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2 The role of CCS in transforming cities

1.0 Summary
Carbon capture and storage (CCS) is necessary in almost 
all scenarios considered by the UN Intergovernmental  
Panel on Climate Change (IPCC) that can limit warming 
of the atmosphere to no more than 2°C.  The vast majo-
rity of scenarios satisfying this limit also include solutions 
 where CO2 is subtracted from the atmosphere (IPCC 2014:  
151). Without the immediate, large-scale deployment 
of CCS technologies, the Paris climate targets will not be  
reached. 

Cities are striving to become fossil-free with zero-emis-
sions. And in all realistic transformation scenarios CCS is 
needed to achieve sufficient emission reductions. In par-
ticular, cities own direct emissions from waste-to-energy  
(WtE) plants and other combined heat and power (CHP) 
plants, which are avoided if CO2 capture plants are in-
stalled and the CO2 is permanently stored. Cities can 
also contribute to lowering emissions and accelerating 
implementation of CO2 capture outside the city limits by 
 demanding materials with low or zero embedded emis-
sions in e.g. construction of buildings and infrastructure. 
The purpose of this note is to show the potential of CCS 
as a climate mitigation technology in five cities – Amster-
dam, Helsinki, Copenhagen, Oslo and Stockholm.

Bio-CCS includes capture of CO2 from energy production 
in e.g. CHP plants, process industries like cement and ste-
el production (at facilities where biomass is used in the  
production process) and waste incineration. Both 
Stockholm and Helsinki have large point source emissions 
of biogenic CO2.  These are fuelled by their significant do-
mestic quantities of biomass. Even though Denmark lacks 
the large forested areas found in Sweden and Finland,  
Copenhagen produces some of its electricity and much of 
its district heating from biomass from straw, biogas, im-
ported wood pellets and waste. All cities have waste-inci-
neration plants where part of the emissions are biogenic.

As CCS will be needed in any case to reduce process CO2 
emissions, e.g. calcination of limestone in cement pro-
duction, combining it with biomass used for process heat 
allows for a cost-effective implementation of bio-CCS. In 
addition to replacing fossil fuels and reducing emissions, 
sustainable biomass use in an industry with CCS results in 
carbon-negative products, i.e. products that lead to less 
CO2 in the atmosphere than would otherwise be the case. 
It is therefore the only carbon dioxide removal approach 
with a marketable outcome. Such carbon-negative pro-
ducts (e.g. carbon-negative steel and concrete), have an 
existing value for society and an added value for the clima-
te. Industrial sites already need CCS, so by complementing 
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 with biomass use, costs for achieving negative emissions 
are lowered. Hence, bio-CCS projects in the cities could 
provide a model of using both biomass and geological sto-
rage of CO2 cost-effectively to its highest emissions miti-
gation potential (Serdoner 2018: 8).

These five cities are in an excellent position to play a 
key role in the development of CCS infrastructure (John-
son et al. 2017). Norway, Denmark and the Netherlands 
are well suited to develop a large-scale infrastructure 
for transport and geological storage of CO2. Therefore,  
cooperation between these cities and countries on the 
development of CCS infrastructure needs to be promoted 
financially and politically. 

2.0 Introduction
Global emissions rose by 2.7 per cent in 2018, resulting 
in 37.1 billion tonnes of CO2 released in the atmosphere. 
In the USA, the average annual CO2 emissions per person 
is 20 tonnes. In Europe, 4.45 billion tonnes of CO2 are re-
leased every year, with the average European adding 24 
kg of CO2 into the atmosphere every day (Eurostat 2017).

CO2 emissions come from many different sources. From 
the food we eat to the homes we live in, almost every 
aspect of our lives includes emitting greenhouse gases to 
the atmosphere. 

Europe’s largest emitting sectors are the energy, tran-
sport, and industry sectors, followed by residential,  
agriculture, and marine and air traffic. Advances in redu-
cing emissions and implementing new, cleaner technolo-
gies are being made, particularly in the power, residential 
and gradually in the transport sectors. Through renewable 
electricity, improved building efficiencies, and electrifica-
tion and transformation of mobility, some of the largest 
emitting sectors have the means available to reduce  
emissions dramatically over the coming decades.

Of the three remaining sectors, which are lacking access 
to measures that would set them on a path towards zero 
emissions, industry is the largest sector. It is also the most 
crucial one, since it produces goods and materials essen-
tial for climate action in other sectors. Particularly heavy 
industries that produce basic materials, such as cement, 
steel and chemicals, are fundamental to climate techno-
logies such as renewable electricity, housing insulation 
and new modes of mobility.  

For a city, some emissions are direct emissions, from 
sources like fossil-fuelled transport, central heating and 
cooling, power production, burning wood in stoves, and 
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waste handling. However, a large portion of the emissions 
are indirect – our use of electricity, our food consumption 
and in particular our material world. Everything that  
makes up a city – roads, buildings, and escalators - is pro-
duced emitting CO2. 

This note looks at reducing some of cities’ largest direct 
emissions: those from waste incineration, power produc- 
tion and central heating/cooling. The city’s indirect emis-
sions that stem from the industrial sector are covered in 
more detail in Note 6. 

Figure 1 The source of the problem. The figure shows where the total GHG 
emissions in 2010 (49.5 GtCO2eq/yr) came from. The pullout from the figure 
distribute the CO2 emissions from electricity and heat production according 
to their final energy use. The figure is from the IPCC 2014 Fifth Assessment 
Report. Chapter 1: Figure 1.3

2.1 About the different scenarios – ambitions and so-
lutions 
Scenarios from the International Energy Agency (IEA) in-
dicate that the potential for reduced CO2 emissions throu-
gh enhanced energy efficiency and increased renewable 
energy production is limited. According to the IPCC, a 
delay in CO2 emission reductions can lead to dramatic 
consequences, and a new strategy for reducing CO2 emis-
sions as soon as possible is required. Carbon capture and 
storage (CCS) is a commercially available technology with 
potential for large reductions in CO2-emissions. Therefo-
re, the strategy for reducing global CO2-emission must be 
a combination of (1) increased energy efficiency, (2) more 
renewable energy production, (3) a wide implementation 
of direct and permanent reduction of otherwise irreduci-
ble emissions by applying CCS. For a few isolated sectors, 
markets, geographical locations and products that need 
additional measures, applying Carbon Capture and Utili-
sation can be evaluated, since this can provide indirect

emissions reduction where it displaces use of fossil fuels. 

According to IPCC, the high confidence scenarios rea-
ching atmospheric concentration levels of about 450 ppm 
CO2eq by 2100 (consistent with a likely chance to keep 
temperature change below 2 °C relative to pre-industrial 
levels) include substantial cuts in anthropogenic GHG 
emissions by mid-century through large-scale changes in 
energy systems and potentially land use. But a common 
denominator for a large proportion of these scenarios – 
and the main reason1  why IPCC in their Fifth Assessment 
Report (IPCC, 2014) refers to an emission reduction range 
of 40 to 70 per cent as opposed to the previously stated 
requirements of 50-85 per cent cuts – is that they rely he-
avily on Carbon Dioxide Removal (CDR) technologies. The-
se are biomass-based processes that permanently store 
CO2, and direct air capture facilities that also permanently 
store the captured CO2. These are also referred to as ne-
gative emissions technologies.

Although there are multiple types of negative emissions 
technologies, one of the most promising (in terms of effi-
ciency and scalability) is permanent geological storage of 
CO2 from sustainable biomass (bio-CCS). Bio-CCS includes 
capture of CO2 from energy production (BECCS), from pro-
cess industries like cement and steel production (at plants 
where biomass is used in the production process to re-
move oxygen from the ore), and from waste incineration 
(Serdoner et al. 2018: 3).

Major sources of biogenic CO2 emissions in the cities are 
heat and power production and waste treatment and in-
cineration. This level and distribution of existing biomass 
use, combined with the storage potential in the North 
Sea, create ideal conditions to form a partnership that 
could lead the way in the development of bio-CCS (Johns-
son et. al. 2017) as a negative emissions solution. 

2.1.1 Indirect industrial emissions 
Up to 19 per cent of Europe’s total CO₂ emissions are 
from industry. The bulk part of the emissions come from 
cement, chemical and steel production (EEA 2017). Even 
when comprehensive energy efficient solutions are im-
plemented, and all energy supply is renewable, there will 
still be CO₂ emissions from the production process itself: 
Cement is produced from calcium carbonate (CaCO3) – a 
process that separates out calcium oxide and leaves CO2 
as a residual by-product. Steel is produced by adding car-
bon, which removes the oxygen in the ore by creating 
CO22.

Note 6 takes a view on industrial emissions and describe 
this challenge in more detail. Furthermore, it will propose 
a few solutions relevant for a city’s transformation in a 
low-emission society.

 1  Other reasons are a change of reference year from 2000 to 2010, the inclusion of all GHG emission (not only CO2) and the use of 2100 concentration levels 
instead of stabilization levels.
 2  It is possible to use hydrogen to reduce emissions from steel production. Sweden’s Hybrit project is one example. However, one key limitation for this as a 
large-scale solution in the short, medium and possibly also long term is availability of hydrogen produced with low or no CO2 emissions.
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value by providing power and heat generation (Finnve-
den et al. 2013).Due to this added value, it is expected 
that a significant portion of the incineration capacity will 
continue to operate for many more decades. Sweden and 
Denmark have the highest per capita incineration capa-
city with about 590 kg/capita (European Commission 
2017). Incineration of partially biogenic waste with CCS 
can provide an additional service to local communities 
that minimizes the plant’s environmental impact. Pour et 
al. (2017) argue that, for each kilogram of wet municipal 
solid waste incinerated in a facility with CCS, one could 
remove 0.7 kg CO2eq from the atmosphere. Even though 
waste incineration with CCS might be costly compared to 
CCS on larger emission point sources (Pour et al. 2017), it 
could deliver significant emissions reductions in a sector 
that holds high societal value.

2.1.4 Direct emissions from combined heat/power ge-
neration (CHP) in cities
The Nordic region uses lots of biomass for district heating, 
electricity generation and in industrial settings. Sweden, 
Finland and Denmark are at the forefront, with biomass 
providing 25 per cent, 26 per cent and 18 per cent of to-
tal energy supply respectively (Energimyndigheten 2017, 
Statistics Finland 2016). The region has existing biomass 
supply chains with a potential for significant CO2 removal 
without any increase in biomass demand. It is estimated 
that Sweden alone emits 32 million tonnes of biogenic 
CO2 from concentrated sources to the atmosphere every 
year (Schueler, V. et al. 2016). And according to Finland’s 
official statistics, biogenic CO2 emissions were 40 million 
tonnes in 2016 (Statistics Finland 2016), of which about 
46per cent was from Finnish industry, heat and power 
sectors (Kouria et al. 2017). 

Biomass is used in both large-scale district heating and 
in small-scale boilers – 61 per cent of all heat production 
in Sweden is from biomass (Energimyndigheten 2016). 
This type of heating can be combined with electricity 
production to optimize energy use (i.e. combined heat 
and power plants). Biomass is the fourth largest electrici-
ty source in Sweden, and new plants are in construction 
(Energimyndigheten 2016). 

The opportunities for emission reductions at CHP plants 
are multiple; Energy recovery and storage, fuel switching 
and CCS are all means that can give significant emission 
reductions at plants in the cities. Finnish CHP plants used 
for district heating stood for 14 per cent of the total ener-
gy supply in 2017 (industrial CHP plants supply 10per cent 
of the total)3.  Electricity and power production in Finland 
use approximately twice as much wood fuels as hard coal 
(Statistics Finland 2017)4. In Sweden 15 TWh out of 20 
TWh of Sweden’selectricity production at CHP plants was 
fuelled by biomass (Energimyndigheten 2017)5. 

2.1.2 Other indirect emissions
Cities own, operate and lease fleets of vehicles. The ag-
gregate CO2 emissions from these can be significant. 
Several technology strategies are available to reduce 
these emissions. One technology solution is already wi-
dely implemented, namely, use of biomethane as fuel in 
transport. Many cities already produce biomethane from 
sorted food wastes and municipal sewage treatment. The 
biomethane is then used as a fuel substitute for diesel, 
giving emissions-neutral transport services for municipal 
buses and other municipal vehicles. However, the sco-
pe of this strategy is limited by the availability of orga-
nic wastes in the various treatment systems. In Northern 
European cities, this resource is in general fully utilized. 
In other words, further emissions reductions in cities will 
need to employ additional solutions for the cities’ own 
transport.

Electrified transport is gaining wider acceptance for per-
sonal vehicles. It is quietly making even more progress in 
electrifying municipal bus transport, which is poised to 
outcompete biomethane buses based on the lower (and 
still falling) life-cycle total cost of ownership for electric 
buses. This trend is anticipated to spread to other heavy 
vehicles operated by municipalities. 

Consequently, cities will likely have a surplus of biometha-
ne in the future. A potential alternative use can be to sup-
ply existing or new electric power and district heating 
production. Where such facilities have CCS installed, this 
will make the use of the biomethane better than CO2-neu-
tral. In other words, the combination of biomethane and 
CCS can result in net removal of CO2 from the atmosphe-
re. This is further discussed in note 8 in terms of how CO2 
emissions are taxed or emissions reductions are incenti-
vised. 

For some cities, natural gas is the main source of hea-
ting in homes, offices, businesses and more. The CO2 and 
other GHG emissions from combusting the natural gas 
and fugitive methane emissions from leaks in the natural 
gas distribution and end-user installations can be signifi-
cant. While these systems are generally owned and ope-
rated by private interests, city governments have a voice 
in their oversight and in regulating and planning alterna-
tive forms of heating. Where there are clear low-emission 
alternatives to heating from distributed natural gas, cities 
should take the lead in organising their implementation.

2.1.3 Direct emissions from waste incineration in the 
cities
Waste incineration is the final step in waste management 
chains that begin with sorting and recycling. While other 
parts of the chain maximize the reduction and reuse of 
waste materials, incineration of the residual waste creates 

 3 Finland`s total electricity production is (2017) 65 TWh, consisting of hydro (17per cent), wind (6per cent), nuclear (25per cent), conventional power plants   
    (4per cent) and CHP-plants 24per cent.  
 4 Nevertheless; In 2018 coal use for electricity and heat in Finland was 22 TWh (Statistics Finland 2018)
 5 Sweden’s electricity production (2017) is 160 TWh: hydro (41per cent), wind (11per cent), nuclear (39per cent) and CHP (9per cent).  
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However, Combined Heat and Power (CHP) units that 
burn solid biomass generally have low electric conversion 
efficiency due to the need to operate boilers at modest 
temperatures compared to fossil fuel boilers. This is be-
cause biomass has more corrosive trace components, and 
corrosion management at high boiler temperatures is not 
practical for solid biomass. Chemical looping combustion 
(CLC) is a promising, emerging technology that can ope-
rate at higher temperatures for solid biomass. Efforts are 
made in advancing the CLC technology, which is still in the 
pre-commercial development phase6.  Technological ad-
vances within bio-CLC could allow for cost-efficient CO2 
capture7,  or – if the technology should prove less appli-
cable at the plant – traditional post-combustion CO2 cap-
ture plants could be designed to fit the power plant from 
the start. 

Capture of CO2 from energy production in combined heat 
and power plants that burn biomass is an effective clima-
te mitigation measure. In addition to replacing fossil fuels 
and reducing emissions, biomass use in a CHP plant with 
CCS results in carbon-negative products. Bio-CCS projects 
in the cities could provide a model of using both biomass 
and geological storage of CO2 cost-effectively to its hi-
ghest emissions mitigation potential (Serdoner 2018: 8).

3.0 The role of CCS in reducing emissions
One way of reducing direct CO2 emissions is by clea-
ning flue gas (the exhaust) before you release it through 
a chimney. It is a step-wise process that results in a liquid 
CO2, which is perfect for injection wells in e.g. the North
Sea in Europe. The CO2 can thus be permanently stored 
using the same physical concepts that applies to gas 
and oil fields. The method is called carbon capture and 
storage (CCS) and has the potential to reduce emissions 
by tens – up to hundreds of million tons every year. 

To ensure that cities’ ambitions of carbon neutrality 
are fulfilled, capturing CO2 emissions from large point 
sources for subsequent permanent storage in deep geo-
logical formations (CCS) constitutes an essential part of 
the solution. CCS complements limitations of feasibility, 
scale, costs and time associated with other climate action 
tools. While CCS is sometimes considered an expensive 
end-of-pipe solution, it in fact is the cheapest option 
for deep decarbonisation for several industrial sectors 
at current commodity prices (de Pee et al. 2019).

Furthermore, there are 21 operating, full-scale CCS 
projects globally that demonstrate its technical maturity. 
Existing plants can in many cases retrofit carbon capture 
modules, allowing the owners to continue using their 
established core process facilities. This limits the
necessary capital expenditures for industry.

CCS is a three-step process of capturing CO2 at a point 
source, transporting the compressed CO2 to a storage  
facility, and then injecting the CO2 into deep underground 
storage locations where the CO2 binds with pre-existing 
minerals and gradually mineralises again.

Transport and storage infrastructure could be developed 
as an open network accessible for third parties in order 
to reduce costs and optimize use. Through providing  
optionality in climate choices (CCS on industry plant,  
hydrogen from natural gas with CCS, Bioenergy with CCS 
and other options), establishing such an infrastructure 
can drive competition for effective low cost climate so-
lutions in industry. Several companies are actively driving 
process innovation that improve the resource efficiency 
and thereby commerciality of carbon capture.

3.1 Capturing CO2
Established capture technologies for industry sites inclu-
de pre-, post-, and oxyfuel combustion. Generally, in indu-
stries where the CO2 is more concentrated it is easier and 
cheaper to isolate and store it, depending also on the CO2 
purity in the flue gas stream.

3.2 Transporting CO2
Following its capture, CO2 is liquefied and transported via 
truck, train, barge, ship and/or pipeline. Many industrial 
hubs are close to major transport waterways, ships and 
river barges which are an efficient way of transporting 
CO2 from the emissions source to offshore storage sites 
(IEAGHG 2012). From a CO2 hub, pipelines are the most 
scalable option to link up with storage sites. Just as gas 
transporting ships, existing offshore natural gas pipelines 
can be re-used to transport CO2, and potentially onshore 
pipelines if conditions are met (Brownsort et al. 2016). 

3.3 Storage CO2
Deep underground CO2 storage takes place in porous and 
permeable rock layers at a depth of 1000 metres and  
deeper. Under EU law, these storage locations have to be 
covered by a thick, impermeable cap rock that seal the 
storage site and prevent the CO2 from expanding upwards 
rather than sideways (Directive 2009/31/EC). CO2 even-
tually binds with the surrounding salty water molecules 
and minerals, to remain trapped between impermeable 
layers of rock for thousands of years. The potential for 
CO2 storage is greatest in offshore saline aquifers and 
depleted oil and gas fields. Storing CO2 offshore is only 
marginally more expensive than onshore (when transport 
costs are excluded) and benefits from greater storage site 
availability, pre-existing infrastructures and potentially 
greater public acceptance.

6 The project “Enabling negative CO2 emissions in the Nordic energy system through the use of Chemical-Looping Combustion of biomass (bio-CLC)” is made 
possible by support from Nordic Energy Research
7 Chemical-Looping Combustion (CLC) enables low-cost capture of CO2 by creating an oxygen-free atmosphere in the combustion process by circulating an 
oxygen carrier between two chambers (reduction/oxidation).  Because of this, CLC is expected to have at least 50 per cent lower energy penalty and cost than 
any other CO2 capture technology (Negative CO2 2018).
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order to meet these challenges a multitude of solutions 
must be implemented – CCS is only one such solution. But 
the point here is the mix of solutions – recognizing that 
there is no single silver bullet, and as concluded by the 
long term mitigation strategies, most of which include lar-
ge-scale implementation of CCS. 

Cities can often introduce comprehensive climate me-
asures in a flexible and fast way. Copenhagen, Amster-
dam, Helsinki, Oslo, Stockholm and other major cities 
can push ahead when it comes to curbing direct CO2  
emissions in the city – from e.g. waste-to-energy (WtE) 
incineration plants and municipal vehicles. But cities 
can also curb emissions by requesting and requiring 
low-emission materials in public procurements – like ce-
ment produced at a plant equipped with CO2-capture.

All European cities must operate within a comprehensive 
European legislative framework. The advantages of this 
is that processes and means of cooperation developed 
in one city can easily be transferred to another European 
city. In addition, the internal EU market operating under 
a harmonized regulation of GHG emissions can contribute 
to climate friendly business models being implemented 
and spread more quickly. The legislative framework the 
cities operate under is covered in Note 7 and 8. Economic 
and cost-recovery models and sources of financing and 
funding are treated in detail in Note 9a and 9b. 

3.4 CCU: Carbon capture and usage
While CCS is acknowledged to provide maximum emis-
sions reductions benefits, it is hindered by challenges to 
recover its costs and for some cases affordable access to 
geological storage. The next best option where it is not 
possible to realize a CCS project can in isolated cases be 
Carbon Capture and Usage (CCU). This can under special 
circumstances be realizable under commercial conditions 
and still provide some emission reductions benefits. The-
se conditions are described here. 

Because many CCU applications aim to convert CO2 into 
a product, there are two central requirements to achieve 
climate benefits. 
         1.The captured CO2 that is used in the CCU 
     application must be biogenic or from direct air  
           capture (DAC).
           2.If hydrogen is required for the CCU process, it must 
           be produced using low-emissions electricity.

If these conditions are not met, the CCU application is at 
high risk of producing more CO2 than if fossil fuels were 
used in the first place. When in doubt, only a proper li-
fe-cycle analysis can determine the overall climate benefit 
effect of the CCU project. In this case, there is an addi-
tional parameter of interest, namely, to what degree the 
CCU product displaces existing use of fossil fuels. If the 
analysis shows that it is a high degree, and the life-cycle 
analysis gives positive indications, then a CCU project 
might be partially justified from its emissions reductions 
potential. The remaining need for justification would be 
its commercial viability, in which there is realistic accoun-
ting for product prices, market competition, costs of new 
installations, new operational costs, new materials and 
additional energy inputs. In other words, a fit-for-purpose 
business case analysis is needed as is the general require-
ment for all major capital expenditure (CAPEX) projects.
These limitations mean that CCU will in many cases di-
rectly compete with much more efficient direct electrifi-
cation of transport, heating and industrial processes. 

Most CCU products re-emit the CO2 into the atmosphere 
(Bruhn et. al. 2016) within weeks or months after pro-
duction. This is a significant make-or-break factor in cli-
mate change mitigation, the point of which is to keep the 
CO2 away from the atmosphere (Kerr 2007).The overall re-
lative climate benefit potentials for the main classes and 
examples of CCS and CCU projects are illustrated below 
(Bellona 2018: 23). 

4.0 Cities as forerunners
More than 70 per cent of Europeans live in large and small 
cities and the proportion is expected to rise to 80 per cent 
by 2050. However, cities face increasing challenges rela-
ted to the environment, transport and social issues. In 
order to meet these challenges a multitude of solutions  

Figure 3 Most CCU routes do not have significant potential to perma-
nently keep CO2 molecules out of the atmosphere
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4.1 Curbing direct emissions within the city
Some cities directly own large direct CO2 emission  
sources, such as WtE plants and CHP plants. In these 
situations, cities can apply existing democratic and  
evaluation processes and regulations to procure solu-
tions for retrofitting CCS or CCU on their own facilities. In 
some cases, cities can initiate processes for investing in 
new-build  facilities that integrate CCS or CCU from the  
start. But even if a city does not own facilities suitable for  
CCS or CCU, it still has potential and opportunity to  
support efficientapplication of CCS or CCU, for example 
through creating a local or regional market for low- 
carbon building materials.  



 

 

 Table 1 The table gives an overview of five cities’ climate goals, their potential for reducing direct and indirect emissions using CCS technology, and measures taken within CCS 

deployment.  

 Amsterdam Copenhagen Helsinki Oslo Stockholm 

Indirect 

measures 

taken 

From 2019 to 2025 the city 

will put 150 mill € into a 

Climate Fund  

    

CCS 

ambitions 

Amsterdam owns the Port 

of Amsterdam, one of the 

partners in the ATHOS PCI 

infrastructure project. 

One of the city’s waste-to-

energy plants, Amager 

Resource Centre, looks at 

options for retrofitting a 

CO2 capture unit.  

 Full-scale capture facility at 

the Klemetsrud plant by 

2020. Both fossil and 

biogenic CO2 will be 

captured. The FEED study 

has been completed for 

this. 

Fortum Oslo Varme is 

awaiting a government and 

parliament decision by the 

end of 2020 to fund this 

project. 

Pilot testing plant for CO2 

capture for a CHP plant 

started operating in 

December 2019. 



 

 

 

                                                            
 

Direct CO2 

emissions 

relevant for 

CCS 

AEB Amsterdam waste 

incineration plant.  

Nearby steel production 

site in Ijmuiden (TATA Steel 

2019) 

 

Electricity and heat 

production are the biggest 

sources of CO2 emissions 

and represent 80 per cent 

of the planned reductions 

by 2025.  

The city is working to 

replace fossil fuel with 

wind, sustainable biomass, 

geothermal energy and 

solar. There is opportunity 

for bio-CCS. Retrofitting 

existing natural gas plants, 

or plants co-firing coal and 

sustainable biomass with 

CO2 capture units may also 

be considered. 

90 per cent of Helsinki`s 

heat demand (and cooling) 

is covered by CHP plants. 

The plants are largely 

based on coal and natural 

gas. 

Helen’s power plants are 

fully owned by the city. It 

has an excellent 

opportunity to implement 

CO2 capture from the start 

as a new biomass-based 

plant will be replacing the 

Hanasaari plant in 2024.   

Oslo has two waste-to-

energy plants, Klemetsrud 

and Haraldrud. The 

Haraldrud plant is fully 

owned and Klemetsrud 50 

per cent owned by the 

municipality of Oslo. The 

Klemetsrud plant is the 

city’s largest emission point 

source.  

Almost 50 per cent of the 

measures Stockholm plans 

to take by 2020 are within 

district heating – CCS can 

play a significant role. 

Stockholm`s waste 

incineration produces 

approximately 700 000 

tCO2/y (SEPA 2019). These 

emissions could be 

captured and linked to the 

CCS full chain project in 

Norway. A pilot CO2 

capture plant started 

operating at Vӓrtan 

starting in December 2019. 

Ambitions 

55 per cent emission 

reduction in 2030 and 95 

per cent in 2050 

(compared to 1990) 

Carbon-neutral by 2025 

(compared to 2005) 

Carbon neutral by 2035 Reduce direct emissions by 

50 per cent8 in 2020 and 95 

per cent in 2030 

(compared to 1990) 

Zero emission and fossil 

free city by 2040.  
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