated reduction based on the FF55 package are represented by the dotted grey line. The 
accumulated emissions over time are representd by the green line. Showing that even with this 
reduction trajectory the climate targets can be reached only if from 2028 onwards an active CCS 
will be performed. Since waterborne transport is considered a difficult to abate sector and 
considering the dependency on the transport capacity of the sector the GSEG discussed the 
differences between fit for 55 targets and the 1,5°C targets and their implications for the 
Waterborne transport sector (chapter 5.5: Feedback on the Four Scenarios:). It seems to be 
obvious that waterborne transport as all the other difficult to abate sectors requires clear political 
targets, regulatory continuity, and support to stay within their CO2 budget.  
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Figure 26: trajectory waterborne transport according to FF55 package 

Figure 27 respectivly  Table 8 indicate the difference of the  trajectory of the FF55 package (which 
is eventually a target the sector can achieve) and the  trajectory to stay within in the budget to 
reach the 1,5°C clinte target.  
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Figure 27: trajectory waterborne transport to meet 1,5°C climate target 

 

Table 8: comparing required emission reductions  to meet FF55 impacts due to the policy package proposed (e.g. ETS, 
EU Fuel Maritime, RED, ...).and 1,5°C global warming 

Targets 2025 2030 2035 2040 2050 
Reductions  for meeting FF55 / EC policy 5% 25% 44% 62% 90% 
Reductions  for meeting 1,5°C 38% 68% 87% 96% 100% 

 

See also: A fundamental transport transformation (europa.eu) 
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List of references: 

 Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL amend-
ing Directive (EU) 2018/2001 of the European Parliament and of the Council, Regulation 
(EU) 2018/1999 of the European Parliament and of the Council and Directive 98/70/EC 
of the European Parliament and of the Council as regards the promotion of energy from 
renewable sources, and repealing Council Directive (EU) 2015/652; COM/2021/557 fi-
nal 

o https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0557 
 Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on 

the use of renewable and low-carbon fuels in maritime transport and mending Directive 
2009/16/EC; COM(2021) 562 final 

o https://ec.europa.eu/info/sites/default/files/fueleu_maritime_-_green_euro-
pean_maritime_space.pdf 

 Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL amend-
ing Directive 2003/87/EC establishing a system for greenhouse gas emission allowance 
trading within the Union, Decision (EU) 2015/1814 concerning the establishment and 
operation of a market stability reserve for the Union greenhouse gas emission trading 
scheme and Regulation (EU) 2015/757  

o revision-eu-ets_with-annex_en_0.pdf (europa.eu) 
 

 

Additional Information:  

 Delivering the European Green Deal | European Commission (europa.eu) 
 

 https://ec.europa.eu/info/publications/delivering-european-green-deal  
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9 Quantification of Targets per Waterborne 
Transport Segment 

 

Based on the technological emission reduction pathways, and also the remaining global carbon-
budget according to the Paris accord and social aspects of balancing the transition load over the 
coming generations will guide the quantification of targets for 2025, 2030, 2040 and 2050 for 
each assessed waterborne transport segment. 

.

 

Figure 28: Emissions from shipping - trajectories and targets 

Background data for Figure 28 (as well as for the other tables in this chapter): 420 GtCO2 budget 
remainder by 2018 (67% probability of reaching the 1,5°C scenario (RCP2.6)), according to 
(https://www.mcc-berlin.net/en/research/co2-budget.html). Out of this budget we have 290.000 
MtCO2 left (June 2021). With 2,89 % share of shipping in global emissions this leaves 8.970 
MtCO2 Carbon budget for shipping until 2050. Based on the 4th IMO report shipping emits 1.056 
MtCO2/Y in 2018 (which is the reference year for the following considerations). Most interesting 
is the grey line reflecting the Fit for 55 initiative of the EU which is almost matching the RCP2.6 
values. Please note the reference for the fit for 55 target are the emissions from 1990 while in this 
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graph the reference is made to the 2018 figures. This means that the correct accumulated 
emissions for the EU55 pathway will be well below 11.318 MtCO2. In addition, this graph is based 
on the entire targets of the FF55 package which is exceeding the targetgs relevant for Waterbiorne 
transport. The graphs for the individual SRIA ship types are reflecting on the FF55 WATERBORNE 
aspects only. 

Assumptions: the shipping emissions remain constant as well as the world trade. The IMO target 
of zero emission in 2100 follows a linear decrease (green line) as well as the emission reduction 
in the ZEWT target zero by 2050 (yellow line).   

 

Figure 29: halfing emissions trajectory (5y vs.10y) based on  

Figure 20 remaining carbon budget by Dec 2021 and Table 4: shipping emissions per year and carbon budget  
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9.1 Targets for IWT 

 

Figure 30: emission reduction targets for IWT acc. to FF55 package 

The assumption on the IWT emissions is a volume of 4,53 MtCO2 /y18. The regulations which sum 
up to the reduction targets for IWT are derived from the Fuel Quality Directive (FQD) 6% and the 
Renewable Energy Directive (RED) 13%. Following the Fit for 55 measures the IWT would miss the 
Zero Emssion by 2050 target by 87%. Clearly additional measures are needed.  

In this respect the NAIADES III policy document19 and also CCNR have stated emission reduction 
targets (see also section 3.2 of this document). EC and CCNR work towards achieving near zero 
emission performance in 2050 compared to 2015. For the medium term, CCNR aims to reduce at 
least 35% of GHG emissions in 2035 compared to the year 2015. Policy instruments are being 
prepared to achive this. The most significant initative in this respect is to setup a dedicated 
financial instrument to support inland vessel owners in making their vessels fit for the future. Such 
an instrument would be using own contributions from the sector as well as public grants to close 
the financial gap between (near) zero-emission technologies and the conventional powertrains. In 

 
18 based on data provided by CCNR and results from PROMINENT project 
19 https://transport.ec.europa.eu/transport-modes/inland-waterways/promotion-inland-waterway-
transport/naiades-iii-action-plan_en  
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addition an emission label/index scheme for vessels is being preparerd as a basis for further 
incentives to be provided to green vessels. 

Furthermore, additional emission reductions are expected from the installation of OPS for inland 
ports and impacts of national plans in the framework of AFIR. 

 

9.2 Targets for Container Vessels 

 

Figure 31: emission reduction targets for container vessels >5000GT acc. to FF55 package 

The emission reduction targets for large Container vessels operating in Europe would lead to zero 
emission operation in 2050 although the overshoot in carbon budget will be in the order of 2.000 
MtCO2 worldwide. The targets are derived from the Emission Trading System (ETS) which defines 
for GHG emissions an absolute ceiling -with an CO2 allowance reduction of 4,2% yearly.  
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9.3 Targets for Cruise Ships 

 

Figures for Cruise ships have been derived from MRV data, correspondence to the IMO data is 
considered plausible. Emission reductions required according to the FF55 package for Cruise ships 
would be:  

Cruise ships 2025 2030 2040 2050 
>5000GT 6% 27% 69% 100% 
<5000GT 0% 17% 20% 23% 

 

Cruise ships spent 11,5% of their energy in ports. For the calculation of time in port the 2020 data 
have been excluded due to the pandemic reduction in cruise tourism.   
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9.4 Targets for Ferries  

 

 

Small Ferries are candidates for full electric drives and thus becoming zero emission with the same 
pace as Europe’s energy mix becomes 100% renewable based. Until this happens the targets 
derived from the FF55 packeage are moderate 16% by 2030 and 19% by 2040. These are based 
on the Renewable Energy Directive (RED) and the Onshore Power Supply (OPS) to be installed in 
90% of Europe’s ports by 2030. Also here has to be noted that the power for these OPS is linked 
to the European energy mix. The energy share for Ferries in ports is about 8,9%. Ferries <5000GT 
contribute to 5% of Europe’s waterborne tarnsport.  

Figure 32: emission trajectory acc.to FF55 for Ferries< 5000GT 
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Figure 33: Emission trajectory acc. to FF55 packaage for Ferries >5000GT 

Regulations forseen within the FF55 package for Ferries >5000GT are ETS and OPS although it 
has to be noted that ETS is putting the cap while OPS is a measure provided by the ports and thus 
contributing to the emission reduction (in particular the air pollution close to densely populted 
areas) without burning fuel and thus without accounting for the ETS. The reduction targets resulting 
from this are the same as for all ships >5000GT operating in Europe (see also Figure 31: emission 
reduction targets for container vessels >5000GT acc. to FF55 package). 

Following this trajectory the Ferries >5000Gt will prodcue an overshoot of almost 750 MtCO2 
worldwide.  
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9.5 Comparing the Pathways by Cost  

Capturing one ton of CO2 from ambient air is estimated to cost today about €550 and is expected 
to go down in an economy of scale scenario to €50 by 2050. Applying these costs to the overshoot 
budget will give us the “penalty” for emitting beyond the budget limits for the 1,5°C scenario of 
the IPCC (Paris agreement).20 

An alternative penalty calculation is based on the loss of economic power due to climate change. 
The current estimates for that are €60-120 per t CO2 depending on the region.21 

To estimate the implementation cost for the technologies to follow the specific pathways are 
calculated by using best engineering estimations per technology implementation and fleet type. 
(e.g., LNG ICE and tank arrangement 15% above MGO ICE). 

With this in mind it becomes obvious that the moment the external costs would be internalised 
cost for transport will significantly increase, it also becomes apparent that investing now in 
emission reduction technologies would minimise the penalty cost.  

 

  

 
20 Carbon capture: How can we remove CO2 from the atmosphere? Permalink https://p.dw.com/p/3haaR 
21 <https://www.cleanthinking.de/studie-wirtschaftlicher-schaden-pro-tonne-co2-bei-73-bis-142-dollar/ 
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10 Conclusions 
For solving the long distance shipping decarbonisation problem in the near future the lions share 
will need to be covered with synthetic fuel. The development of  technologies for appropriate energy 
converters and their supply  will now become Europe’s equipment manufacturers largest challenge 
while ports and refineries will have to make sure the logistics are secured. The energy supply for 
the production of the synthetic fuel has to be from renewable sources otherwise the cumulated 
energy demand (CED) would be larger than that of fossile fuels. The current yearly increase of 
renewable energy in Europe will not allow to produce synthetic fuel from renewables to a significant 
level before 2050. This means the only way for the shipping industry to walk the path of synthetic 
fuel is the one described in the “independent green” scenario. Building industry consortia or PPPs 
to produce synthetic fuel in best suited areas of the globe and thus making shipping independent 
from the pace of shifting the EU energy mix to 100% renewables.  

This also means that every possibility to improve efficiency needs to be implemented as soon as 
possible. Therefore focussing research on demonstrating how latest efficiency measures can be 
implemented in newbuilds and applied as retrofits in the existing fleet is a must. These efficiency 
measure comprise hull optimisation (appendices and propulsion trains) as well as wind assistance 
system on routes and ships types wherever possible. Operational measures and new business 
models have to be explored to make the greening of the world’s fleet a sustainable and a business 
success. Also operational measures such as slow steaming to reduce speed and related fuel 
consumption are important as well as logistic optimisations such as consolidation of cargo and 
economies of scale to increase the load rate of vessels and to decrease the share of empty sailings. 

One of the fastest and most effective contribution to the greening of shipping will become possible 
by electricity from renewable sources provided for onshore power supply (OPS). This approach 
offers significant CO2 savings since the emissions form in port operations account from 5 to 12% 
of the fleet’s emissions depending on the ship-type. In addition to the reduction of CO2 emissions 
this measure would reduce at the same instance air pollution (particular matters PM or aerosol 
formation potential - AFP) which is released close to densely populated areas significantly reducing 
the thread for human health.  

Another quick-win is the increase of blending in the fuel mix of biofuels such as HVO, FAME and 
bio-methane made from sustainable feedstocks. This is into some extent already foreseen and 
proposed by the RED and EU Fuel Maritime, but may possibly be increased and speeded up. 
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11 ANNEX 1 

Annex I: New initiatives MOBILITY and TRANSPORT  

(Source: https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=CELEX%3A52020DC0690#footnote2 ) 

No. Policy objective  Initiatives  

A European Green Deal  

1.  
Fit for 55 pack-
age  

a) Revision of the EU Emissions Trading System (ETS), including 
maritime, aviation and CORSIA as well as a proposal for ETS as 
own resource (legislative, incl. impact assessment, Q2 2021)  

b) Carbon Border Adjustment Mechanism (CBAM) and a proposal 
for CBAM as own resource (legislative, incl. impact assessment, Q2 
2021)  

c) Effort Sharing Regulation (legislative, incl. impact assessment, Ar-
ticle 192(1) TFEU, Q2 2021)  

d) Amendment to the Renewable Energy Directive to implement the 
ambition of the new 2030 climate target (legislative, incl. impact as-
sessment, Article 194 TFEU, Q2 2021)  

e) Amendment of the Energy Efficiency Directive to implement the 
ambition of the new 2030 climate target (legislative, incl. impact as-
sessment, Article 194 TFEU, Q2 2021)  

f) Revision of the Regulation on the inclusion of greenhouse gas 
emissions and removals from land use, land use change and forestry 
(legislative, incl. impact assessment, Article 192(1) TFEU, Q2 2021)  

g) Reducing methane emissions in the energy sector (legislative, incl. 
impact assessment, Articles 192 and 194 TFEU, Q2 2021)  

h) Revision of the Energy Tax Directive (legislative, incl. impact as-
sessment, Q2 2021)  

i) Revision of the Directive on deployment of alternative fuels infra-
structure (legislative, incl. impact assessment, Article 91 TFEU, Q2 
2021)  
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No. Policy objective  Initiatives  

j) Revision of the Regulation setting CO2 emission performance 
standards for new passenger cars and for new light commercial vehi-
cles (legislative, incl. impact assessment, Article 192(1) TFEU, Q2 
2021)  

k) Revision of the energy performance of Buildings Directive (legis-
lative, incl. impact assessment, Article 194 TFEU, Q4 2021)  

l) Revision of the Third Energy Package for gas (Directive 
2009/73/EU and Regulation 715/2009/EU) to regulate competitive 
decarbonised gas markets (legislative, incl. impact assessment, Arti-
cle 194 TFEU, Q4 2021)  

2.  
Circular econ-
omy package  

a) Sustainable products policy initiative, including a revision of the 
Ecodesign Directive (legislative, incl. impact assessment, Article 114 
TFEU, Q4 2021)  

b) Circular electronics (non-legislative, Q4 2021)  

3.  
Biodiversity and 
toxic-free envi-
ronment package 

a) Action plan for the development of organic production: on the way 
to 2030 (non-legislative, Q1 2021)  

b) Minimising the risk of deforestation and forest degradation associ-
ated with products placed on the EU market (legislative, incl. impact 
assessment, Q2 2021)  

c) Zero pollution action plan for water, air and soil (non-legislative, 
Q2 2021)  

d) New legal framework on the restoration of healthy ecosystems 
(legislative, incl. impact assessment, Article 192 TFEU, Q4 2021)  

4.  
Sustainable and 
smart mobility  

a) Revision of the Directive on Intelligent Transport Systems, includ-
ing a multimodal ticketing initiative (legislative, incl. impact assess-
ment, Article 91 TFEU, Q3 2021)  

b) Revision of the Regulation on the trans-European transport net-
work (TEN-T) (legislative, incl. impact assessment, Article 172 
TFEU, Q3 2021)  

c) EU 2021 Rail Corridor Initiative, including the revision of the Rail 
Freight Corridor Regulation and actions to boost passenger rail (non-
legislative and legislative, incl. impact assessment, Article 91 TFEU, 
Q3 2021)  
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No. Policy objective  Initiatives  

d) Development of post-Euro 6/VI emission standards for cars, vans, 
lorries and buses (legislative, incl. impact assessment, Article 114 
TFEU, Q4 2021)  
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12 ANNEX 2: Shared Socio-economic 
Pathways (SSP)  
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(Source : https://climatescenarios.org/primer/socioeconomic-development) 

13 ANNEX 3: Background for Targets per 
Ship Segment 

Annex: 
Table 9: Bottom-up CO2 emissions estimates (million tonnes) - IMO 4th GHG study 

  
International 
shipping 

Domestic 
navigation 

Fishing 
total 
[MtCO2]     

2018 919 97 40 1056 Type 1 by  IMO number 

  87% 9% 4%       

2018 740 276 40 1056 Type 2 
by MMSI 
number 

  70% 26% 4%       

Note: domestic in the IMO study covers partly coastal shipping, therefor the figure we used for 
IWT is based on the CCNR study and an estimation of the Danube emissions.  

 

Table 10: derived from IMO 4thGHG study: table 35 

IMO ship types 
 CO2 

emissions  share 

  [MtCO2]   

Bulk carrier 193,4 18,3% 

Chemical tanker<5000 dwt 14,8 1,4% 

Chemical tanker 66,9 6,3% 

Container <3000TEU 58,9 5,6% 

Container >3000TEU 173,2 16,4% 

General cargo <5000 dwt 18,9 1,8% 

General cargo >5000 dwt 39,2 3,7% 

Liquefied gas tanker<5000cbm 15,8 1,5% 
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Liquefied gas tanker>5000cbm 55,3 5,2% 

Oil tanker <5000dwt 23,2 2,2% 

Oil tanker >5000dwt 135,7 12,8% 

other liquids tankers <5000dwt 2,2 0,2% 

Ferry pax only <5000gt 11,4 1,1% 

Cruise <5000gt 2,25 0,2% 

Cruise >5000gt 27,65 2,6% 

Ferry Ro-Pax<5000gt 9,1 0,9% 

Ferry Ro-Pax>5000gt 27,6 2,6% 

reefer bulk <5000dwt 4,4 0,4% 

reefer bulk >5000dwt 9,5 0,9% 

Ro-Ro<5000dwt 6,7 0,6% 

Ro-Ro>5000dwt 13,8 1,3% 

Vehicle 25,5 2,4% 

Yacht 4,9 0,5% 

Service tug 40,3 3,8% 

fishing 40 3,8% 

offshore 20,5 1,9% 

service 14,1 1,3% 

other mis. 1,3 0,1% 

Total emissions  1056,5   
 

14 Addressing Shipping Emission in the 
International Maritime Organization 

 

Addressing shipping Emission in the International Maritime Organization | European Commission 
(europa.eu) – Commissioner Adina Valean’s speech to the IMO, 29 October 2020 

https://ec.europa.eu/commission/commissioners/2019-
2024/valean/announcements/addressing-shipping-emission-international-maritime-
organization_en 

Ladies and gentlemen, 
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Thank you for inviting me today to update you on progress towards a key priority for the en-
vironment - reducing maritime emissions. I am speaking to you just a few days after the In-
tersessional Working Group on GHG emission reduction from shipping, and ahead of No-
vember’s Marine Environment Protection Committee  (MEPC) 75 meeting. 

Let me be clear from the onset: I am pleased with the outcome of last week’s talks, and I will 
ensure we do not rest until the IMO approves concrete technical and operational short-term 
measures to deliver on its Initial GHG emission reduction strategy. 

Let me set out what we have achieved already – and what we want to achieve in the next few 
months: 

1. We have a global standard for ship energy efficiency that can be applied worldwide. 
This is key to putting the international shipping sector on the path to decarbonisation, 
irrespective of where the ship is manufactured or operated, or which flag it is flying. 

2. We also retained the technical solution, adapting the Energy Efficiency Design Index 
to existing ships. To verify the effectiveness of this technical solution, we pushed for 
a performance carbon intensity framework. 

3. The framework includes enforcement provisions such as certification and auditing. It 
foresees a rating scheme to identify under-performing vessels, with a subsequent plan 
of corrective actions, to be further defined in Guidelines – or even a mandatory Code. 

4. The deal also includes a review clause in 2025, when further enforcement provisions 
can be considered. 

The deal sets a legal framework for both technical and operational mandatory measures. 

The EU’s Monitoring, Reporting and Verification regulation puts the EU in the unique posi-
tion of being able to monitor and enforce global energy efficiency standards and ensure that 
only compliant ships enter our waters. But for that we need engage with the IMO to deliver 
these standards in the first place. 

We still have a checklist of topics that need addressing: 

 further incentives for ships to improve their performance. 
 a robust and effective enforcement scheme. 
 meaningful and comprehensive verification schemes. 
 and mechanisms to ensure a level playing-field and to avoid early movers being pe-

nalised. 

We will spare no efforts to ensure these issues are adequately addressed and ready for ap-
proval next spring at MEPC76, making it possible for the robust and comprehensive frame-
work to enter into force and start applying by 2023. 
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I heard some say the agreement of last week should have been rejected, because it is not am-
bitious enough. Let me tell you why I believe it would be a mistake to do this. 

It has been a long process. Initial proposals ranged from ship design, to using existing opera-
tional instruments such as the Ship Energy Efficiency Management Plan, and goal-based op-
erational solutions to limit carbon intensity. 

Throughout the process the EU – both the Commission and the EU Member States – have 
pushed for an ambitious outcome. But we all know that when it comes to international negoti-
ations, we have to take account of different levels of ambition from those with whom we are 
negotiating– and different capacities to deliver on that ambition. And negotiations are more 
difficult when carried out virtually, as is unfortunately the case in these coronavirus times. 

This is why we decided not to push for the negotiations to be postponed to an uncertain future 
date. We do not know when face-to-face meetings will be restored, and it is naive to hope 
that some of the key players in the IMO will change their approach in 6 or 12 months. 

There is no time to wait, global shipping has to start on the path to decarbonisation. We have 
said it on several occasions – in the European Green Deal and in the Climate Target Plan – 
we will take EU action, but we will also continue to work to ensure a global framework to re-
duce shipping emissions internationally. So, allow me to stay for a moment on the IMO. 

We will take the agreement of last week, we will work to have it confirmed in November at 
MEPC, and we will push even harder, ahead of MEPC76 in 2021, to fill the remaining gaps. 
This is how I understand my mandate: the EU should lead negotiations at the IMO. But to 
lead, you must make sure that others accept and understand your leadership and are willing to 
stay at the negotiating table. 

But I want to reassure you that we will not stop there. Operational efficiency measures will 
not be sufficient to decarbonise international shipping in line with the IMO objective of 50% 
emission reductions by 2050 (from 2008 levels). We need to relaunch the debate on market-
based measures at global level, as well as promote alternative fuels, through standard devel-
opment and concrete requirements for their use. 

[EU level] 

Our European Green Deal already announced the measures we plan to take in Europe 
to decarbonise shipping. Emissions trading will be enlarged to include maritime emis-
sions. In our 2030 Climate Target Plan, we proposed bringing shipping into our climate 
law. Our Strategy for Sustainable and Smart Mobility, which I will present before the 
end of the year, will set a policy pathway for the green and digital transition of the en-
tire transport sector, including maritime. 
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We have a number of tools in our ‘basket of measures’, both regulatory and non-regulatory 
that we will use to ensure shipping reduces its emissions in line with our ambition: 

1. We have carbon pricing, in the form of the emissions trading. 
2. We have alternative fuels. We will propose new rules for decreasing the carbon inten-

sity of fuels used in shipping and ensuring an appropriate infrastructure for these fuels 
is available across Europe. 

3. We have research and innovation, including a partnership on waterborne 
transport charged with demonstrating deployable, zero-emission solutions for all 
main ship types before 2030. 

4. And we have recovery funding, which will support the uptake of existing innovative 
technologies with proven benefits. 

All studies indicate that addressing shipping emissions in practice translates into two priori-
ties: lower energy use by vessels, and cleaner energy use. These two ambitions must be ad-
dressed in parallel if we want to be successful. 

When it comes to cleaner energy use, we are working full speed on finalising the proposal for 
FuelEU Maritime. Its adoption is now scheduled in early 2021, to allow for a robust analysis 
of best policy options and their capacity to deliver on our emission reduction objectives. It 
will seek to reduce the overall carbon intensity of fuels used in shipping and set strict emis-
sions standards for ships in ports. 

This initiative will complement perfectly the upcoming revisions of the Alternative Fuels In-
frastructure Directive and the Renewable Energy Directive, ensuring that the provision and 
distribution of alternative fuels is met with sufficient levels of demand.  

While we focus on reducing CO2 emissions, we cannot forget about the impact shipping has 
on air pollution, which has been a real issue for many communities in our port cities and 
along our shores. 

The Sulphur Directive and the associated Sulphur Emission Control Areas are a success story 
for bringing down emissions in the Baltic and North Seas. These sea basins will also become 
a nitrogen oxides emissions control areas from next year. I am committed to support costal 
states in the rest of Europe to declare additional Emission Control Areas. And the IMO global 
standard for low sulphur fuels, which entered into force this year across the world, goes to 
show how powerful the organization can be in driving change. 

When we ask ship operators to use fuels that are more expensive, we must do all that we can 
to ensure compliance and keep a level playing field for industry. This is why we are carefully 
analysing the experience from the sulphur directive when we look at how best to create a 
solid enforcement regime for FuelEU Maritime. 

Ladies and gentlemen – colleagues, 
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This is where we are today. I am happy with the progress we have made, but we must never 
be complacent, because the work ahead of us is tremendous. We must never take our eyes off 
the target of decarbonising shipping. The EU is committed to cutting transport emissions 
by 90% by 2050, and shipping will contribute, like all other transport modes. 

  

Thank you! 
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SEA EUROPE WELCOMES THE COMMISSION’S ‘FIT FOR 55 PACKAGE’ AS AN 
IMPORTANT STEP TOWARDS ACHIEVING GHG EMISSION REDUCTION 

 

Brussels, 14 July 2021 
 
On 14 July, the European Commission issued the long-awaited so called ‘Fit for 55 Climate Package’. 
This package proposes an ambitious set of energy and climate laws aimed at meeting the EU’s 2030 
and 2050 goals under the EU Green Deal. To cut emissions by 55% by 2030 and to achieve climate 
neutrality by 2050 for waterborne transport, the European maritime technology sector will play an 
important and strategic role.  
 
“SEA Europe supports the high EU ambitions on climate change and welcomes the proposed package 
as a substantial initiative towards reaching zero-emission. However, before giving a final opinion, SEA 
Europe will first take the time to carefully assess all proposals from the package, with specific attention 
to its consistency with other (ongoing) initiatives and to its potential in creating opportunities and 
growth for shipyards and maritime equipment manufacturers “, said Christophe Tytgat, Secretary Gen-
eral of SEA Europe. 
 
To transform waterborne transport into a climate-neutral mode of transport, significant investments 
from the entire maritime sector, including shipyards and maritime equipment industry, will be neces-
sary. These investments must be underpinned by a legal framework that offers legal certainty as well 
as stimulates investments in the production of green ships, green technologies and sustainable fuels 
and their integration onboard vessels. The same principle also applies to the necessary deployment of 
the distribution, storage and bunkering infrastructure of future sustainable alternative fuels. 
 
More specifically, SEA Europe welcomes the Life Cycle Assessment proposed by the European Com-
mission under the FuelEU Maritime initiative, which will help – in a goal-based approach – to define 
the most suitable fuels and technology options for waterborne transport, which is a sector character-
ised with different ship types and different trade patterns. In addition, since the CO2/GHG released 
during production of fuels/energy carriers can differ significantly – regardless of whether they are 
fossil, bio, synthetic or non-carbon – the lifecycle assessment of carbon neutral fuels needs to be ap-
propriately performed to correctly reflect the holistic GHG emission reduction potential. In this re-
spect, SEA Europe is concerned that the current EU Taxonomy criteria do not embrace the same ap-
proach. 
 
Many fuel options, such as biofuels and synthetic (drop-in) fuels, offer a significant reduction potential 
and can be utilized with minimal or moderate retrofitting of ships, at least as a transitional mid-term 
option. Therefore, SEA Europe is of the opinion that current existing energy converters, such as inter-
nal combustion engines, will play a significant role in the decarbonization of waterborne transport, if 
utilized with climate neutral synthetic fuels.  
 
“There is a compelling need to foster the necessary technology development and deployment as from 
now on in order to prepare for a much more rapid change, as sustainable alternative fuels and the 
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most energy-efficient technologies are getting matured”, stressed Christophe Tytgat. With this objec-
tive, it should be avoided that any technology developments are hampered by the EU promoting the 
use of a single fuel option in the next decade. 
 
Also, even if sustainable alternative fuels would be available, it must also be recognized that compe-
tition on renewable fuels will exist in the future and, consequently, the successful utilization of climate 
neutral or zero-fossil fuels does not justify the use of inefficient systems leading to a waste of re-
sources and energy. 
 
As regard the EU’s plans to extend the EU Emission Trading Scheme (ETS) to shipping, SEA Europe fully 
supports the concept that the reduction of greenhouse gas emissions should be incentivised by inter-
nalising the external cost of these emissions. 
 
Besides significant RD&I investments, additional (EU) funds will be necessary to achieve climate-neu-
tral waterborne transport. Such funds will be needed for many purposes, such as narrowing down the 
price gap with fossil fuels, incentivize the development of green technologies, mature sustainable al-
ternative fuels, and ensure the optimal integration of such technologies and fuels onboard ships, as 
well as to financially stimulate first movers. For this purpose, SEA Europe has proposed to set-up a 
transversal ‘Maritime Fund’ across the EU ETS and coherent with the FuelEU Maritime initiative.  
 
SEA Europe’s proposal for such dedicated Maritime Fund, however, is not intended to stop the Inter-
national Maritime Organisation (IMO) to establish a world-wide market-based measure but rather to 
complement it as it is indispensable to incentivize climate-friendly energy converters / fuels and dis-
courage the use of carbon intense energy options.  
 
 
 
Background Note:  
SEA Europe represents close to 100% of the European shipbuilding industry in 16 nations, 
encompassing the production, maintenance, repair and conversion of all types of ships and floating 
structures, commercial as well as naval, including the full supply chain with the various producers of 
maritime systems, equipment material, and services.  
 
For further information please visit www.seaeurope.eu 
or contact: Christophe Tytgat, Secretary General ct@seaeurope.eu / Tel: +32 (0)2.230.32.87 
 
 
 

THE OFFSET POLICY in SHIPPING 

Source: https://ship.energy/2021/07/07/marubeni-and-navigator-gas-claim-carbon-neutral-
ethylene-first/?utm_source=rss&utm_medium=rss&utm_campaign=marubeni-and-navigator-
gas-claim-carbon-neutral-ethylene-first 
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15 ANNEX 4: Sustainability-recovery-tracker  
 "Not only is clean energy investment still far from what’s needed to put the world on a path to 
reaching net-zero emissions by mid-century, but it’s also not even enough to prevent global 
emissions from surging to a new record." 

 

Fatih Birol 

IEA Executive Director 

Source https://www.iea.org/reports/sustainable-recovery-tracker/key-findings 

 As of the second quarter of 2021, governments around the world have allocated around 
USD 380 billion on clean energy measures as part of their economic response to the 
Covid-19 crisis. This is around 2% of the total fiscal support in response to Covid-19. 

 This government spending and new policies put in place since last year are expected to 
add an extra USD 350 billion a year to clean energy and electricity network spending be-
tween 2021 and 2023. This represents an increase of 30% over the levels seen in recent 
years. 

 Yet, this is only 35% of the amount envisaged by the IEA Sustainable Recovery Plan to put 
the world on track for net-zero emissions by 2050, while boosting global economic growth 
and creating millions of new jobs. 

 There are wide geographical differences in governments’ economic recovery measures. 
Most of the spending is in G20 economies. In advanced economies, recovery measures 
announced to date are expected to meet 60% of the investment needs set out for these 
economies in the Sustainable Recovery Plan.  

 In emerging and developing economies this share falls to 20%, where many countries fo-
cused their more limited fiscal leeway primarily on emergency health and economic 
measures. Some countries with more fiscal leeway may also be reticent to initiate large 
economic recovery spending programmes following the inflationary effects witnessed in 
the 2008 financial crisis.  

 Our analysis of over 800 policy measures across more than 50 countries shows that gov-
ernment spending for energy-related sustainable recovery measures has been primarily 
channelled through programmes that already exist such as energy efficiency grants, pub-
lic procurement, utility plans and support for electric transport options. 

 We estimate that full and timely implementation of the economic recovery measures an-
nounced to date would result in CO2 emissions climbing to record levels in 2023 continu-
ing to rise thereafter. While this trajectory is 800 million tonnes lower in 2023 than it 
would have be without any sustainable recovery efforts, it is nonetheless 3 500 million 
tonnes above the pathway set out in the recent IEA special report Net Zero by 2050: A 
Roadmap for the Global Energy Sector. 

Would an initiative of the shipping industry to produce their own synthetic fuel be an additional 
investment to the above mentioned? 
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16 ANNEX 5: REGULATION OF THE 
EUROPEAN PARLIAMENT AND OF THE 
COUNCIL on the deployment of 
alternative fuels infrastructure, and 
repealing Directive 2014/94/EU of the 
European Parliament and of the Council 

.....” For waterborne transport, this initiative delivers on the clear requirement of the European 
Green Deal to oblige docked ships to use shore-side electricity. It is fully complementary to Fuel 
EU maritime initiative by ensuring that sufficient shore-side electricity supply is installed in ports 
to provide electricity while passenger ships (including ro-ro passenger ships, high speed 
passenger craft and cruise ships) and container vessels are at berth and accommodating the 
demand for decarbonised gases (i.e. bio-LNG and synthetic gaseous fuels (e-gas). For the case of 
passenger ships, the different ship categories vary in their power demand characteristics while at 
berth, which leads to different investment needs at port. This needs to be combined with the 
different operational characteristics of ports, including layouts and terminals. For this reason a 
further distinction is made on passenger ships compared to the FuelEU maritime initiative in 
identifying two categories, that of ro-ro passenger ships and high speed passenger vessels, and 
that of other passenger ships, notably cruise ships. Together with the FuelEU maritime initiative it 
therefore contributes to overcoming the current “chicken-and-egg” issue, which has meant that 
the very low demand for ship operators to connect to the electric grid while at berth has made it 
less attractive for ports to invest in shore-side electricity. Limited introduction of On-shore power 
supply OPS in ports risks disturbing the level playing between ports, in particular for early 
investors, as not OPS equipped vessels could shift their traffic. It is therefore important that 
minimum requirements be set for maritime ports across the whole TEN-T network.” ... 

Article 9 

Targets for shore-side electricity supply in maritime ports  

1.Member States shall ensure that a minimum shore-side electricity supply for seagoing 
container and passenger ships is provided in maritime ports. To that end, Member States shall 
take the necessary measures to ensure that by 1 January 2030:  

(a)TEN-T core and TEN-T comprehensive maritime ports whose average annual number of port 
calls over the last three years by seagoing container ships above 5000 gross tonnes, in the 
previous three years, is above 50 have sufficient shore-side power output to meet at least 90% of 
that demand;  
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(b)TEN-T core and TEN-T comprehensive maritime ports whose average annual number of port 
calls over the last three years by seagoing ro-ro passenger ships and high-speed passenger craft 
above 5000 gross tonnes, in the previous three years, is above 40 have sufficient shore-side 
power output to satisfy at least 90% of that demand;  

(c)TEN-T core and TEN-T comprehensive maritime ports whose average annual number of port 
calls over the last three years by passenger ships other than ro-ro passenger ships and high-
speed passenger craft above 5000 gross tonnes, in the previous three years, is above 25 have 
sufficient shore-side power output to meet at least 90% of that demand.  

2.For the determination of the number of port calls the following port calls shall not be taken into 
account:  

(a)port calls that are at berth for less than two hours, calculated on the basis of hour of departure 
and arrival monitored in accordance with Article 14 of the proposal for a Regulation 
COM(2021)562;  

(b)port calls by ships that use zero-emission technologies, as specified in Annex III of the 
proposal for a Regulation COM(2021)562;  

(c)unscheduled port calls for reasons of safety or saving life at sea.  

3.Where the maritime port of the TEN-T core network and the TEN-T comprehensive network is 
located on an island which is not connected directly to the electricity grid, paragraph 1 shall not 
apply, until such a connection has been completed or there is a sufficient locally generated 
capacity from clean energy sources.  

Article 10  

Targets for shore-side electricity supply in inland waterway ports  

Member States shall ensure that:  

(a)at least one installation providing shore-side electricity supply to inland waterway vessels is 
deployed at all TEN-T core inland waterway ports by 1 January 2025;  

(b)at least one installation providing shore-side electricity supply to inland waterway vessels is 
deployed at all TEN-T comprehensive inland waterway ports by 1 January 2030.  

 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0559  
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17 ANNEX 6: Marubeni and Navigator Gas 
Claim Carbon Neutral Ethylene First 

Marubeni Corporation (Marubeni) and Navigator Holdings subsidiary Navigator Gas have 
claimed they will achieve an environmental milestone with the world’s first carbon neutral 
ethylene voyage. 

The companies said they would ensure carbon neutrality through offsetting the CO2 emis-
sions from the voyage by investing in an environmental project in Cambodia designed to re-
duce emissions from deforestation and forest degradation. 

The carbon neutral ethylene voyage will be performed by the NAVIGATOR TRITON, a 
21,020 cubic metre capacity (cbm) ethylene gas carrier, which departed from Morgan’s Point, 
Houston, Texas, yesterday (6 July), and is set to transport its cargo across the Atlantic to Ant-
werp, Belgium. 

‘Carbon reduction is a key strategic objective for Navigator Gas as we seek to deliver our 
mission of connecting the world today whilst creating a sustainable tomorrow,’ said Oeyvind 
Lindeman, Chief Commercial Officer at Navigator Gas. 

‘We are proud to partner with Marubeni and look forward to enabling further carbon neutral 
voyages, a first in the ethylene shipping industry, and continue to promote and develop with 
the energy transition for our business and stakeholders.’ 

Satoru Ichinokawa, Executive Officer, Marubeni Corporation, added: ‘We are happy to 
achieve the first ever carbon neutral ethylene voyage together with Navigator Gas. We wish 
to take on the challenge of finding further areas for carbon reduction to meet new customer 
needs and expectations.’ 

Highlighting the increasing customer requirements for low carbon and carbon neutral solu-
tions, Marubeni said it intends to further develop the carbon neutral service for its customers. 

As previously reported, in February, Oxy Low Carbon Ventures (OLCV), a division of Occi-
dental, claimed to have delivered the energy industry’s first major petroleum shipment for 
which GHG emissions associated with the entire crude lifecycle were offset. 

Earlier this week, marine energy services provider KPI OceanConnect announced the com-
pletion of its first carbon offset transaction with an unnamed seismic research vessel owner 
and long-term client. 
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Evidence for local solutions:  

Source: https://ship.energy/2021/06/24/stena-line-claims-world-first-in-using-recycled-
methanol-to-power-stena-
germanica/?utm_source=rss&utm_medium=rss&utm_campaign=stena-line-claims-world-first-in-
using-recycled-methanol-to-power-stena-germanica 

18 ANNEX 7: Stena Line Claims ‘World 
First’ in Using Recycled Methanol to 
power Stena Germanica 

Stena Line’s Stena Germanica was converted into being the world’s first methanol-powered 
ferry in 2015 – and now the same vessel has set another precedent by running on methanol 
recycled from residual steel gases. 

This 240-metre RoPax ferry travelled this week from Sweden to Germany on the Gothen-
burg-Kiel route using the recycled ‘blue methanol’ – a by-product of the steel production in-
dustry. 

Peter Holm, Stena Germanica’s Chief Engineer, commented: ‘It is exciting to be part of our 
sustainable journey and try out another new sustainable fuel. I can confirm that we sailed 
with the new fuel from Gothenburg to Kiel on June 22 and it worked very well.’ 

Erik Lewenhaupt, Head of Sustainability Stena Line Group, added: ‘This collaboration be-
tween the steel and the maritime sectors is the first of its kind and demonstrates that by work-
ing together companies from different backgrounds can greatly improve their effect on the 
climate. For Stena Line this is another successful proof of concept for our methanol conver-
sion ferry and a further bridge towards our aim of fossil free shipping.’ 

Stena Line’s partners in converting Stena Germanica into a dual fuel vessel include Me-
thanex, Wärtsilä and the European Union’s Motorways of the Seas project. 

Related Reading: 

GLOBAL: Five-year milestone for methanol-fuelled Stena Germanica – Bunkerspot – Inde-
pendent Intelligence for the Global Bunker Industry 

Stena Line  
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Capturing CO2 to be held underground is done by using chemical processes which effectively extract 
the gas from the ambient air. This method is known as direct air capture (DAC) and is already prac-
ticed in other parts of Europe.  As there is no limit to the amount of CO2 that can be captured, it is 
considered to have great potential. However, the main disadvantage is the cost — currently around 
€550 ($650) per ton. Some scientists believe that mass production of DAC systems could bring prices 
down to €50 per ton by 2050. It is already considered a key technology for future climate protection. 
Source: Permalink https://p.dw.com/p/3haaR 

 

“Und ja, der Green New Deal wird teuer – doch wenn wir nichts tun, wird es noch teurer. Steigen 
die Temperaturen beispielsweise nur um 0,5 Grad mehr – also insgesamt um zwei Grad Celsius 
–, kommt es nach Berechnungen des Weltklimarats global zu wirtschaftlichen Schäden von 
annähernd 70 Billionen US-Dollar. Ocasio-Cortez schlägt daher vor, den Green New Deal als 
sogenannte Notstandsmaßnahme zu finanzieren. Das heißt, dass die nötigen Mittel direkt vom 
US-amerikanischen Kongress bewilligt werden.” Naomi Klein in her book “Warum nur ein Green 
Deal unseren Planeten retten kann” 

 

Club of Rome (1972) – Limits of Growth: “If the present growth trends in world population, 
industrialisation, pollution, food production, and resources depletion continue unchanged, the 
limits to growth on this planet will be reached sometime within the next one hundred years”  
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source: Breaking Boundaries: 

 

 places to intervene in a system (source: Breaking Boundaries- idea by Donella Meadows) 
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19 ANNEX 8: Glossary 
CII The Carbon Intensity Indicator (CII) is a measure of how efficiently a ship transports 

goods or passengers and is given in grams of CO2 emitted per cargo-carrying capacity 
and nautical mile. The ship is then given an annual rating ranging from A to E, whereby 
the rating thresholds will become increasingly stringent towards 2030. The CII applies 
to all cargo, RoPax and cruise ships above 5,000 GT. The yearly CII is calculated based 
on reported IMO DCS data and the ship is given a rating from A to E. For ships that 
achieve a D rating for three consecutive years or an E rating in a single year, a 
corrective action plan needs to be developed as part of the SEEMP and approved. 
The basic CII is calculated as CO2 emitted per cargo-carrying capacity and nautical 
mile. The CII calculation will be further improved through correction factors in a 
separate guideline that will be developed next year. 
For the time being, using actual cargo carried instead of capacity (i.e., the EEOI) can 
only be reported on a voluntary basis and not for the purpose of the CII rating. 
The CII applies to all ships above 5,000 GT of the following ship types: bulk carriers, 
gas carriers, tankers, container ships, general cargo ships, refrigerated cargo carriers, 
combination carriers, LNG carriers, vehicle carriers, Ro-Ro cargo vessels, Ro-Ro 
passenger vessels and cruise ships. 
A vessel can reduce its carbon intensity by a combination of measures: 

 Speed reduction 
 Optimization of operations and logistics 
 Implementation of energy efficiency technologies 
 Use of alternative fuels 

Note :  
For different ship segments, the CII is based on different ways of measuring the carbon 
footprint of the transport work. The Annual Efficiency Ratio (AER) and capacity gross 
ton distance (cgDist) are two such CIIs using different units. AER (emission per dwt-
mile) is used for segments where the cargo is weight critical, and cgDist (emissions per 
gross ton-miles) for volume-critical cargo. 
 
 Source: DNV ;  

SEEMP  
EEXI  
IPCC The Intergovernmental Panel on Climate Change is the United Nations body for 

assessing the science related to climate change. The IPCC was created to provide 
policymakers with regular scientific assessments on climate change, its implications 
and potential future risks, as well as to put forward adaptation and mitigation options. 

Baseline IMO DCS / EU MRV defining the current emission levels 
Target When to reach which level of emission e.g.: Fit for 55, IMO, CCNR 
Pathway How and when to reach certain targets 
Scenario a scenario describes a possible future, is a series of plausible events that are  projected 

to occur describing the boundary conditions under which certain targets are reached, 
a scenario hasn't happened yet and might not happen at all. 

 


