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introduction to hamburg

S-Bahn lines, with 68 stations covering 239 kilometres. 
In total, there are 27 rail routes in the region covering 
1,030 kilometres. Additionally, there are 653 bus routes 
that cover 15,320 kilometres. 

Hamburg is a city endowed with numerous green areas, 
parks and trees. Of Hamburg’s total area 40% is green 
space, which forms a nearly continuous ‘green net-
work’. 

Hamburg has a target to reduce CO2 emissions by 40% 
by 2020 and 80% by 2050, against a 1990 baseline. It 
has a Climate Action Programme covering 14 action 
goals. The Climate Protection Plan for 2011 includes 
over 450 projects aimed at households, schools and 
businesses. Per year, €22.5 million is provided for 
new climate orientated ideas and projects, but many 
projects are supported through existing budget or 
co-finance. This partnership has around 750 active busi-
ness partners.

In 2009, Hamburg Energy was founded by the city 
administration to provide a climate-friendly, publicly 
owned energy supply to Hamburg’s citizens. Ham-
burg Energy’s electricity is free from coal and nuclear. 
Electricity is generated from photovoltaic technology, 
biomass, wind and geothermal. The company also 
supplies gas comprising 10% biogas. A sister company, 
Hamburg Energie Solar, offers residents the opportunity 
to rent out their roof space so that it can be used for 
grid electricity generation.

The Hamburg Metropolitan Region, European Green 
Capital 2011, covers 19,802 km2 and is comprised of the 
city of Hamburg and 14 surrounding districts. By popu-
lation, Hamburg is the second largest city in Germany. 
In 2005, the population of the region was 4.3 million.  
The Metropolitan Region reaches into the neighbouring 
states of Schleswig-Holstein and Niedersachsen. Ham-
burg is situated on the North German Plain, at the head 
of the Elbe estuary. 

Trading and transport services have a long tradition in 
Hamburg. The area has a legacy as Northern Europe’s 
main transhipment centre. It is still a key gateway for 
the overseas trade of the Baltic states and as a logistics 
hub for Eastern Europe. Its port, now the second largest 
in Europe, is over 820 years old and provides 150000 
jobs. The Hamburg Dock Railway is the largest hub for 
freight distribution by rail in Europe. Hamburg’s GDP 
per capita is €48200.

The region has the world’s third largest aviation in-
dustry, with 38000 employees and 300 subcontracting 
firms in the surrounding districts. South of the river 
Elbe is Europe’s largest industrial area which is situated 
next to Europe’ largest fruit growing area and includes 
refineries, metal and petrochemical works and the 
largest copper plant in Europe.  The region has a strong 
media sector and is home to large publishing houses, 
advertising agencies, computer game producers and 
film and television companies. The region is also an 
important location for the renewable energy industry, 
both in terms of business headquarters and installa-
tions. Agriculture is the main economic activity in most 
of the peripheral districts of the region.

The region has an integrated transport system. In the 
city of Hamburg 98% of the population live within 
300 meters of a public transport station. There are six 
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Emissions Inventory and Energy Baseline

ENERGY EMISSIONS SCENARIOS IN 14 METROPOLITAN REGIONS

Hamburg GhG Inventory 2005

Sector CO2 (kt) CO2eqv (kt)

Residential 7,551 7,599

Services 6,652 6,705

Industry 7,615 7,677

Energy Industry 1,956 1,967

Transport 8,965 9,088

Fugitive 842 1,594

Total Energy 33,581 34,629

Industrial Processes 2,219 2,817

Waste 0 284

Agriculture 0 4,463

Total 35,800 42,193
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Scenario Overview

inDUSTrial SeCTOr
Emissions decrease by 43%, 48% and 88% in Scenarios 
1, 2 & 3 respectively. Scenario 3 delivers the greatest 
reductions in energy use in industry. In the residential 
and services sectors, heat demand reduces by more, in 
percentage terms, than electricity demand; in industry 
it is different. In Scenario 1 heat and electricity demand 
decrease equally; in Scenario 2 heat demand increases; 
in Scenario 3 heat demand decreases by more than 
electricity demand. These differences are reflective of 
the type and nature of industry present in each sce-
nario in 2050. 

TranSPOrT 
Road transport emissions decrease by 49%, 76% and 
81% in Scenarios 1, 2 & 3 respectively. In each scenario 
an increasing cost of private car use has caused slower 
growth than seen in the past. In each scenario road 
transport is more efficient and uses less energy overall. 
The lower road transport emissions reductions in Sce-
nario 1 reflect the carbon-intensity of its energy mix. In 
the other scenarios there is a higher share of electricity 
and hydrogen.  

eleCTriCiTy generaTiOn 
In Scenario 1, the region gets its electricity from a 
national grid which has links to neighbouring countries, 
whereas in Scenarios 2 & 3 it is part of a European grid. 
In Scenarios 2 and 3, access to the renewable sources 
of other countries is key to Germany being part of a Eu-
ropean grid. In Scenario 2 there are further linkages to 
Northern Africa, enabling Europe to utilise solar power 
for electricity. In Scenarios 1 & 2, CCS has developed 
despite public concerns over safety. In Scenario 3, no 
coal is used due to its expense and low efficiency levels. 

inTrODUCTiOn
There were three scenario sessions conducted in the 
Hamburg Metropolitan Region.  All three scenarios 
focused on reducing CO2 emissions by 80% by 2050. 

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

The emissions decrease by 55%, 66% and 86%; and 
energy demand decreases by 35%, 25% and 35% in 
Scenarios 1, 2 & 3 respectively. 

eCOnOmy anD POPUlaTiOn 
In Scenarios 1 and 3, the population increases and then 
contracts, with the increase driven by immigration. In 
Scenario 2 the population growth is relatively small and 
mostly the result of immigration from Eastern Europe. 

Average annual economic growth varies between 1% 
and 2% in the scenarios. In Scenario 1 there is a growth 
in industry relative to the rest of the regional economy, 
whereas in Scenarios 2 & 3 its relative size has de-
clined. In each of the three scenarios, the commercial 
sector has grown. Agriculture’s share of the economy 
increases in Scenario 2 due to biofuel production but is 
unchanged in the other scenarios.

reSiDenTial SeCTOr
Emissions decrease by 79%, 76% and 88% in Scenarios 
1, 2 & 3 respectively. In each scenario, energy demand 
for space heating and cooling, water heating and cook-
ing decreases, driven by efficient building practices. In 
Scenario 1, power saving devices help to reduce elec-
tricity demand. In Scenario 2, due to single occupancy 
households and an aging population there is a higher 
demand for electricity than in the other two scenarios. 
In Scenario 3, electricity demand per household de-
creases. In each scenario on-site heat and electricity 
generation technologies helps to reduce emissions, 
although the greatest development is in Scenario 1.

ServiCe SeCTOr
Emissions decrease by 34%, 59% and 90% in Scenarios 
1, 2 & 3 respectively. Scenario 3 has the largest reduc-
tion in electricity and heat demand, although Scenario 
1 has the largest improvement in energy efficiency. In 
each scenario heat demand reduces, in percentage 
terms, by more than electricity demand due to im-
provements in building efficiency. Scenario 3 has the 
largest deployment of on-site renewable technologies. 

The SPeiCherSTaDT in hambUrg
© jO ChamberS
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Scenario Characteristics

in ThiS meDiUm grOWTh SCenariO CO2 emiSSiOnS reDUCe by 55% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 3.6T. enD USer energy COnSUmPTiOn reDUCeS by Over a ThirD. The POPUlaTiOn OF The 
regiOn iniTially grOWS anD SUbSeQUenTly DeClineS. a Warmer ClimaTe helPS TO reDUCe reSi-
DenTial energy DemanD, WhiCh haS been aiDeD by imPrOvemenTS in bUilDing maTerialS anD 
aPPlianCeS. a reDUCTiOn in heaT DemanD in The inDUSTrial SeCTOr iS largely CaUSeD by COST 
PreSSUreS. The PeTrOleUm reFinery reDUCeS iTS OUTPUT. PrivaTe vehiCle USe inCreaSeS, iS mOre eF-
FiCienT anD remainS largely PrOPelleD by PeTrOleUm.  The regiOn reCeiveS iTS eleCTriCiTy FrOm 
a german griD ThaT iS leSS CarbOn inTenSive Than in 2005.

“There will be warming, and there will be warming in Hamburg.”

eCOnOmy anD POPUlaTiOn
The region’s population increased up until 2025, but 
has since declined back to 2005 levels. The baby-boom 
generation and an influx of Eastern European migrants 
led to the population bubble, and the subsequent de-
cline was due to natural mortality rates. Nationally, the 
population has declined by 5%, mainly in rural areas.  
The number of households in Hamburg has increased 
leading to a decline in average household size. 

“The development of eastern countries will increase possibilities 
economically, especially harbour, transport and services. Hamburg 

will be at a competitive advantage over the rest of Europe.”

Average annual economic growth has been 2%, due 
to strong industrial, research and development, and 
service sectors. Industry has grown slightly, in terms of 
its share of the economy, while the public sector has 
declined and the commercial sector grown. 

“There will be more services for the elderly, rather than other goods 
and services.”

reSiDenTial SeCTOr
Emissions have reduced by 79%. The average household 
consumes 50% less electricity and heat demand has de-
creased by 60%. The main driver is improved efficiency 
from significant technological advances in power-saving 
appliances which are perceived as fashionable. New 
building practices and materials mean that new homes 
are more heat efficient and have developed to the point 
where ambient body heat is sufficient to warm a dwell-
ing. The older housing stock has been retrofitted and is 
60% more efficient than the stock of 2005 as a result of 
the implementation of regional and national legislation 
on buildings ‘retrospectively’. 

“What is cost free, and what will be painful? Can we have a business 
as usual projection?”

Although Hamburg has experienced warming of 3°C, 
on average the temperature is such that little extra 
energy is needed for air conditioning.  CHP is used in 
new neighbourhoods, and as a result of renovation 
programmes, is increasingly available in older housing 

stock. CHP meets 45% of household heat demand and 
bioenergy meets 10%. On-site heat technologies are 
more popular, with 30% of both household heat and 
electricity coming from these. Some new and retrofit-
ted buildings use electric heating. This change in the 
energy mix has required an overhaul of the energy 
infrastructure. 

“Silver standard should be in place everywhere, not just in Hamburg.”

ServiCe SeCTOr
Emissions have reduced by 34%. Despite the growth in 
the economy, energy consumption has fallen making 
the sector more energy-efficient. Overall electricity 
demand has not changed but improvements in the 
insulation of buildings mean lower heat demand. In 
larger buildings, CHP systems have been installed 
and meet 17% of electricity and half of heat demand. 
Wood-pellet burners are used for heat in many public 
buildings, particularly schools.  These and other types 
of bioenergy contribute 1% of heat demand.

inDUSTrial SeCTOr
Emissions have reduced by 43%. The sector uses 10% 
less energy than in 2005 for both electricity and heat. 
The rising cost of resources and competition have been 
factors in driving down reductions in energy demand. 
On-site heat technologies account for 25% of heat 
demand, hydrogen and biofuel each contribute 5%. The 
region’s aluminium factory has become more efficient 
in its use of electricity. 

TranSPOrT
Road transport emissions have decreased by 49%. The 
population of the region has stayed the same, but the 
number of road vehicle kilometres has increased by 
10%. 

“Do we need some more fantasy to think of what the city is going to 
be like in 40 years? Hamburg was completely different 40 years ago...”

Vehicle kilometres have increased at a slower rate in 
the city than in the rest of the region. This is in part due 
to the extension and enhancement of public transport 
networks and recognition that quality of life can be 

Scenario 1: hamburg
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increased by reducing car use. The increasing cost 
of fuel led to pressure to improve engine efficiency 
resulting in a 40% improvement. There is a tendency 
for residents, particularly in the city, to buy smaller 
cars. Although the use of petroleum has decreased, 
it remains the dominant fuel. The number of kilome-
tres travelled by rail has increased by 20% since 2005. 
Electricity comprises 87% of the energy used by the 
rail sector. Due to innovation over the last 45 years, 
marine traffic coming through Hamburg is cleaner and 
more efficient. However, few ships refuel in Hamburg, 
so the region’s ability to influence fuel choices, and 
therefore the energy mix, has been limited. 

“(private vehicle use) It will go down in the cities and up in the 
metro areas.”

The aviation sector continues to be important for the 
region’s growing knowledge economy. The overall dis-
tance travelled by planes has levelled off and the rising 
price of oil has motivated improvements in aircraft 
design, resulting in lighter materials and more efficient 
engines, meaning overall energy use decreased by 
50%. 
 
eleCTriCiTy generaTiOn

“If people see turbines offshore, they will not like them, and we 
can’t predict that people will allow them to be built then near 

parkland.”

The region is part of a national electricity grid. Fossil 
fuels account for 42% of generation, with all coal sta-
tions fitted with CCS across Germany. There was some 
resistance to CCS, due to safety concerns about CO2 
storage. Power plants built early in the century, when 
CCS technology was not available, are still being used. 
There is no nuclear power nationally but Germany 
continues to import some electricity from countries 
with nuclear power. 

“There was a plan for tidal production in Hamburg port, but the 
promise of return was so low that it was written off.”

Tidal production was investigated but rejected, as the 
potential energy return was viewed as being too low. 
There is some hydroelectric power supplying the na-
tional grid. There have been significant improvements 
in the efficiency of electricity transmission, resulting 
in lower losses in the grid. Electricity generation in the 
region is largely met by coal and gas stations fitted 
with CCS. Onshore wind farms provide 30% of electric-
ity generated in the region, and bioenergy 10%.

“Nuclear power, Germany may have some issues, but many other 
countries are interested in keeping nuclear power, like Finland and 

Eastern Bloc countries.” Emissions Change -55%

Energy Change -35%

Emissions per Capita 3.6t
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Scenario Characteristics

in ThiS meDiUm grOWTh SCenariO CO2 emiSSiOnS reDUCe by 66% anD Per CaPiTa emiSSiOnS 
COnTraCT TO 2.6T. enD USer energy COnSUmPTiOn reDUCeS by a QUarTer. The POPUlaTiOn OF The 
regiOn grOWS, Driven by immigraTiOn FrOm eaSTern eUrOPe. DUe TO POliCy imPlemenTaTiOn aT 
The regiOnal, naTiOnal anD eUrOPean levelS reSiDenTial energy DemanD reDUCeS. PUbliC aD-
miniSTraTiOn haS leD The lOW-CarbOn TranSiTiOn in The ServiCe SeCTOr. The PeTrOleUm reFin-
ery haS CeaSeD PrODUCTiOn anD iS nOW a STOrage SiTe. PrivaTe vehiCle USe DeCreaSeS DUe TO 
COST anD There iS a SWiTCh TO PUbliC TranSPOrT USe.  The regiOn reCeiveS iTS eleCTriCiTy FrOm 
a eUrOPean griD PrOviDing leSS CarbOn inTenSive eleCTriCiTy Than 2005, WhiCh haS helPeD TO 
Deliver The emiSSiOnS reDUCTiOnS in ThiS SCenariO.

“Climate is going to put a limit on our way of life, and we’re going to 
have to figure out what we can do within that limit.”

eCOnOmy anD POPUlaTiOn
The population of Hamburg Metropolitan Region has 
grown to 4.4 million, driven by immigration from East-
ern Europe and an influx of rural and suburban dwell-
ers into the city region. The population is aging and as 
a result it is common to have smaller dwellings with 
fewer occupants. 

“People moving from the country side to the city for the 
attractiveness of the city.”

The economy of Hamburg has grown on average by 
2% per year and now accounts for 9% of the German 
economy. The commercial and agricultural sectors have 
increased their share of the economy whilst public 
administration and industry have decreased. 

“Industrial sector of the economy is likely to decrease, although the 
industrial spokesman is not conceding this willingly.”

reSiDenTial SeCTOr

“There will be market decisions as well as legislative decisions, people 
will chose more efficient homes.”

Emissions have reduced by 76%. Heat demand has re-
duced by 40%. One of the greatest challenges in achiev-
ing this goal was attracting the appropriate contractors 
and construction personnel to complete the necessary 
new build and retrofits. The region has struggled to 
keep electricity demand down, as the greater number 
of single-occupant dwellings has led to greater use 
of cooking facilities and the aging population stays at 
home for longer periods of the day. 

“More single people will mean more cooking, and people living at 
home on their own may mean they’re at home longer”

There are 400000 new buildings in the region, each 
meeting high efficiency standards, and most of the 
existing housing stock has undergone a programme of 
retrofitting. Policy was implemented by three levels of 
government, the European Union, the central Ger-
man government and the governments of Hamburg 

Metropoolitan Region. There have also been significant 
advances in energy saving technologies in consumer 
goods. The range of devices has increased, but in total 
these devices consume less energy. There has also been 
behavioural change as people are more aware of the 
affects of climate change and choose environmentally 
friendly goods.

“Everyone will have two or three Ipads or Ibooks but there needs to 
be a balance.”

Half of heat demand in the residential sector is met by 
natural gas. Solar heating became popular as a low-
cost alternative to more traditional methods of home 
heating and is a practical alternative since the region 
began to experience the effects of global warming. In 
new builds and some retrofitted neighbourhoods, CHP 
systems have been installed and contribute 30% of heat 
demand. New hydrogen and bioenergy heating systems 
are just starting to be developed beyond the prototype 
stage. Although natural gas is still in use it has become 
restrictively expensive to heat homes with petroleum. 

ServiCe SeCTOr
Emissions have reduced by 59%. Heat demand has 
remained constant and electricity consumption has 
increased by 20%. Public administration buildings have 
been presented as examples of ‘green and efficient de-
sign’. On-site heating technologies, solar thermal panels 
and air-source and ground-source heat pumps meet 
20% of heat demand.  CHP contributes 30% of heat and 
bioenergy is used in small amounts, mainly to showcase 
the technology. The remaining heat demand is met by 
natural gas. 

inDUSTrial SeCTOr
Emissions have reduced by 48%. Although now a 
smaller part of the Hamburg economy, the industrial 
sector has continued to grow. Increased use of low-car-
bon grid electricity for heating and use of waste process 
heat have helped to reduce emissions. The use of coal 
and petroleum in industrial processes has been phased 
out in favour of natural gas supplied by the North Sea 
pipeline. On-site heat renewable technologies meet 
10% of heat demand. 

Scenario 2: hamburg
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CO2 emissions Change by Sector (kt)

electricity generation Percentage Share

electricity Source
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energy inDUSTry
The region’s refinery now operates in a storage capac-
ity. Market forces caused the company to re-evaluate 
its business strategy, and subsequently petroleum 
production was moved to larger plants elsewhere.

TranSPOrT
Road transport emissions have decreased by 76%. 
Vehicle kilometres travelled are the same as in 2005, 
but there has been a shift from personal transport to 
public transport. Recreational vehicle use has declined 
due to costs. Overall, road transport uses half as much 
energy.  As well as improving vehicle efficiency there 
has been changes to how vehicles are powered.  Hy-
drogen propels 15% of road transport, mainly buses.  
Personal vehicles are largely electric. 

“Can’t stay at the same lifestyle as now, can’t do business as usual, 
and there’s going to have to be different lifestyles with different 

measures.”

Marine and rail transport were not significant sectors 
in terms of carbon emissions in 2005, and their impact 
has been further reduced. Sailing ships have been re-
introduced to Hamburg’s harbour and there are more 
electric trains. The rail system is 60% electric, with 
37% using petroleum and 3% biofuel. More people use 
the commuter rail system but there has been no over-
all increase in vehicle kilometres. Emissions from rail 
have reduced by 57%. The aviation industry remains 
important to the Hamburg region. Planes are now 20% 
more efficient per kilometre, and whilst airline travel 
to and from Hamburg has not changed in terms of ve-
hicle kilometres, the combination of efficiency savings 
and the introduction of bioenergy into the jet fuel mix 
have helped emissions from aviation to drop by 22%.

eleCTriCiTy generaTiOn
Germany is part of a European grid. Coal and gas 
power stations are more efficient and coal power sta-
tions have CCS technology fitted. Gas power stations 
are not fitted with CCS. Bioenergy generates 20% of 
Europe’s electricity.  This has led to deforestation in 
order to establish land to grow crops on, which in turn 
has affected the habitats of European wildlife. Solar 
power supplies 20% of the grid, sourced through co-
operation with Northern Africa. Onshore and offshore 
wind also contribute to the European grid and there 
has been some development of tidal energy. Nuclear 
energy provides 10% of electricity, none of which is 
generated in Germany. The region has increased its 
electricity production. Generation in the region is from 
biomass, onshore wind, natural gas stations and coal 
power stations retrofitted with CCS technology.  

“Market regulation is necessary, because without regulation there 
will only be incremental gains, whereas government regulation can 

ensure revolution.”

CO2 emissions Change by Sector (kt)

electricity generation Percentage Share

electricity Source

energy Change by Sector (gWh)

Emissions Change -66%

Energy Change -25%

Emissions per Capita 2.6t
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Scenario Characteristics

in ThiS lOW grOWTh SCenariO CO2 emiSSiOnS reDUCe by 86% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 1.1T. enD USer energy COnSUmPTiOn reDUCeS by Over a ThirD. The POPUlaTiOn OF 
The regiOn greW iniTially beFOre DeClining. The inTrODUCTiOn OF PaSivhaUS STanDarDS anD 
a reTrOFiTTing FOCUS reDUCeS heaT DemanD in The reSiDenTial SeCTOr. a reDUCTiOn in heaT 
DemanD in The inDUSTrial SeCTOr iS largely CaUSeD by COST PreSSUreS. The PeTrOleUm reFinery 
haS ClOSeD. PrivaTe vehiCle USe DeCreaSeS DUe Primarily TO an inCreaSe in TeleWOrking anD 
Changing COmmUTing PraCTiCeS. The regiOn reCeiveS iTS eleCTriCiTy FrOm a lOW-CarbOn 
inTenSive eUrOPean griD.

eCOnOmy anD POPUlaTiOn
The region’s population increased until 2030 but then 
contracted to 4.3 million. The region is an attractive 
and well-equipped city which encourages migration 
from elsewhere in Germany and beyond. Refugees have 
arrived in the region displaced by the effects of climate 
change. Household size has contracted.

“Population will be older, the growth in 2030 comes from 
attractiveness of Hamburg in Germany, but Germany will reduce 
in population, which means by 2050 there will be a migration to 

Hamburg and other cities whereas other regions will shrink.”

Hamburg’s economy has grown faster than the rest of 
Germany, growing on average at 1% per year. The Com-
mercial sector has increased its share of the economy, 
although public investment has helped the education 
sector to expand, overall Public Administration has con-
tracted. The knowledge economy has developed and is 
one of the region’s major economic activities. 

“Refugees are likely to be an issue regardless of climate change, and 
Germany will  have to open up because of its social security system, 

which will collapse without influx of funds, The countryside will be 
empty.”

reSiDenTial SeCTOr
Emissions have reduced by 88%. Heat demand has de-
creased by 45%. The direct use of natural gas in homes 
has reduced, meeting 15% of heat demand. Bioenergy 
is also used to heat homes; the use of biomass as fuel 
has put woodlands and agricultural land in the region 
under pressure. Greater insulation and the popularity 
of the Passivhaus concept has led to a 53% increase in 
the average efficiency of the housing stock. Air-source 
heat pumps are commonplace in the city and as photo-
voltaic (PV) panels became cheaper, households have 
increasingly added these to their buildings, meeting 
15% of electricity demand. The range and quantity of 
home appliances and electronic gadgets has increased, 
but these devices have become more efficient and due 
to the use of lower-carbon electricity their overall con-
tribution to emissions has declined.  

”Natural gas cannot sensibly exist anymore; it’s counter to practically 
all the political intent.”

ServiCe SeCTOr
Emissions have reduced by 90%. Heat demand has 
halved. As a result of the warming climate, there 
has been an increase in demand for air conditioning, 
increasing electricity demand. The public sector took 
the lead in demonstrating and promoting techniques 
that enhance efficiency. Large buildings and spacious 
roofs enabled the development of on-site PV and solar 
thermal panels. On-site technologies contribute 30% of 
electricity demand and 25% of heat demand.

“We can’t reduce electricity consumption in households, because 
there will be many more gadgets but they will be very efficient.  The 

dishwasher will be more efficient, but any gains that are made in 
efficiency are lost to increases in things to gadgets.”

inDUSTrial SeCTOr
Emissions have reduced by 88%. The region continues 
to value industry and its contribution to the regional 
and national economy. Heat demand has decreased 
by 40%, primarily through the more efficient use of 
process heat. Natural gas provides a sixth of the energy 
mix. Consumption of electricity is at the same level as 
in 2005. On-site PV and wind have been popular with 
businesses who have taken advantage of supportive 
legislation, and these technologies supply 10% of elec-
tricity. 

energy inDUSTry
Hamburg’s refinery closed in 2020.  Global demand for 
oil for energy has largely disappeared with compara-
tively more sustainable energy sources now preferred. 

Scenario 3: hamburg
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EnErgy Emissions scEnarios in 14 mEtropolitan rEgions

co2 Emissions change by sector (kt)

Electricity generation percentage share

Energy change by sector (gWh)
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transport

“There will be a massive increase in technological development in 
batteries and electrical top-up stations, so electricity is probably the 

way of the future.”

Road transport emissions have reduced by 81%. Resi-
dents of the region live closer to where they work and 
use a range of teleworking options, reducing the need 
to travel. There has been a 10% reduction in road 
transport vehicle kilometres. Improved public trans-
port provision has led to less private car use and most 
city commuters do not use cars to travel to work. 

“There will be better infrastructure for public transit, commuting 
will occur less frequently due to telecommutes, so people will  shift 

to different modes of transit.”

The rising cost of petrol was a factor in motivating 
research, development, and adoption of alternative 
fuels. New battery technologies and investment in a 
network of charging stations aided the introduction of 
electric cars. Public transport is also electric, but the 
technology is not yet suitable for heavy goods vehi-
cles. The rail sector is largely electric and though there 
has been no change in total rail vehicle kilometres, 
emissions have reduced by 86%.

“Infeasible to assume that planes will switch to anything other than 
petrol.”

More fuel-conscious manoeuvring of marine traffic 
has meant a 25% increase in efficiency, and PV panels 
increasingly generate onboard electricity.  Aviation’s 
CO2 emissions have reduced by 30%. The aviation 
industry continues to be reliant on kerosene. Initially 
kilometres travelled by air increased but then de-
creased after 2030. 

ElEctricity gEnEration
The region receives its electricity from a European 
grid. There are no coal-fired power stations in Europe 
as no new stations have been built since 2010. Natural 
gas generates 10% of electricity and 19% from nuclear. 
Germany has no nuclear plants, but Finland, France 
and Sweden have renewed their capacity. Wind energy 
generates a quarter of grid electricity and solar 20%. 
Large projects in Iceland and Norway have increased 
the contribution of hydroelectric power to 11%. 
Around 30% of all electricity generated in the region is 
from natural gas. CCS has not been adopted, primar-
ily due to public and decision-maker perceptions of 
safety and cost. The remainder of regional electricity is 
from on- and off-shore wind generation. 

“Coal power generation will be forbidden by 2050, so all coal power 
plants will be extinct both in the region and outside.”

co2 Emissions change by sector (kt)

Electricity generation percentage share

Electricity source

Energy change by sector (gWh)

Emissions Change -86%

Energy Change -35%

Emissions per Capita 1.1t
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ENERGY EMISSIONS SCENARIOS IN 14 METROPOLITAN REGIONS
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