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1 EXECUTIVE SUMMARY  

 

‘Heerema becomes the first major marine contractor to go carbon neutral’ 

 

As per October 2020, Heerema has become the first major marine contractor to go carbon neutral. 

This sustainability goal is achieved by means of prevention, reduction and compensation of carbon 

emissions. Heerema will begin by investing in carbon offsetting projects that align with its mission 

to create sustainable value(s). These will be certified carbon reduction projects that are already in 

development with the accredited Climate Neutral Group.  

 

By the end of 2020, Heerema will begin offsetting 100% of its carbon footprint, equaling roughly 

250,000 metric tons of carbon per year. From this starting point, Heerema has set yearly prevention 

and reduction targets that remove carbon from the source. Prevention is preventing the 

combustion of fuel, reduction is to change or reduce the amount of fuel required, or increase 

combustion efficiency. The goal is to be carbon neutral using “zero-emission technology” where 

feasible.  

 

An overview of the zero-emission technologies and the amount of carbon emissions they are 

estimated to save by 2025 is shown in figure 2. The exact savings will be reaffirmed yearly as more 

is learned about these technologies. Heerema will rely heavily on a few key technologies, which are 

shore power, bio- or synthetic fuels, the use of on-board batteries, on-board carbon capture and 

storage and the use of hydrogen. An example of the implementation of these projects is shown 

below, which are pending technical and economic viability. For each of these technologies, 

promising feasibility and design studies or even pilots have been performed or are underway for 

each of our vessels.  

 

A possible timeline of implementation for these zero-emission technologies could be as follows. 

 

2020 Shore Power      

2021 Expansion of GTL & Biofuels    

2022 Hybridization      

2023 Power Management     

2024  On-board carbon capture and storage  

2025 Hydrogen  

 

  

https://hmc.heerema.com/about/sustainability/shore-power/
https://hmc.heerema.com/index.php?id=882
https://hmc.heerema.com/index.php?id=883
https://hmc.heerema.com/index.php?id=884
https://hmc.heerema.com/index.php?id=885
https://hmc.heerema.com/index.php?id=886
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Figure 1. Heerema will be carbon neutral in 2020 by means of offsetting, as outlined by the Climate Neutral Group. 

Simultaneously, investments are made in zero-emissions technology from the period 2020 onwards to remove 

emissions from the source. Though each year has set targets for prevention and reduction, the effectiveness of 

zero-emission technology over the next five years cannot be determined in advance. The exact targets and projects 

will change over time, as we gain more insights along our journey.  

 

 

Figure 2. Overview of envisioned zero-emission technologies as per 2025. In the coming years, this figure will 

change as insights are gained from the carbon reduction projects that Heerema executes. 

  

Carbon Neutral Heerema 

 

Step 1 . Action now: 100% Carbon Neutral in 2020 by means of offsetting.  

Step 2 . Invest in zero-emission technology up until 2025 and beyond.  

Step 1 Step 2 
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2 CONTEXT: THE ENERGY TRANSITION & CARBON REDUCTION TARGETS 

 

Society and industry are demanding a less carbon intensive and  more sustainable future. The Paris 

Agreement, signed in 2016, is resulting in tangible laws and regulations on national and 

international levels. These deliver substantial targets for 2020, 2030, and 2050 to reduce carbon 

emissions. The Dutch government has set ambitious targets for 2050, aiming to reduce greenhouse 

gases to be comparable with levels measured in 1990.  Whereas, the European Union has the goal 

to reduce emissions by 40% by 2030. This will be an effort shared by the EU countries as a group 

and it is stated that all sectors need to contribute. 

 

This includes the marine industry and the IMO has set a target for a 50% reduction of carbon 

emissions for all of its members by 2050. Today the shipping industry produces 3% of total global 

emissions and represents 10-15% of local air pollution. Therefore, it is unsurprising that the industry 

is committed to action and some clients of Heerema already aim to be climate neutral by 2050. 

 

At Heerema, we believe that a responsible company has the obligation to behave in a sustainable 

manner. Which is why we choose to act sustainably, not because we have to but because we want 

to.  In order to move from these values to actions we use the UN Sustainable Development Goals 

(SDGs) as our guiding principle. The SDGs are the blueprint for achieving a better and more 

sustainable future for all. They address the global challenges we face, including those related to 

poverty, inequality, climate, environmental degradation, prosperity, and peace and justice. The 

Paris Agreement, IMO Policy, and the SDGs provide a framework for long-term policy planning. 

They serve as a guideline for sustainable development, that aims to secure a more equitable and 

sustainable global future by addressing challenges related to poverty, inequality, climate, 

environmental degradation, prosperity, justice, and peace. 

 

Sustainability within Heerema means creating value by providing services that deliver economic, 

environmental, and social worth. Being a sustainable company creates business opportunities; our 

projects will reduce cost, reduce waste, and naturally reduce our environmental footprint. In other 

words, it is all about the triple bottom line: ‘People, Planet, Profit’.  

 

As a responsible contractor in the offshore industry, Heerema aims to be part of the solution and 

to be a role-model in terms of sustainability. This begs the questions: How does Heerema deal with 

these challenges? What is Heerema’s plan to become a carbon neutral company?  

 

Before diving into Heerema's strategy, let us first have a look into the current carbon footprint of 

Heerema as a company. 
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“An agreement on climate change, 

emissions mitigation, adaptation, and 

finance” 

 

“A minimum of 50% CO2 reductions for the 

marine industry by 2050” 

 

“The blueprint to achieve a better and 

more sustainable future for all” 
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3 HEEREMA CARBON BASELINE 

Heerema produces carbon emissions depending on the amount of offshore projects that are 

executed for clients. Heerema’s carbon emissions are mainly caused by the combustion of fuel in 

its vessels, which has traditionally been ultra-low MGO and with the Sleipnir also LNG. This section 

will establish an average, a ‘baseline’ if you will, of carbon emissions produced by Heerema to 

estimate the amount of carbon that needs to be offset to be a carbon neutral company. 

 

There is a minimum energy required for vessels that are not performing any activities, but necessary 

in order to maintain day-to-day operations. This is known as the ‘hotel-load’ and it uses a minimum 

amount of necessary energy to power base functions, such as air conditioning, lighting, kitchen 

appliances, etc. The hotel-load can either be expressed in [MW] or [kWh/day] and converted into 

the minimum amount of fuel required to operate the vessels’ basic functions. This can be used to 

calculate Heerema’s carbon footprint if the vessels remained in hotel-load for one year. 

 

The hotel-load can be combined with the historic yearly fuel consumption that also includes 

projects and activities. The resulting overview shows the amount of emissions due to the hotel-

load of all vessels combined with the emissions due to the execution of projects.  

 

 

Figure 3. This graph demonstrates that Heerema's carbon footprint from its vessels is between approximately 

180.000 [mT] and 240.000 [mT] CO2 per year. The more conservative value of 250.000 [mT], called the 'baseline', is 

adhered to for further reference. Roughly 40% of total emissions - 90.000 [mT] - are due to hotel-load only. This is 

the situation where Heerema does not perform any projects or activities and the vessels are idle. The additional 

60% - 110.000 [mT] up to 150.000 [mT] - does include projects and activities. All emissions are scope I emissions 

due to fuel combustion on board the vessel and do not include other carbon emissions, such as flying or office-

related emissions. These numbers do not include CO2-equivalent emissions.   
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Assumptions 

• Estimates for the Sleipnir, Thialf and Aegir have been determined in the shore power 

project, Balder Bylgia and Kolga are determined by Sr. Technical Superintendent and DPR. 

• CO2 emission factor is 3.206 for the Thialf, Balder, Aegir, Bylgia/Kolga and 2.75 for Sleipnir. 

 

At the moment, the focus is on ‘Scope I and II emissions’. Scope I emissions are related directly to 

the activities and operations Heerema performs offshore with the Sleipnir, Thialf, Balder, Aegir, 

Kolga and Bylgia. Scope II emissions are related to the purchase of energy (electricity) in our offices.  

 

Table 1. This table shows the assumed idle power and fuel consumption for Heerema vessels. This can subsequently 

be multiplied by 365 days to achieve the yearly power and fuel consumption. 

Heerema Fleet: assumed idle Power and Fuel Consumption [per day] 

 Hotel-Load [kWh] Fuel [mT] CO2 [mT] 

Sleipnir (LNG) 153,300 30.70 84.4 

Thialf 105,000 21.70 69.6 

Aegir 63,750 12.75 40.9 

Balder 60,000 12.00 38.5 

Bylgia - 1.72 5.5 

Kolga - 1.72 5.5 

Total - 80.6 244.4 
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4 HEEREMA CARBON NEUTRAL STRATEGY 

 

Heerema’s strategy to become the first carbon neutral offshore contractor is twofold. It exists of 

action now by offsetting 100% of carbon emissions, whilst investing in long-term zero-emission 

technology that remove emissions from the source. For the first year of the program, 2020, up to 

250.000 [mT] – the established baseline – of CO2 emissions will be offset. The Climate Neutral Group 

will assist Heerema in the yearly offsetting of carbon emissions. Simultaneously, starting in 2020, 

investments are made in zero-emission technologies to prevent and reduce carbon emissions at 

the source. This strategy is similar to that of other carbon emissions reduction programs and based 

on proven technology1. 

 

Step 1. Action now: 100% Carbon Neutral in 2020 by means of offsetting. 

Step 2. Invest in zero-emission technology, starting in 2020 up until 2025 and beyond.  

 

The ultimate goal is achieve zero emissions by removing emissions from the source, and not 

offsetting or compensating them. Offsetting of carbon emissions will occur after 2025 only if so 

required to remain carbon neutral.  

  

                                                   
1 Literature review by E. A. Bouman, E. Lindstad, A. Rialland, A. H. Strømman, Transportation Research Part D, 2017 



Heerema Carbon Neutral 2020   

Rev:    C (November 20)  

Owner:   V.H.R.I. Doedée 

 

 

 

11 

 

4.1 To be the first major marine contractor to go carbon neutral 

 

Heerema has the ambition to become the first ever carbon neutral marine contractor. This is the 

embodiment of what it means to be a leading marine contractor and to create sustainable value(s) 

for our clients and stakeholders.  

 

In order to do so, it is estimated that 250.000 [mT] of carbon emissions in 2020 is to be offset. For 

the entire period 2020-2025, approximately 1.075.000 [mT] is to be offset. Such a long-term 

endeavor has a massive impact on Heerema’s reputation. It therefore needs to be in-line with 

Heerema values, combining environmental and social benefits.  

 

It is proposed to invest in several projects with the help of Climate Neutral Group, an organization 

dedicated to a net zero carbon emissions economy by 2050. Climate Neutral Group has proposed 

a combination of three different projects in the coming years, which are evaluated yearly. A short 

elaboration on these projects is stated below. 

 

• Renewable Energy: capture methane emissions and turn it into clean energy. This is done by 

means of landfill gas reduction and small scale wind energy in Malaysia and India.  

• Cookstoves: Improve cooking efficiency to reduce the need for carbon based fuels and 

improve health of people as they do not inhale toxic gasses related to the cooking. To take 

place in Kenya and wider Africa. 

• Solar Energy: Enables households to switch from high-cost kerosene to affordable, safe, off-

grid renewable solar power. The system comes with three LED solar lights, one of which can 

also be used as a torch, and a solar panel with a smart-charge-control lithium-ion battery. 
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4.2 Zero Emission Technology – Removing Emissions from the Source 

 

To remove emissions from the source permanently, investments in zero-emission technology are 

needed. Heerema scope I emissions are due to the combustion of fuel on board of its vessels, 

which are LNG and ultra-low sulphur MGO.  

 

The measures to prevent or reduce combustion of fuel vary per vessel and are consequently 

customized for each vessel. These measures are based upon several sources, both internally and 

externally. An important external source is the Literature review by E. A. Bouman, E. Lindstad, A. 

Rialland, A. H. Strømman, Transportation Research Part D, 2017, see figure Figure 4. 

 

The proposed measures are elaborated upon in full detail in the subsequent sections.  

 

 

Figure 4. Figure taken from literature review by E. A. Bouman, E. Lindstad, A. Rialland, A. H. Strømman, 

Transportation Research Part D, 2017. 
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It should be noted that the presented list of measures in the subsequent tables, based on the 

strategy as stated in the previous chapters, is neither final nor perfect. It is a simply a selection of 

possible measures that reach our goal of eliminating carbon emissions by the source – where 

technically feasible. The exact measures and implementation of technology will be reaffirmed yearly 

as more is learned about these technologies. 

 

The measures as stated in the roadmap below are proven technology, though they have not yet 

been scaled or economically viable in certain cases (such as hydrogen or carbon capture and 

storage). CO2 Saved potential is based on either the transportation research, or in-house studies. 

The same applies to the estimated CAPEX and payback time for each measure. Baseline reference 

to which CO2 saved potential is compared with, is 250.000 [mT].  

 

 

Figure 5. A possible distribution of zero emission technology by the pillars prevention, reduction and compensation. 

Each pillar has its own target (in green) and can be adjusted each year when new insights are gained.  
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4.2.1 Prevent – Prevent Combustion of Fuel – 25% 

 

Prevention measures are classified as those that prevent the combustion of fuel in order to 

generate power. Several initiatives are already ongoing, such as Shore Power Calandkanaal, 

improved crane utilization, and an improved power management system for the Thialf. 

Additionally, the Heerema main office is BREAAM certified and uses Dutch wind power for 

electricity. Therefore virtually eliminating Heerema employees’ carbon footprint in the main office. 

It is estimated that approximately 25% of Heerema’s total carbon emissions can be prevented, 

most of which will come from hybridization and Shore Power. 

 

4.2.2 Reduce – Reduce Amount of Fuel or Increase Fuel Efficiency – 55% 

 

Reduction measures are classified as those that reduce the amount of fuel required, use a cleaner 

fuel or increase combustion efficiency (improve specific fuel consumption). An example is the use 

of synthetic diesel-fuels or biofuels such as GTL and HVO. Potentially even hydrogen can be used 

in co-combustion in the engine. Energy recovery measures, such as heat recovery from exhaust 

gases, are also included. An important and successful initiative already undertaken by Heerema is 

the usage of LNG for the Sleipnir, which significantly reduces local emissions such as NOx, SOx, 

and Particulate Matter (PM). It is estimated that up to 55% of carbon emissions can be reduced, 

using alternative fuels such as biofuels in particular.  

 

4.2.3 Compensate – Offset, Capture or Otherwise Neutralize Carbon Footprint – 20% 

 

Compensation measures are classified as those that offset, capture or otherwise neutralize carbon 

footprint, other than prevention or reduction. Heerema will begin by investing in carbon offsetting 

projects that align with its mission to create sustainable value(s). These will be certified carbon 

reduction projects that are already in development with the accredited Climate Neutral Group. By 

the end of 2020, Heerema will begin offsetting 100% of its existing carbon footprint, equaling 

roughly 250,000 metric tons of carbon per year. The amount of offsetting required to remain 

carbon neutral is gradually reduced as prevention and reduction measures increase. It is estimated 

that the remaining 20% of emissions will need to be compensated, preferably by means of carbon 

capture and storage on-board Sleipnir.  
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4.2.4 Detailed Overview Zero-Emission Technologies 

 

On the subsequent pages, each zero emission technology is elaborated upon with estimated CO2 

saving potential. It should be noted that there is still much uncertainty regarding the exact 

numbers, therefore these should not be read as exact but within the confidence levels as stated 

below. Key technologies, which are shore power, biofuels and GTL, hybridization, power 

management, carbon capture and storage and hydrogen, are further elaborated upon in 

subsequent sections.  

 

Table 2. Confidence level of different zero emission technologies 

Confidence Levels Zero Emission Technologies 

A High Certainty within 95% confidence (+/- 5% deviation) 

B Medium Certainty within 80% confidence (+/- 20% deviation) 

C Low Certainty within 50% confidence (+/- 50% deviation) 
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Prevent  
Confidence 

Level 
Scope 

CO2 Saved 

(Potential) 

Shore Power A 
Construction of electrical infrastructure in the Calandkanaal to power the Sleipnir, Thialf and 

Aegir with green, renewable power when moored in the Calandkanaal. (walstroom.nu) 

6% 

15000 [mT] p/a 

Hybridization B 

The Hybrid Thialf is a concept from 2015-2017, to reduce OPEX (fuel) costs and 

environmental footprint by using an Electrical Energy Storage System (EES). The system uses 

batteries coupled to the diesel generators and will work essentially the same as a hybrid 

electrical car: by absorbing the peaks in energy demand in the batteries, the overall power 

consumption will be equalized (this is called peak-shaving). ‘Hybridization’ can be applied 

to all Heerema vessels. 

15% 

37500 [mT] p/a 

Power Management B 

As in most households around the world, a lot of on-board equipment is frequently on 

standby. Many operations require a certain amount of redundancy, which would naturally 

lead to a redundancy of energy consumption. Multiple studies however indicate 

improvement in power management of equipment can save significant amounts of fuel and 

consequently emissions. The largest  

4% 

10000 [mT] p/a 

Crane Utilization & 

Planning 
B 

Adaptation of crane software to improve power management of the cranes can significantly 

reduce fuel consumption. In addition, changing behavior to use the main crane less often 

(or on a lower energy-intensity setting) can lower the fuel consumption even further.  

5% 

12500 [mT] p/a 

 Total  62.500 [mT] 

  

https://www.walstroom.nu/
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Reduce  
Confidence 

Level 
Scope 

CO2 Saved 

(Potential) 

Hydrogen C 

Hydrogen is viewed by some as the “holy grail” for the energy transition. Though the 

possible ramifications of full-scale hydrogen usage in the marine industry cannot be 

underestimated, it is estimated the amount of time and investments required for 

implementation of green hydrogen usage is significant. Heerema plans to investigate 

potential hydrogen usage on board vessels, in conjunction to the use of hydrogen on a 

smaller scale. For example in the case of the creation of bubble curtains.  

10% 

25,000 [mT] p/a 

Heat Recovery B 

A large amount of energy generated on board Heerema vessels goas unused in the form 

of waste heat. This applies to both waste heat in the form of cooling water of the engines, 

as well as exhaust gasses. The recent SoundEnergy feasibility studies indicates the potential 

savings due to energy recovery of the exhaust gasses can be significant. This is backed by 

multiple studies and existing technology, for example recovery of energy from cooling 

water by means of a carnot engine (link).  

1.5% 

3,750 [mT] p/a 

GTL A 

GTL is a clean, synthetic diesel than can be used as a drop-in fuel and mixed with MGO. It 

is colorless, odorless and sulphur free and reduces emissions compared to regular fossil 

fuels (link). 

5% 

12,500 [mT] p/a 

Bio-Fuels C 

Use special bio-fuels that reduce the carbon footprint of our vessels with 20-100%, pending 

the “blend” that is used. This is the one true solution that does not offset the carbon 

footprint, but engages and mostly eliminates our footprint at the source (GoodFuels). 

38% 

95,000 [mT] p/a 

 Total  137.500 [mT] 

 

file://///alecto/TECHYLEI/Dep/Technology%20Management/Sustainability/02%20-%20Themes/02.%20Reduce%20Footprint/x.%20Heat%20Recovery/ClimeonMaritime_Technical_Boskalis.pdf
https://www.youtube.com/watch?v=-Ef4wz_wbws
http://goodfuels.com/
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Compensate  
Confidence 

Level 
Scope 

CO2 Saved 

(Potential) 

Renewable Energy 

Projects (Malaysia) 
A 

Urbanization in Malaysia and worldwide has led to growing environmental problems, 

including a lack of waste management services. These projects capture waste related 

methane and other greenhouse gases and turns these substances into clean energy. The 

project’s landfill is situated in the province of Hulu Seganlor . With a surface area of 700 

hectare, the landfill is one of the largest in Malaysia. After being transported to the site, 

household waste is incinerated. The energy this generates is converted into electricity. CO 

₂ emission reductions will be achieved by two means: By collection and destruction of 

methane by power generation and displacing an equal amount of electricity generated by 

power plants connected to the electricity system. 

80% 

200.000 [mT] p/a 

Carbon Capture and 

Storage 
C 

Heerema is part of a consortium together with TNO, Conoship Int., FME and LindeGas called 

DerisCO2. This consortium is looking in to viability of Ship Based Carbon Capture (SBCC) 

based on technology proven on land. This would reduce the operational footprint 

significantly and prepare Heerema for a carbon neutral future. In addition to reducing 

footprint, the CO2 can be repurposed for the production of synthetic LNG. This would create 

a circular fuel loop and help reach a circular economy in terms of fuel consumption (link). 

20% 

50.000 [mT] p/a 

Solar Lamps A 

The use of the solar lighting systems enables households to switch from high-cost kerosene 

to affordable, safe, off-grid renewable solar power therefore reducing fossil fuel-based 

domestic energy needs. The system comes with three LED solar lights, one of which can 

also be used as a torch, and a solar panel with a smart-charge-control lithium-ion battery. 

In addition, households may also be provided with a solar rechargeable radio and a mobile 

phone charging cable. Some of the world’s most advanced mobile-based payment 

technology is built into the solar lighting systems, effectively  

providing microfinance, particularly to low income users. 

10% 

25.000 [mT] p/a 

Cook Stoves A 

By opting for offsetting through efficient cookstoves in developing countries, the poorest people in 

the world get access to more efficient cooking. Over a third of the global  population relies on open 

fires for cooking. This usually happens indoors. These fires produce a lot of smoke, which is dangerous 

to people’s health. Globally, four million people die from respiratory diseases caused by cooking over 

an open fire. This project eases the impact on the climate whilst improving people’s health by investing 

in the local manufacturing, distribution, and sales of cleaner, cost efficient cookstoves. Due to their 

clever design, these stoves use 50% less wood and produce less smoke than ordinary stoves. Besides 

improving people’s health, these devices help fight deforestation and reduce the amount of 

greenhouse gas emissions in the atmosphere, by so combatting climate change. 

10% 

25.000 [mT] p/a 

 

  

file://///alecto/TECHYLEI/Dep/Technology%20Management/Sustainability/02%20-%20Themes/04.%20Offshore%20Excellence/6.%20DerisCO2/SWZ01_ART05_DerisCO_draft.PDF
https://www.climateneutralgroup.com/en/climate-projects/efficient-cookstoves-in-uganda/
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5 KEY ZERO-EMISSION TECHNOLOGIES 

 

As mentioned, there are 6 key technologies that represent the majority of carbon emission savings 

for Heerema. These are shore power, expansion of GTL and biofuels, hybridization, power 

management, carbon capture and storage and hydrogen. A possible timeline of implementation 

for these zero-emission technologies is shown below. Implementation generally means full benefits 

and carbon savings will be gained for the year after. For example, shore power implementation in 

2020 means that full carbon savings are achieved in the year 2021. For biofuels, direct benefits can 

be achieved. Therefore, biofuels and GTL can be used as measure in case yearly prevention and 

reduction targets are not reached.  

 

2020 Shore Power      

2021 Expansion of GTL & Biofuels    

2022 Hybridization      

2023 Power Management     

2024  On-board carbon capture and storage   

2025 Hydrogen 

 

  

https://hmc.heerema.com/about/sustainability/shore-power/
https://hmc.heerema.com/index.php?id=882
https://hmc.heerema.com/index.php?id=883
https://hmc.heerema.com/index.php?id=884
https://hmc.heerema.com/index.php?id=885
https://hmc.heerema.com/index.php?id=886


Heerema Carbon Neutral 2020   

Rev:    C (November 20)  

Owner:   V.H.R.I. Doedée 

 

 

 

20 

 

5.1 Shore Power 

We plan to build 20 Megawatts worth of electrical infrastructure that powers HMC's fleet when in 

port by 100% green energy. It is envisioned all vessels from HMC - the Sleipnir, Thialf and Aegir - 

can be fully electrically operated in the future. The project is scheduled for completion in Q1 

2021. Connecting Heerema Marine Contractors' fleet to the grid by sustainable energy will provide 

a significant reduction in terms of emissions and noise. Due to the fact the diesel generators will 

be switched off shortly after the vessel is moored, nearly all emissions – CO2, NOX, SOX and PM – 

will be eliminated by Heerema in the channel. In the future, even more vessels could be connected 

to the grid to reduce the (carbon) footprint even further. In addition to the emissions saved, noise 

generation will be reduced significantly too.  

 

On the 24th of October 2019, the contract between Heerema, Eneco and Port of Rotterdam was 

signed. Because of the innovative character of the project, the municipality has contributed with a 

conditional subsidy. 
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5.2 Expansion of GTL & Biofuels 

In February 2020, a pilot has taken place on board of the Thialf to test the performance of Gas-to-

Liquid (GTL) and Hydrotreated Vegetable Oil (HVO). This was a great success on board Thialf and 

reduced local emissions significantly. Heerema plans to gradually ramp up sustainable biofuel 

usage when available to reduce carbon emissions.  

 

GTL and HVO are cleaner, paraffinic diesel fuels resulting in lower emissions, which is better for the 

environment and our fleet personnel. The results show a decrease in NOX emissions by about 15% 

and Particulate Matter (PM) by at least 50%. SOX Emissions are virtually eliminated using these 

types of fuel. HVO has the potential to reduce carbon footprint (well-to-propeller) by up to 80%. 

Biofuels are thus a proven way to prevent carbon emissions; last February the pilot on-board Thialf 

proved the potential of GTL and HVO. Other biofuels are also considered, and the use of biofuels 

in Heerema fleet should gradually ramp up from 0% in 2020 to almost 40% in 2025 in order to 

prevent 95.000 [mT] of CO2.  

 

 

Figure 6. HVO and GTL, meeting the EN15940 Class A standard, offer cleaner alternatives for transport. They are 

part of a family of paraffinic fuels. Paraffinic fuels are clean, high quality diesel fuels created using the Fischer-

Tropsch process.  They are made from a wide variety of feedstocks, and include GTL (Gas to Liquid), as well as HVO 

(Hydrotreated Vegetable Oil). Paraffinic fuels are mutually interchangeable with other fuels and can be used at any 

blending rates up to 100% in current and future diesel engines. The fuel pilot on-board the Thialf has shown similar 

results for both GTL and HVO, meaning their reduction in emissions is roughly equal, shown below.  
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5.3 Hybridization 

The overall objective of this project is to safely and economically install Electric Energy Storage 

(EES) or batteries on board the Aegir and Sleipnir to serve as ‘spinning reserve’ or back-up power, 

allowing less engines to run during operations and thereby reducing emissions. Basically, a vessel 

is transformed into a ‘Toyota Prius’, which has shown to reduce power consumption by as much as 

15% in some cases. In the last four years, Heerema has conducted significant research into the 

‘Hybrid Thialf’, with the goal to install a battery on-board Thialf. This has not yet been performed 

as changes to the power management system proved more economically beneficial. Hybridization 

still remains an important aspect for prevent carbon emissions however, especially considering the 

synergy that can be achieved with other carbon reduction projects such as Shore Power. Currently, 

concept design studies for the Aegir and Sleipnir are being performed. Preliminary results for the 

Aegir show approximately 20% reduced engine hours and almost 5% reduced fuel consumption.  

 

 

Figure 7. The Transocean Spitsbergen is a hybrid semi-submersible drilling unit operating of the coast of Norway. 

In October 2019, AKA Group announced the completion of the conversion of the vessel to DP3 closed-bus 

operation and the addition of 5.6 MW of Hybrid Power. The hybrid system targets a 14% reduction in fuel use 

during normal operations, leading to a significant reduction in CO2 and NOX emissions. 
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5.4 Power Management 

Improved energy efficiency is an important way to reduce carbon emissions. In the past, Heerema 

has had great success with improving the Power Management System (PMS) on board Thialf, as 

well as implementing an Automatic Generator Start system (AGS) on-board Aegir and Sleipnir. This 

paved the way to reduce the amount of engines used during operations. Heerema is now looking 

into new ways to increase energy efficiency and alternative ways of generating power on board. 

One way could be the installation of solar panels on board the vessels, currently being investigated 

in a master thesis by Stefan Hulsbos. Especially the larger crane vessels, with their very large surface 

areas, are ideally suited for solar panels. At this moment, feasibility studies are conducted on the 

potential on board and possible trials in Flushing or other locations are considered.  

 

Recent developments of solar Photo-Voltaics (PV) have made offshore applications attractive. With 

a cost of about 2-4 cents per generated kWh, this makes solar PV an attractive alternative to 

generating power by means of MGO or LNG. Dependent on the assumed parameters such as solar 

irradiance, solar panels might be able to provide up to 25% of the power requirements on 

board. Heerema is working together with several partners, among them HyET Solar. They provide 

flexible solar PV that can be easily attached and replaced  to ship surfaces in difficult areas and 

require low maintenance.  
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5.5 On-board Carbon Capture and Storage 

The overall objective of this project is to implement a safe and economic Carbon Capture and 

Storage system on board the Sleipnir in order to virtually eliminate carbon emissions while running 

on LNG, without jeopardizing operational performance and capabilities. Preliminary results show 

that up to 90% of all carbon emissions can be captured on board Sleipnir while working offshore, 

although the exact details and optimal economic performance of the plant have yet to be 

determined. It is estimated the daily amount of produced CO2 that would have to be stored is in 

the order of two 20ft containers. This remains a key logistical challenge. Heerema aims to 

participate in industry studies over the coming years to establish technical feasibility. One such 

study would be EverLoNG, which is supervised by TNO. In case of technical feasibility and economic 

viability, a full-scale CCS plant could be installed by 2024.  

 

What is carbon capture and storage? 

Carbon Capture and Storage (CCS) is the process of capturing ‘waste’ carbon dioxide from large 

emitters, usually power plants or cement factories. 

 

 

Figure 8. Carbon Capture and Storage is a promising technology, making it possible to virtually eliminate carbon 

emissions at concentrated outlets. Although it does not ‘solve the underlying issues’, even the International Energy 

Agency argues that CCS is required to achieve the Paris Climate Goals. It is a proven technology on land, as is 

demonstrated by the AVR waste plant in Duiven, shown in the picture. This plant captures 100.000 metric tons of 

CO2 emissions annually and supplies it to greenhouses in the area. Circular CO2 could also be used to create 

renewable synthetic fuel for vessels in the future.  

  

https://en.wikipedia.org/wiki/Carbon_capture_and_storage
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What to do with the CO2? 

This question was the central topic of a master thesis on the supply chain of on-board CCS in a 

master thesis at Heerema by Max Buirma. A ‘hybrid solution’ with a large storage tank and separate 

CO2 containers is proposed, as can be seen on the left. Though many challenges remain to be 

solved, CCS shows great promise in North-West Europe with existing CO2 demand and upcoming 

projects such as Northern Lights and Porthos. From a technical standpoint, CCS closely resembles 

the Selective Catalytic Reduction (SCR) installation on board the Sleipnir. Such an installation 

removes NOx when running on MGO by injecting a specially designed fluid into the exhaust and 

thereby absorbing the NOx. A similar methodology could be used for removing CO2. 

 

 

Figure 9. A schematic of a possible supply chain from Sleipnir to greenhouses with both supply vessels shipping 

containers and liquid CO2 carriers. 

 

 

 

  

https://repository.tudelft.nl/islandora/object/uuid%3Aec08d156-70ad-4ab9-8d19-4005b3c3afbf
https://northernlightsccs.com/en
https://www.porthosco2.nl/en/


Heerema Carbon Neutral 2020   

Rev:    C (November 20)  

Owner:   V.H.R.I. Doedée 

 

 

 

26 

 

5.6 Hydrogen 

he overall objective of this project is to safely and economically use hydrogen to partly power the 

Sleipnir, thereby reducing emissions. In order to gain experience on different types of hydrogen 

use and its supply chain, smaller scale pilots will be performed first. Possible pilots that are currently 

under consideration are the use of hydrogen to replace diesel in generators that are used for the 

elevators in the Calandkanaal, or even those used to create bubble screens when piling. Several 

companies already have working (or even off-the-shelf) generators that are suitable for this work, 

though many challenges remain in terms of supply chain and HSE. Smaller scale uses 'onshore' are 

therefore preferred to gain experience first. Partly powering Sleipnir by hydrogen is currently under 

investigation in a research thesis by Gilles Hagen, a vision that might come true as early as 2025. 

 

What kind of hydrogen options are there for Heerema? 

 

A multitude of options is being investigated, among others hydrogen (co)combustion, the use of 

PEM cells or other cells, or even the (co)combustion of methanol and ammonia. A research thesis 

by Gilles Hagen is undergoing, which should result in an technical basis for hydrogen use on board 

Sleipnir. The next step would then be to gain experience with small-scale hydrogen-use on board 

the vessels and potentially in Flushing. Options that are under investigation are hydrogen for 

bubble-curtain generators, forklifts or to power the elevators in the Calandkanaal. 

 

 

Figure 10. Here is an overview of fuel types currently under consideration in the research thesis by Gilles Hagen. 

Many hydrogen technologies could be suitable for our vessels, not just Sleipnir, with clients and providers also 

indicating a deep interest in hydrogen usage. Some have even indicated preference for certain types of hydrogen. 

At the moment, (co)combustion of hydrogen, methanol or ammonia seem the most technically feasible, mainly due 

to the fact use can be made of existing supply chains and less HSE risks exist (though these are still abundant). It 

remains to be seen if this is the most efficient and economically viable option for the future.  
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6 CERTIFICATION AND SUPPORT 

 

Climate Neutral Group will ensure project execution and certification of carbon offsetting projects 

(link). Founded in 2002 and based in Utrecht, Netherlands and Cape Town South Africa, Climate 

Neutral Group is one of the longest established and most recognized providers of carbon 

management and offsetting services in the market. Climate Neutral Group is founding partner and 

active member of ICROA (International Carbon Reduction and Offset Alliance) and Bcorp certified. 

 

Climate Neutral Group will ensure all projects are certified against either the Gold Standard or 

Verified Carbon Standard (VCS). More information can be found on their website.  

 

 

Figure 11. Overview of quality assurance for carbon offsetting. 

 

 

 

 

 

 

 

  

https://www.climateneutralgroup.com/en/
https://www.icroa.org/
https://bcorporation.net/
https://www.goldstandard.org/
https://verra.org/project/vcs-program/
https://www.climateneutralgroup.com/en/about-us/quality-assurance-and-methods/
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7 QUESTIONS & ANSWERS 

 

Why should Heerema take responsibility above and beyond the current compliancy levels of 

IMO, governmental bodies, and legislation worldwide? 

 

Because it is the right thing to do.  

 

We want to be the leading Marine Contractor, creating sustainable value(s) for clients and 

stakeholders. This is something we feel we are obligated to do. We do this because we want to, 

not because we have to.  Clients such as Equinor, BP and Ørsted are pursuing their own climate 

neutral agendas down their supply chains and are demanding action from their contractors. It is 

expected regulation and legislation on carbon emissions will be implemented within several years, 

such as EU legislation and possible incorporation of the marine industry within the ETS system. Our 

license to operate in advanced economies is under pressure if we do not adapt. New employees 

are not attracted to working in a “polluting” oil and gas industry. They need the organization they 

work for to have a sense of sustainable purpose and take action.  

 

Why start with offsetting in 2020? 

We believe in taking action now. The world needs bold leaders to lead the way in reducing offshore 

carbon emission. Even if some consider this the easy way, at least we act. In addition, the technical 

and economic challenges of implementing zero-emission technologies on-board our vessels today 

are virtually unattainable. Furthermore, with a yearly offsetting target, the incentive to reduce 

emissions is monetized and become tangible for everyone. Finally, the offsetting projects will not 

only compensate for carbon emissions, they contribute to the United Nations Sustainable 

Development Goals and help people. 

 

Why work in absolute [mT] and not relative? 

All governmental climate accords in line with Paris are measured in absolute emissions, not in 

relative emissions. Also, climate change is not affected by relative emissions: our world does not 

take that into account. To really make impact as a responsible contractor, we have to limit ourselves 

to a maximum carbon emission threshold (the “cap”) and reduce emissions relative to that 

maximum. 

 

What is the 250.000 mT based on? 

It is based on a historical baseline from scope I emissions and estimated projections towards the 

future, shown in the figure and tables below. It should be noted that these numbers are updated 

when more information on our emission factors becomes available.  

 

https://www.equinor.com/en/news/2030-climate-roadmap.html
https://www.bp.com/en/global/corporate/who-we-are/reimagining-energy.html?utm_source=BP_Global_GroupCommunications_UK_external&utm_medium=email&utm_campaign=11324988_In%20case%20you%20missed%20it%20%E2%80%93%20BP%20sets%20ambition%20for%20net%20zero%20by%202050&dm_i=1PGC,6QQF0,PE74OS,QXSZH,1
https://orsted.com/en/Media/Newsroom/News/2020/02/152187899190237
https://ec.europa.eu/clima/policies/transport/shipping_en
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Scope I emissions for Heerema include emissions due to combustion of fuel from the Sleipnir, 

Thialf, Balder, Aegir, Kolga and Bylgia, as well as gas usage of all Heerema offices and Flushing 

yard. These are currently 202,303 [mT]. Methane slip from Sleipnir is not (yet) included in these 

figures. The exact impact is now being verified, and expected to be in the order of 15.000 [mT]. 

 

Scope II emissions are emissions from electricity use in all Heerema locations. These locations are 

the Flushing Yard, Houston-, London- and Singapore office. All their emissions combined are 

estimated at 2,367 [mT] at the moment, but are under review and are subject to change. As can be 

seen however, scope II emissions are orders of magnitude smaller than Scope I emissions and will 

not significantly influence the ‘baseline’ of 250.000 [mT]. Furthermore, it should be noted that  

Scope II emissions are based on ‘location-based’ emissions, even in the case of the Leiden office 

where green power from Vattenfal is used.  

 

The total sum of emissions from 2019 are then 202.795 [mT], which is (even when accounting for 

methane slip) lower than the total amount of emissions that will be offset, i.e. is 250.000 [mT]. The 

baseline is thus a conservative estimate to ensure all Heerema emissions are accounted for in the 

future.  

 

 

 

Figure 12. This graph demonstrates that Heerema's carbon footprint from its vessels is between approximately 

180.000 [mT] and 240.000 [mT] CO2 per year. The more conservative value of 250.000 [mT], called the 'baseline', is 

adhered to for further reference. Roughly 40% of total emissions - 90.000 [mT] - are due to hotel-load only. This is 

the situation where Heerema does not perform any projects or activities and the vessels are idle. The additional 

60% - 110.000 [mT] up to 150.000 [mT] - does include projects and activities. All emissions are scope I emissions 
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due to fuel combustion on board the vessel and do not include other carbon emissions, such as flying or office-

related emissions. These numbers do not include CO2-equivalent emissions. 

  Scope I * Scope II** 

  [mT] [mT] 

Fleet 202,199 0 

Leiden 0 1,742 

Vlissingen 104 469 

Houston 0 121 

London 0 16 

Singapore 0 19 

  202,303 2,367 

 

**Excludes methane slip from Sleipnir. Exact impact is to be determined, estimated at 15.000 [mT]. 

 **All location-based scope II, except for Leiden where it is market-based. Market-based scope II emissions for 

Leiden are 23 mT assuming 8.2 g/kWh. 

 

What about Heerema’s Scope III emissions? 

Heerema has decided to be Carbon Neutral based on scope 1 and scope 2 emissions as per the 

Greenhouse Gas protocol. Critical in Heerema’s commitment is to achieve yearly absolute 

reductions of carbon emissions in scope 1 and scope 2. Scope 3 elements are being looked at and 

elements may be included until 2025. Ultimately the entire footprint of Heerema, including relevant 

scope 3 emissions, will need to be reduced to zero. 

 

What happens when we emit more than the 250.000 [mT] of emissions? 

Heerema commitment is to offset its actual emissions. As best we now these will not be higher 

than 250.000 [mT]. In case of higher emissions these will be offset too. 

 

What happens after 2025? 

Heerema aims to fully remove all emissions from the where technically feasible. The program is 

evaluated yearly to redefine carbon prevention, reduction and compensation goals. Compensation 

of carbon emissions will occur after 2025 only if needed to remain carbon neutral. When more 

knowledge is gained along the carbon-reduction journey, Heerema will look into Scope III 

emissions to further reduce its emissions footprint.  

 

Why do you only focus on carbon emissions, and no other forms of pollution and emissions 

such as SOX NOX or Particulate Matter? 

We will. Carbon emissions are simply the main focus, as they can be considered the “trailing” 

emissions indicative for all other emissions. Where there is carbon, there are other emissions. 

Additionally, cleaner fuels (such as LNG, GTL and HVO) will also reduce other emissions and 
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pollution in general. Lastly, there is fixed legislation (by MARPOL and IMO) on the production of 

SOX and NOX – and therefore capped to a certain extend.  

 

What about methane slip?  

We are currently investigating the exact influence this will have on our carbon footprint, as it is 

currently not taken into account. From publicly available literature, it can be estimated that it will 

have a significant impact – between 20% to 50% - on the carbon-equivalent footprint of the Sleipnir 

when running on LNG. The exact influence on the total Heerema carbon footprint is as of yet 

unknown however, as the Sleipnir started sailing in 2019 and the exact amount of methane slip is 

still to be determined. Estimates on the total carbon footprint are expected to be in the order of 

15,000 [mT].  

 

Which offsetting projects will Heerema do? 

Heerema will invest in the following projects: 

 

• Renewable Energy projects, including Landfill gas Malaysia CER, VCS or Gold Standard 

These small-scale renewable projects support the acceleration of the energy transition. The Landfill 

gas project in Malaysia captures waste-related methane and other greenhouse gases and turns 

these substances into clean energy. CO₂ emission reductions will be achieved by two means: by 

collection and destruction of methane by power generation and displacing an equal amount of 

electricity generated by power plants connected to the electricity system. 

 

• Cookstoves Africa, Gold standard 

Cookstoves in developing countries, are giving the poorest people in the world access to more 

efficient cooking. The cookstoves are produced, assembled, and distributed locally. Due to their 

clever design, these stoves use 50% less wood and produce less smoke than ordinary stoves. 

Besides improving people’s health, these devices help fight deforestation and reduce the amount 

of greenhouse gas emissions in the atmosphere, by so combatting climate change.  

 

• Solar Energy and Mobile Payment Africa, Gold standard 

Enables households to switch from high-cost kerosene to affordable, safe, off-grid renewable solar 

power. The system comes with three LED solar lights, one of which can also be used as a torch, and 

a solar panel with a smart-charge-control lithium-ion battery. By using this system the indoor air 

pollution is reduced, access to clean energy is provided, also CO₂ emissions are avoided and cost 

reduction is achieved. 

 

All projects contribute to the Sustainable Development Goals as well. The following SDGs are 

incorporated in the projects; 

 

https://sdgs.un.org/goals
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SDG 3 Good health & Well being  

SDG 7 Affordable and clean energy 

SDG 8 Decent work & economic growth 

SDG 9 Industry, innovation, and infrastructure 

SDG 12 Responsible consumption & production 

SDG 14 Life below water 

SDG 17 Partnerships for the goals  

 

Which third-party is accountable for execution of the carbon offsetting projects? 

Climate Neutral Group will provide these services (link). Founded in 2002 and based in Utrecht, 

Netherlands and Cape Town South Africa, Climate Neutral Group is one of the longest established 

and most recognized providers of carbon management and offsetting services in the market. 

Climate Neutral Group is founding partner and active member of ICROA (International Carbon 

Reduction and Offset Alliance) and Bcorp certified. 

 

Which third-party will support in certification? 

Climate Neutral Group will ensure all projects are certified against either the Gold Standard or 

Verified Carbon Standard (VCS). More information can be found on their website.  

 

What do you mean by prevention? 

Prevention measures are classified as those that prevent the combustion of fuel in order to 

generate power. Several initiatives are already ongoing, such as Shore Power Calandkanaal, 

improved crane utilization, and an improved power management system for the Thialf. 

Additionally, the Heerema main office is BREAAM certified and uses Dutch wind power for 

electricity. Therefore virtually eliminating Heerema employees’ carbon footprint in the main office. 

It is estimated that approximately 25% of Heerema’s total carbon emissions can be prevented, 

most of which will come from hybridization and Shore Power. 

 

What do you mean by reduction? 

Reduction measures are classified as those that reduce the amount of fuel required, use a cleaner 

fuel or increase combustion efficiency (improve specific fuel consumption). An example is the use 

of synthetic diesel-fuels or biofuels such as GTL and HVO. Potentially even hydrogen can be used 

in co-combustion in the engine. Energy recovery measures, such as heat recovery from exhaust 

gases, are also included. An important and successful initiative already undertaken by Heerema is 

the usage of LNG for the Sleipnir, which significantly reduces local emissions such as NOx, SOx, 

and Particulate Matter (PM). It is estimated that up to 55% of carbon emissions can be reduced, 

mainly by using alternative fuels such as biofuels.  

 

https://www.climateneutralgroup.com/en/
https://www.icroa.org/
https://bcorporation.net/
https://www.goldstandard.org/
https://verra.org/project/vcs-program/
https://www.climateneutralgroup.com/en/about-us/quality-assurance-and-methods/
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What do you mean by compensation? 

Compensation measures are classified as those that offset, capture or otherwise neutralize carbon 

footprint, other than prevention or reduction. Heerema will begin by investing in carbon offsetting 

projects that align with its mission to create sustainable value(s). These will be certified carbon 

reduction projects that are already in development with the accredited Climate Neutral Group. By 

the end of 2020, Heerema will begin offsetting 100% of its existing carbon footprint, equaling 

roughly 250,000 metric tons of carbon per year. The amount of offsetting required to remain 

carbon neutral is gradually reduced as prevention and reduction measures increase. It is estimated 

that the remaining 20% of emissions will need to be compensated, preferably by means of carbon 

capture and storage on-board Sleipnir.  

 


