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introduction to Stockholm

stock, built as part of the Government’s push to build a 
million houses between 1960 and 1970, to make them 
more energy-efficient. 

Climate change mitigation and the promotion of 
low-carbon technologies are objectives supported by 
policies and regulations at the national, regional and 
municipal level.  For example, at the national level 
Sweden’s ‘energy tax’, implemented in 1991, is levied 
on electricity and fossil fuels and adjusted annually.  
Sweden’s national energy targets aim to use taxes to 
help reduce (non-EU-ETS traded) emissions by 40% and 
to produce 50% of Sweden’s energy from renewable 
sources by 2020. 

The Regional Development Plan (RUFS 2010) sets out 
six key challenges that the region intends to tackle and 
overcome, including ‘reducing climate impact while 
promoting growth’.  The RUFS 2010 sets targets for a 
20% reduction in greenhouse gas emissions per capita 
by 2020, 40% by 2030 and 90% by 2050, compared 
to a 2005 baseline. The implementation of this devel-
opment plan includes a regional Energy and Climate 
Action Programme. This programme focuses on biogas, 
district heating, waste and energy and energy-efficient 
urban planning. Goals include: tripling the region’s 
biogas production by 2020, making the district heat-
ing completely fossil fuel free, improving the energy 
efficiency of the region’s housing stock from the 1960s 
and 1970s.

The region has also recently completed an in-depth 
energy study ‘Energy future of the Stockholm region 
2010-2050’2. This study suggests that it is possible to 
reduce energy consumption by 40% and emissions by 
85% by 2050.  It also demonstrates that these reduc-
tions will require a variety of actions, ranging from the 
development of intelligent and robust power grids to 
influencing the demand for travel.
 

The Stockholm Region comprises 26 municipalities, 
including the City of Stockholm.  A quarter of the land 
in the region is settlements and 14% is arable.  The 
hinterland is undulating, with a great number of lakes, 
whilst the coast is jagged with a collection of islands.  
The region’s population was 1.9 million in 2005 and 
rose to 2.05 million by 2010. The region’s solid housing 
stock, high educational attainment, low unemployment, 
low poverty levels and strong public health perfor-
mance means that it ranks high in terms of quality of 
life. The region generated 29% of Sweden’s Gross Value 
Added (GVA) in 2005. A main driver of the region’s eco-
nomic growth is its capacity for innovation in a number 
of competitive clusters: information and communica-
tions technology (ICT), biopharmaceuticals, financial 
and business services, transport logistics, and analytical 
instruments. 

Public transport accounts for one in four journeys made 
in the region, with the majority of the remainder of 
journeys made using private, fossil fuelled cars. Due to 
the low-carbon nature of electricity and heat provision 
within the region, the emissions from transport account 
for half of its greenhouse gas emissions1.  The region’s 
main airport, Stockholm-Arlanda, handled 16.1 mil-
lion people and 152,400 tons of freight in 2009.  The 
region’s seaports are used by more than 10 million 
passengers per year and enable travel within the region 
and destinations around the Baltic Sea.

The region has significantly lower emissions per 
resident than Sweden as a whole, and one of the low-
est per capita emissions of the regions in the EUCO2 
project. 

The region faces a number of challenges in order to 
ensure the region has a secure, affordable supply of 
energy to further reduce CO2 emissions. These chal-
lenges include the refurbishment of 30% of the housing 

SWeDiSh ParliamenT bUilDing
© aneTTe anDerSen

The glObe arena
© rOvenkO DeSign

 1 It should be noted that the baseline for this study calculates the emission factor of 
electricity based on generation of electricity within Sweden, rather than Scandinavia 
or the Nordic countries as a whole.  This largely accounts for differences in percent-
age figures across different emission inventories in Stockholm.
2 Stockholm City Council, 2010, Energy future of the Stockholm region 2010-2050: 
The way to reduce climate impact.
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Emissions Inventory and Energy Baseline

ENERGY EMISSIONS SCENARIOS IN 14 METROPOLITAN REGIONS

Stockholm GhG Inventory 2005

Sector CO2 (kt) CO2eqv (kt)

Residential 1506 1562

Services 1031 1070

Industry 625 649

Energy Industry 258 26

Transport 3583 3617

Fugitive 71 75

Total Energy 7075 7240

Industrial Processes 0 172

Waste 0 116

Agriculture 0 236

Total 7075 7763
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Scenario Overview

inDUSTrial SeCTOr
Emissions decrease by 39%, 82% and increase by 44% 
in Scenarios 1, 2 & 3 respectively. Electricity demand 
increases by 15% in Scenario 1, 97% in Scenario 3 and 
decreases by 50% in Scenario 2. Heat demand increases 
by 100% in Scenario 3 and decreases by 50% and 65% 
in Scenarios 1 & 3 respectively. Bioenergy is used to 
generate heat in each scenario. The industrial sector 
generates the lowest proportion of electricity onsite 
across the scenarios. Scenario 2 is the only scenario 
that meets some of its heat demand through heat 
pumps or solar thermal panels. The petroleum refinery 
closes in Scenarios 2 & 3 and is replaced by a smaller 
unit in Scenario 1.

TranSPOrT
Road tranpsort emissions decrease by 85%, 91% and 
73% in Scenarios 1, 2 and 3 respectively. In all scenarios 
travel by all modes of transport (apart from air) increas-
es. However road vehicles are powered by differing 
levels of electricity (50-78%), bioenergy (10-30%), hy-
drogen (0-25% of travel) and natural gas (0-10%). Larger 
reductions in road transport emissions were achieved in 
Scenarios 1 & 2 than 3 partly because vehicles are more 
efficient. Rail transport emissions rise in every scenario 
because of an increase in kilometres travelled and an 
increase in the carbon intensity of electricity. Domestic 
aviation decreases in each scenario due to a modal 
shift to high speed rail. The remaining domestic flights 
largely serve the far north of the country.

eleCTriCiTy generaTiOn
In all three scenarios Stockholm obtains its electricity 
from a European grid. Electricity generated in Swe-
den in 2005 was less carbon intensive than electricity 
from the European grid in each scenario. In all three 
scenarios 9%-11% of electricity is generated by fossil 
fuelled power stations not fitted with CCS. In all three 
scenarios, between 44% and 69% of Europe’s electricity 
is generated using renewables or bioenergy. In all three 
scenarios district heating continues to provide heat and 
is less carbon intensive than in 2005, as in each case it 
is powered solely by food waste and bioenergy. 

inTrODUCTiOn
There were four scenario sessions conducted in the 
Stockholm Region.  Three scenarios focused on reduc-
ing CO2 emissions by 80% by 2050. The remaining 
session looked at what level of CO2 reduction could be 
achieved by 2020 and what actions could be pursued in 
the short-term.

To ensure that the scenarios were developed inde-
pendently, the participants in the sessions were not 
informed how previous groups, either in the region, or 
outside had acted. This section provides a comparison 
between the first three scenarios.

The emissions decrease by 74%, 80% and 60%, and 
energy demand decreases by 35%, 42% and 9% in Sce-
narios 1, 2 & 3 respectively. 

eCOnOmy anD POPUlaTiOn
The population and economy of the Stockholm region 
develops in similar ways in each scenario. The popula-
tion of the region increases to 2.8-3 million people, 
with the economy growing by an average of 2.3-2.5% 
per annum. In all scenarios public administration’s 
share of the economy decreases and the commercial 
sector increases.

reSiDenTial SeCTOr
Emissions decrease by 88%, 75% and 75% in Scenarios 
1, 2 and 3 respectively. These reductions are mainly 
achieved through low-carbon fuels used in the district 
heat network, onsite heat pumps, solar thermal panels 
and a reduction in heat demand. Emissions reductions 
are offset by an increase in the carbon intensity of elec-
tricity due to the establishment of a European grid.

ServiCe SeCTOr
Emissions decrease by 75%, 75% and 66% in Scenarios 
1, 2 & 3 respectively. In Scenarios 1 & 3 electricity 
demand reduces by 60% and 40% respectively, aided 
by smart metering systems and smart lighting systems 
in buildings. In Scenario 2, electricity demand increases 
by 5%. Heat demand reduces by 80%, 50% and 11% 
in Scenarios 1, 2 & 3 respectively. In all scenarios heat 
demand is met by a combination of district heating and 
onsite renewable generation. Between 5% and 15% 
of electricity demand was met by onsite generation in 
each scenario.

The eUCO2 80/50 PrOjeCT STage 2
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Scenario Characteristics

in ThiS meDiUm grOWTh SCenariO CO2 emiSSiOnS reDUCe by 74% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 0.7T. enD USer energy COnSUmPTiOn reDUCeS by Over a ThirD. The POPUlaTiOn OF The 
regiOn grOWS anD iS Driven by a yOUng POPUlaCe in SearCh OF high enD jObS. neW hOUSing 
STanDarDS Drive DOWn heaT DemanD in The reSiDenTial anD ServiCe SeCTOrS. a reDUCTiOn in 
heaT DemanD in The inDUSTrial SeCTOr iS largely CaUSeD by heavy inDUSTry mOving OUT OF The 
regiOn. The PeTrOleUm reFinery reDUCeS iTS OUTPUT. PrivaTe vehiCle USe inCreaSeS bUT iS large-
ly PrOPelleD by lOW-CarbOn energy.  The regiOn reCeiveS iTS eleCTriCiTy FrOm a lOW-CarbOn 
eUrOPean griD, SeT UP in 2030, ThaT largely COnTribUTeS TO The emiSSiOnS reDUCTiOnS in The 
SCenariO.

eCOnOmy anD POPUlaTiOn

“Stockholm is not that densely populated at the
moment... we are a highly developed region, we 

are highly competitive and not very dense 
compared to other areas of Europe.”

The region’s population has grown to 2.8 million, driven 
by a high birth rate and migration from rural areas of 
Sweden, the EU and elsewhere. People are attracted 
to the region because it is a centre for new technology, 
has good quality of life, and climate change has created 
a pleasanter climate in Stockholm. Household size has 
increased because there is a shortage of housing for 
young people, a high birth rate, and an increase in the 
number of larger immigrant families.

The economy of the region has grown by 2.4% a year on 
average as the population of the region has increased.  
Heavy industry in Stockholm has contracted as 
companies have relocated to Asia and Eastern Europe 
where land and labour are cheaper. Employment 
in public administration has also declined; people 
have retired and not been replaced. The commercial 
sector has increased its share of the region’s economy 
and cultural changes mean Stockholm’s population 
demand locally produced food and hence the region’s 
agricultural sector has also grown.  

reSiDenTial SeCTOr

“Houses are also becoming smarter, people can 
have gadgets that monitor energy use and 

people will become more energy conscious.”

Emissions have reduced by 88%. Average household 
electricity demand has reduced by 20% due to 
improvements in the efficiency of appliances and 
lighting, development of ‘smart’ houses, rising 
electricity costs and behavioural change. Decreases  
were limited by an increase in the number and size of 
appliances. Onsite generation meets 2% of the sectors 
electricity demand.

“Televisions... are consuming more energy rather 
than less, the trend is for more energy used 

per television.”

Heat demand has reduced by 50% per household; 
new buildings meet PassivHaus standards and a 
programme of retrofitting older housing started in 
2010. District heating networks meet 75% of heat 
demand and are fuelled by biomass and waste. New 
houses in less population dense areas of the Stockholm 
region continue to rely on on-site renewable heat 
technologies. 

ServiCe SeCTOr
Emissions have reduced by 75%, due to a reduction in 
energy demand. Electricity use in the service sector 
has reduced by 60%, despite economic growth. Heat 
demand has decreased by 80%. District heating meets 
90% of heat demand due to the high density of service 
sector buildings in some areas. It is the same district 
heat network used in the residential sector, fuelled by 
biomass and waste. The remaining 10% of heat demand 
is met by ground and air-source heat pumps.

“We have fairly low energy costs in summer, and 
that’s when we have production from solar panels 

so they are not profitable.”

inDUSTrial SeCTOr

“A lot of industries have been closing down over 
the last few years. Going to Asia and Eastern 

countries, Russia... I don’t think we have any competitive 
advantages, land is very expensive here.”

Emissions have decreased by 39%. Electricity demand 
has increased by 15% due to economic growth. Whilst 
some heavy industry has moved out of the area, the 
remaining industry, for example the paper industry, 
is reliant on electricity.  Heat demand has decreased 
by 30%, particularly in construction, and there have 
been additional reductions through the introduction of 
more efficient buildings and industrial processes. Over 
half of industry’s heat demand is met by biomass and 

Scenario 1: Stockholm
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waste, one third from combined heat and power (CHP) 
plants, and the remainder from electricity. There are 
no on-site renewable electricity or heat technologies.

energy inDUSTry
The petroleum refinery has been replaced with a 
smaller unit and there are new industrial processes 
located on the site, resulting in a decrease in both 
heat and electricity demand of 66%. The district heat 
network that received heat from the refinery now 
receives heat from the new processes on the site.  

TranSPOrT
Emissions from road transport have decreased by 
85%. Road vehicle kilometres have increased by 20% 
due to the population increase and the convenience 
of the car compared to other forms of transport.  
The increase has been offset by incentives for car 
sharing, cycling and public transport. Road vehicles 
are twice as efficient. Half of road travel is made using 
small, privately owned electric vehicles, and regional 
planning policies mean charging points have been 
introduced throughout the Stockholm region. One 
quarter of vehicles, particularly freight, rely on biofuel, 
whilst buses and other heavy vehicles use hydrogen.  

Rail transport emissions have tripled and rail vehicle 
kilometres have increased by 60%, supporting 
processes to minimise the increase in road travel. 
Efficiency improvements mean rail vehicle energy 
use has increased by only 20%. Rail travel is entirely 
electrically powered. In the marine sector, traffic has 
doubled and ships are largely propelled by natural gas, 
with the remainder ‘fuelled’ by hydrogen and biofuel. 
Emissions from domestic aviation have increased 
by 20%; the population has increased and it has 
been a challenge to change behaviour. Growth has 
been limited to 20% by factors including EU wide tax 
incentives, the development of high speed rail and an 
increase in teleconferencing. 

eleCTriCiTy generaTiOn
There has been a European grid since 2030. 
Approximately a third of Europe’s electricity is 
generated using fossil fuels. Half of coal power 
stations and three quarters of gas power stations 
have CCS. Natural gas is mainly sourced from Russia. 
Nuclear power stations, some of which are in Sweden, 
generate a fifth of electricity. Just under half of 
Europe’s electricity is generated using renewable 
technologies, including 10% solar from Spain, Italy 
and Cyprus. The Stockholm region generates 5% 
of Sweden’s electricity from large-scale renewable 
energy systems.  Half of regional generation is from 
wind power, mainly off-shore; one third is from large 
scale solar installations and one fifth from hydro-
electric plants. Development of wind farms has been 
hampered by political constraints.

Emissions Change -74%

Energy Change -35%

Emissions per Capita 0.7t
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Scenario Characteristics

in ThiS meDiUm grOWTh SCenariO CO2 emiSSiOnS reDUCe by 80% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 0.5T. enD USer energy COnSUmPTiOn reDUCeS by Over a ThirD. The POPUlaTiOn OF The 
regiOn grOWS, Driven by ClimaTe reFUgeeS anD an aging POPUlaTiOn. hOUSing STanDarDS 
Drive DOWn heaT DemanD in The reSiDenTial anD ServiCe SeCTOrS. a reDUCTiOn in heaT DemanD 
in The inDUSTrial SeCTOr iS ParTly aiDeD by reUSing WaSTe heaT. PrivaTe vehiCle USe inCreaSeS 
bUT iS largely PrOPelleD by eleCTriC vehiCleS.  The regiOn reCeiveS iTS eleCTriCiTy FrOm a lOW-
CarbOn eUrOPean griD WiTh COnneCTiOnS inTO nOrThern aFriCa.

eCOnOmy anD POPUlaTiOn
The region’s population has grown to 2.8 million, 
due to urbanisation of the Swedish population, the 
attractiveness of Stockholm as a place to live, and an 
influx of ‘climate refugees’ from southern Europe, 
where higher temperatures adversely affected the 
quality of life. The divorce rate has increased, there are 
more elderly people living alone, and the rising cost of 
living has meant that students choose to live in groups. 
As a result of these trends, there are more people on 
per household. The economy has grown on average by 
2.3% annually, a faster rate than the national economy. 

reSiDenTial SeCTOr
Emissions have reduced by 75%. Household heat 
demand has reduced by two thirds because high 
efficiency standards have been stipulated for new 
buildings and the existing building stock has been 
retrofitted. Two thirds of heat demand is met by the 
district heat networks fuelled by a mixture of biofuel 
and waste. Fossil fuels were phased out of district 
heating networks in Stockholm by 2020. One third of 
heat demand is met by on-site solar panels, ground-
source heat pumps and air-source heat pumps. Solar 
panels are less effective in the cold winters, when heat 
demand is highest. 

Whilst there are many more appliances in homes, 
each appliance has become more efficient, but the 
introduction of low energy light bulbs means that 
people have more lights and leave them turned on for 
longer periods. Nevertheless, electricity demand has 
decreased by 39% per household. 

ServiCe SeCTOr
Emissions have reduced by 75%. The service sector has 
grown in economic terms and although enhancements 
in energy efficiency have been achieved, electricity 
demand has grown by 5% overall. ‘Smart lighting’, hot-
desking and home working have limited growth. This 
sector has a strong motivation for saving money, and 

given the relatively short lifespan of office buildings 
creating the opportunity to reduce heat consumption, it 
has been possible to reduce heat demand by 50%. The 
sector has taken advantage of its large roof spaces and 
generates 15% of its electricity demand on-site, mainly 
using photovoltaic panels.

inDUSTrial SeCTOr
Emissions have decreased by 82%. Industry’s electricity 
use has decreased by 50% and its heat demand by 
65%. The sector now maximises the use of waste heat 
from processes. Industry’s heat demand is largely met 
by district heating, although the remainder is met by 
heat pumps and biofuels. Biofuels are used where more 
heat-intensive fuels are needed for process heating.

TranSPOrT
Emissions have decreased by 91%. Road vehicle 
kilometres have increased by 30%, and energy demand 
has decreased by 61%, driven by a shift to more 
efficient, electric vehicles and improvements to the 
efficiency of vehicle engines. The majority of road 
vehicles are electrically powered, with hydrogen and 
biofuel used in heavy vehicles. ‘Electric roads’ have 
been developed to facilitate the use of electric vehicles 
for longer journeys. 

Rail transport kilometres in the Stockholm region 
have increased by 30%. Rail vehicles are all electrically 
powered. Minor improvements in the efficiency of 
vehicles have been made over the years. On waterways, 
vehicle kilometres have increased by 10% and vehicles 
are powered by bioenergy. In the aviation sector high-
speed rail has provided a viable alternative for most 
domestic journeys, and consequently domestic air 
travel has decreased by 70%, with increases in aircraft 
technology meaning that energy use has decreased by 
80%. Remaining flights from Stockholm and the north 
of Sweden are fuelled by biofuel. 

Scenario 2: Stockholm
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eleCTriCiTy generaTiOn
There is a European grid. Over a third of Europe’s 
electricity is generated using onshore and offshore 
wind farms. A further 21% is generated by nuclear 
power and around 10% is generated by: hydro-electric 
power stations, solar power in Southern Europe and 
imported from North Africa, and biomass. Coal power 
stations in Germany and Poland generate 10% of 
Europe’s electricity. One fifth of stations are equipped 
with CCS.  

CO2 emissions Change by Sector (kt)

electricity generation Percentage Share

electricity Source

energy Change by Sector (gWh)

Emissions Change -80%

Energy Change -42%

Emissions per Capita 0.5t
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Scenario Characteristics

in ThiS meDiUm grOWTh SCenariO CO2 emiSSiOnS reDUCe by 60% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 0.9T. enD USer energy COnSUmPTiOn reDUCeS by a TenTh. The POPUlaTiOn OF The regiOn 
grOWS Driven by an aging POPUlaTiOn, ClimaTe reFUgeeS anD immigraTiOn. neW hOUSing 
STanDarDS Drive DOWn heaT DemanD in The reSiDenTial anD ServiCe SeCTOrS, alThOUgh reTrO-
FiTTing SChemeS are nOT aS SUCCeSSFUl aS OnCe hOPeD. inDUSTry haS remaineD energy-inTen-
Sive anD iTS emiSSiOnS inCreaSe. PrivaTe vehiCle USe inCreaSeS by a Smaller raTe Than POPU-
laTiOn bUT iS largely PrOPelleD by lOW-CarbOn energy.  The regiOn reCeiveS iTS eleCTriCiTy 
FrOm a lOW-CarbOn eUrOPean griD.

“There are flats where they have solar panels all 
over their roofs and they don’t produce enough 

even for their coffee production.”

eCOnOmy anD POPUlaTiOn

“...is there not a limit to how much 
Stockholm can grow?”

The population has grown to 3 million people as a 
result of urbanisation in Sweden and migration from 
Europe and beyond. The high birth rate early in the 
century has slowed and the population has begun 
to age. Changes in the climate have meant that the 
region has become a more comfortable place to live, 
encouraging an influx of ‘climate refugees’ from areas 
that have been negatively affected by climate change. 
Household size has increased. The region’s economy 
has grown on average by 2.5% annually; a faster rate 
than nationally. The public administration sector has 
decreased slightly, partly due to privatisation. Heavy 
industry has decreased its percentage share of the 
economy, with construction now comprising the main 
part of industry.

“I think what we have to consider is what 
climate disasters might do to people, will they 

want to live in the same types of places?  Maybe 
people won’t want… to live in cities because it 

reminds them of their climate change catastrophes.”

reSiDenTial SeCTOr

“I think investing in very expensive infrastructure 
like district heating in new areas does not make 
sense, because it will not pay back, because you 

need a certain demand for energy.”

Emissions have reduced by 75%.  Household 
appliances have become more efficient over time, and 
consequently each household uses 50% less electricity 
than in 2005. On-site solar photovoltaic panels and 
wind turbines supply 10% of electricity demand. 
Community wind turbines offered a more competitive 
payback period than solar and have therefore been 
popular. New residential buildings have been built to 

standards similar to PassivHaus, but the process of 
retrofitting older buildings has been relatively slow.  
This has led to a decrease in average heat demand 
per household of 40%. Two thirds of heat demand is 
met by a district heating network fuelled by biofuels 
and geothermal energy. In larger houses in rural areas, 
biofuels have replaced fossil fuels for heating and a 
small number of new buildings are using electricity for 
heating. 

“We already have electronic screwdrivers and 
so on, everything we have is electric at the moment, 

I think the trend will go the other way, we can 
open the wine bottle ourselves.”

ServiCe SeCTOr

“How about if the schools start at 10? ... then 
they can fill up empty buses because they are 

not travelling during the peak hours.” 

Emissions have reduced by 66%. Electricity demand has 
reduced by 40%, driven by smart metering and energy 
saving systems (e.g. smart lighting). Reductions varied 
within the sector, for example reductions in school 
energy use were easier to achieve than reductions in 
the energy use of hospitals. On-site photovoltaic panels 
and wind turbines meet 10% of electricity demand. 
District heating meets 85% of heat demand in the 
sector, with the remaining 15% generated using heat 
pumps and solar thermal panels.

“I think we will have a growing food industry and 
we will focus on locally produced food.”

inDUSTrial SeCTOr
Emissions have increased by 44%. The main industries 
in the region are paper manufacture and construction. 
Although industry has retained the same proportion 
of the economy, as the economy has grown every year 
so has the industrial sector. Energy has been required 
to support this growth because industry in Stockholm 
is fairly energy-intensive. Electricity and heat demand 
have doubled. There is no onsite renewable electricity 
or heat generation. 

Scenario 3: Stockholm
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TranSPOrT

“If you use electricity (for road transport) you 
have a lot more flexibility with the system. Biofuel 

will be a scarce resource, whereas you can get 
totally clean electricity from wind and so on.”

Road transport emissions have decreased by 73%. 
Road vehicle kilometres have increased by 20%, a 
slower growth than the population as there has been 
a modal shift towards public transport and an increase 
in home working. The shift to public transport has 
been aided by a change to school hours; schools now 
start at 10a.m. This has made use of spare capacity 
on public transport, whilst ensuring sufficient space 
on vehicles for commuters in rush hour. Just over 
half of road vehicles are now powered by electricity 
because it can be generated using a variety of ‘fuels’. 
Heavier vehicles are mainly powered by biofuel, with a 
minority powered by natural gas. Petroleum is used by 
older cars, constituting 5% of the fuel mix.  

“We tried hydrogen (in buses) you know? 
The problem is to get the price down, it works fine.”

Vehicle kilometres travelled by rail have increased 
by 70%. Trains have additional carriages and offer 
greater capacity than they did in 2005. Opportunities 
for moving freight to rail have been limited due 
to the logistics associated with freight’s onward 
transportation by road. In the marine sector, biofuels 
have increased to 60% of the fuel mix. Electricity is 
being used to provide energy to ships in ports to avoid 
use of onboard engines. Aircraft kilometres to other 
destinations in Sweden have dropped by a third. A 
blend of kerosene and bioenergy is the main fuel for 
domestic air travel. Electricity is being used for some 
ground operations to displace the use of fossil fuels.

“I don’t think there will be any petroleum to buy, 
there will be no supplies.”

eleCTriCiTy generaTiOn
The countries of Europe have collaborated to establish 
a European-wide electricity grid. Gas and coal fuel 21% 
of Europe’s electricity generation, half of which utilises 
carbon capture and storage. Nuclear power stations, 
mainly in France and Finland, supply 35% of Europe’s 
electricity. Biomass contributes 3% since it has been 
considered more useful for district heating networks 
and combined heat and power plants than solely for 
electricity generation. There has been no increase 
in the electricity supplied by hydro-electric plants, 
as all opportunities had already been utilised by 
2005. Southern European countries supply electricity 
from solar sources, some of which is imported from 
Northern Africa. Onshore and offshore wind turbines 
have been erected across Europe, contributing 9% and 
6% of Europe’s electricity respectively. 

“France have nuclear, Denmark will go towards lots of wind, Italy 
and Spain will have solar, the rest will have coal, Britain will have 

drizzle power.”

Emissions Change -60%

Energy Change -9%

Emissions per Capita 0.9t
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inTrODUCTiOn
The purpose of this scenario session was to identify, based on the outcomes of the 2050 scenario sessions, what emis-
sions reductions might be achieved in the region by 2020. This session included six stakeholders that took part in the 
2050 scenario sessions. As more than half of Stockholm’s CO2 emissions in 2005 came from the transport sector and 
emissions from the residential sector were seen as providing ‘quick wins’, the scenario focused on actions in these two 
sectors.
 
reSiDenTial

“If we don’t do it now when the houses are going to be refurbished, then it will not happen.”

There has been a reduction in heat demand of 15%. This is due in part to a new ‘Million Programme’ that emphasises 
energy efficiency improvements. The original ‘Million Programme’ took place between 1965 and 1974 and aimed to 
ensure affordable homes for everyone. 

“We will be guaranteeing that all new houses will be PassivHaus standard”

Reducing electricity consumption has proven more difficult than reducing heat demand, mainly due to increased use of 
appliances. New houses built to PassivHaus standards tend to rely on heat pumps and solar thermal panels rather than 
district heating. Further reductions in emissions from the residential sector have been achieved through the following 
actions:

“Basically we should make the housing more efficient using proper insulation. Then we should reduce the fossil 
content of energy used in peak periods.”

Action

In
di

vi
du

al

O
rg

an
is

at
io

n

Pr
ov

in
ce

Re
gi

on

St
at

e

N
at

io
n

EU G
lo

ba
l

O
th

er

Changing business practices so that residents pay for an ‘indoor 
temperature’ rather than for the amount of energy combusted. 
Spreading out electricity demand, with the aim of reducing demand at
peak periods and possible reducing the emissions associated with energy 
use.  
Ensuring that the ‘Million Programme’ includes measures to reduce heat 
demand.
Holding seminars to educate building owners on ways to reduce energy
use in their buildings
Marketing actions for energy companies in the Stockholm region to min
mise waste of energy and to share experiences across the region;
Organising meetings between businesses and customers to talk about
alternative business models that will optimise the use of energy.
Fiscal measures to encourage people to turn down their thermostats.
All new houses are built to PassivHaus standards and use minimal 
amounts of electricity (e.g. without installing electric underfloor heating).
Installing smart meters in homes to enable charging more for energy 
used in peak periods, when electricity is higher carbon, and to enable 
remote shut down of appliances. 
Mandating the use of LED bulbs, particularly in new buildings, 
Ensuring that all appliances have ‘off’ switches, not just ‘standby’ modes.

“Put in individual smart meters…  We need behavioural scientists working together with scientists to develop this.”
“It might be a minor point. But each gadget has a different charger with a different voltage… Why not install a 12dc

line in your apartment and a 12dc line in your flat so you can get rid of all the little transformers?”
 

2020 Synthesis Scenario: Stockholm
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TranSPOrT

“It is especially men who use cars. Women go much more by public transport. Most car trips are for leisure and activities,
 including taking children to their activities and leisure is more and more diversified. No one expects our transport to 

be reduced.”

Due to population growth and an increased desire to travel, the demand for road transport has expanded and its en-
ergy demand increased by 20%. In order to help contain car travel, policies were targeted at particular types of driver. 
As well as instruments to stop buses being perceived as for ‘down and out people’ and students and constrictive of 
personal space that a car provides. Particular attention has been paid to the types of cars driven in the region which 
facilitate travel to the mountains.  The following actions were implemented to reduce emissions from transport:

“If you build the road, they will come, like in the USA they add more and more lanes and have ten lane highways and 
they are still full. The saving grace could be that in the case of leisure you could make a choice. Do I have to make that 

trip or could I use another form of transport?”

Action
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Marketing schemes to change perceptions of buses, including cheap or 
free fare days. (Managed to ensure that buses are not overcrowded, 
reinforcing negative perceptions).
Set up car pools to reduce the amount people drive facilitating smaller,
lighter cars for travel around the region,and a large car when trips are 
made to the mountains.
Consider innovative modes of transport such as ‘pod’ systems, so that
transport still provides people with personal space.
Introduce wider congestion charge zones and tolls for road use which are 
linked to emissions.
Restricting the construction of new roads in favour of investment in alter
native modes of transport instead.
Re-introduce the system allowing low emitting cars to park for free in 
certain areas.
Support international incentives for the development of electric vehicles 
and research into new transport fuels.
Promote home working to reduce the amount that people travel.

”There are some countries looking at a pod car system which is a mix between private and public transport… Car time 
may be the only personal time with their music that people have. This has an impact on transport choices.”

“We haven’t talked about aviation yet or international trips. i.e. I could cycle to work every day but one flight
to London or New York would wipe this out.”
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