








Industry Sector
This sector encompasses mainly the copper, steel,
and aluminium industry and aviation cluster in the
Hamburg Metropolitan Region.

A surprise for the participants was, that a distinct
reduction contribution within the industrial sector of
50% to 66% was suggested by the industry
representatives themselves. This would be possible
by means of efficiency increases as well as by the use
of renewable energy sources.

Non-electrical energy consumption

The assumed reduction of in average -38% is driven
by anticipated efficiency increases within the
production processes. The extremes ranged from
-30% to -60%.

Non-electrical energy mix

In certain industrial processes, coal and petroleum will
still be needed at a low level even in 2050. Natural gas
is also indispensable and remains at a high share of
55.7% (2005: 72%). Renewable energy sources can
be applied in the industry’s buildings, but usually
cannot substitute the process heat generation needs.

Electrical energy consumption

Electricity consumption accounts for about half of the
industry’s overall energy needs. But since the
grid-sourced electricity supply will be considerably
CO2-reduced in 2050, the decrease in industrial
electricity consumption of in average -34.1% only
contributes -1% to the region’s overall emissions
reduction.

Electrical energy mix

The participants believed that on-site electricity
production from renewable energy sources will
increase to 18.6% (2005: 0%), because the industry
is highly interested in substituting costly grid power.

Energy Industry Sector
This sector encompasses two oil refineries in
Hamburg and a refinery near Heide.

In almost all workshops, the participants reasoned that
– in view of the decreasing need for fossil fuels – there
will be a concentration process within the refinery
business, leaving only a few large refineries in
southern Germany. Therefore, a shut-down of the
three refineries until 2050 seemed likely.

Some participants argued that there would certainly
still be small capacities for the production of special
lubricants. Therefore, the average reduction was not
100%, but only -79.8% for non-electrical and -80.3%
for electrical consumption in this sector.

Nevertheless these assumptions mean that the
energy industry will contribute a considerable share to
the region’s CO2 reduction until 2050.
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Summary
The industrial sector will provide an own and
substantial contribution to CO2 reduction. Should a
high economical growth counteract the efficiency
increases, other energy consumption sectors will
have to achieve higher contributions.



Transport Sector
This sector encompasses the complete private and
commercial road, marine, and rail traffic within
Hamburg Metropolitan Region. However, since the
share of marine and rail transport in the overall
emissions of this sector is below 1%, these areas were
disregarded in most of the scenarios.

Energy consumption

The assumptions on energy consumption for transport
had to take into account various parameters:

How does the use of private cars change, due to cost
raises and conscious behaviour changes?

Will the relative proportions of private and commercial
traffic change (2005: about 85% to 15%)?

How will the efficiency of the car engines and the car
weight change?

The participants regretted that in the scenario tool, it
was only possible to input changes of the modal split
(private cars, public transport, bicycles, walking) as
flat, undifferentiated consumption decrease, in
combination with assumed efficiency increases and
changes of vehicle weight. Nevertheless the assumed
figures in all workshops were surprisingly close to
each other.

The participants in average believed in a consumption
reduction of -46.8%, with extremes from -30% to
-60%. The considerations also took into account
whether people would drive more or less kilometers
per capita.

Energy supply mix

In 2005, the energy source for road traffic was with
96% almost exclusively fossil, biofuel only accounted
for 4%.

The general assumption was that biofuel would
increase to a share of about 10%. About 50% of all

cars would be electricity-driven. Fuel cells were
believed to get a share of about 14%, especially in the
commercial sector.

Natural gas and LPG would, so the general
judgement, only take up a niche position.

Aviation
Aviation accounts for 2.5% of Hamburg Metropolitan
Region’s overall CO2 emissions and was therefore
given a separate examination. In compliance with
UNFCC standards, aviation emissions attributed to the
Hamburg Metropolitan Region are all emissions of
international flights up to a height of 1.000 m above
ground and all emissions of national off-going flights
over their full distance.

Energy consumption

Even if the general belief was that the volume of flight
kilometers will increase by 20% to 50% until 2050, the

energy consumption was assumed to decrease in
average by -42.6%, with extremes from -22% to 52%.

The representative of Hamburg Airport stated that a
decrease of -50% would be realistic.
This consumption decrease was justified in the
workshops with these assumptions:
– The aircrafts are getting bigger, so that their
per-passenger consumption decreases.

– The aircrafts will be further upgraded aero-
dynamically.

– The aircraft engines will work more efficiently.
– Ground operations up to the runway will be
accomplished without running aircraft engines.

Energy supply mix
All in all, the participants envisioned only low chances
for a fundamental change in the energy mix. Only
biofuels might achieve a share of up to 10%, with the
workshop average assumption being 4.1%. Hydrogen
and electricity were rarely suggested as viable
alternatives.

Aviation’s contribution to CO2 reduction will therefore
be predominantly achieved by decreasing energy
consumption and not by a changed mix of energy
sources.
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Summary
Private and commercial road traffic presents the
highest savings potentials, in absolute as well as
percental figures. With the changeover to
electro-mobility and fuel cells, there will arise a vast
additional demand for electrical energy in the
transport sector.
In regions that, like Hamburg, host a large airport,
the possible contribution of aviation to emission
reductions is higher than generally envisioned.



Summary and Prospects
The scenario tool primarily is an instrument for
awareness-raising. It objectively points out inter
dependencies und helps to understand which
changes in the various sectors have the most effect.

The measures necessary for these changes have to
be defined and implemented subsequently. This
cannot be provided by the simulation program. But it
does offer assistance for decisions.

Basic insights
• The inputted assumptions concerning the future
energy source mix of Europe’s power grid show that
about 25% of the CO2 emissions can be reduced
by substitution, that is the change to renewable
sources.

• In order to achieve the 80% reduction goal, the
remaining 55% have to be provided by energy
savings and energy efficiency increases in the
various consumption sectors.

• Since the assumptions believe the energy source
mix of the power grid to be considerably CO2-reduced
in 2050, the reduction of non-electrical energy
consumption in all sectors has the most impact on
CO2 emissions.

• This applies especially to the residential and
transport sectors, since here the share of non-
electrical energy consumption is particularly high.

• In the transport sector, it becomes evident that – in
view of the currently CO2-intense electricity produc-
tion – a change towards electro-mobility or hydrogen
does only make sense when the vehicles become
lighter and therefore consume less.

• Even though decreasing the electricity consumption
does not achieve any significant additional CO2
reductions, when the grid-sourced power is CO2-low,

efforts are necessary in this area, too. The change
towards electro-mobility and hydrogen does
create additional demand for electricity. This can
only be counter-balanced by saving electrical energy
in other sectors.

• One important realisation is that the 80%-goal can
only be achieved in coaction of all energy
consumption sectors, that is including the industry
and services sectors.

• An organized communication between
stakeholders of the different sectors is an important
contribution to the formulation of a consensual
mitigation strategy.

Participants’ feedback
The participants of the first workshops commented
among else:

The interdependencies are not fully transparent within
the timeframe available for the workshop exercise.

By going step by step through the scenario, no
comprehensive overview is possible.

The participants have differing opinions on how the
future might look like. This can result in differing
assumption inputs, which may be quite intentional.
Still, the results are very dependant of the
coincidental member mix of the workshop groups and
their existing background knowledge.

It should be examined whether the participants should
henceforth firstly develop a scenario of the future
world: How do we imagine the world to be in 2050,
how do cars look like, what regulations apply to
buildings, lorries, ships, public transport etc.

At least during the discussion of solution approaches,
topics to be addressed should also cover realisability,
necessary development periods, impacts of existing
legislation on administrative approvals, potentially

necessary regulation changes etc. In this context, no
solutions should be developed, but rather suggestions
should be made as regards the issues to be studied.

Interdependencies of european scale are not being
taken into account, concerning the relocation of
emissions from one metropolitan region to another
(Hamburg - Rotterdam).

Prospects
Part of the participants’ feedback has already been
incorporated into the follow-up workshops. Other
topics describe tasks for the subsequent political
discussions in the participating regions of project
EUCO2 80/50.

The overall results of the workshop series are
encouraging. This is supported by the statements of
many participants, that they gained numerous insights
from the workshops and that they enjoyed to have
partaken in consent-oriented discussions with a broad
variety of partners.

The task now at hand is to incorporate the results in
the formulation of a regional long-term strategy. To this
end, subsequent specialist workshops are needed,
where open questions are discussed further. There,
the scenario tool can be used as illustrating utility.

The results of all workshops of the participating 15
metropolitan regions will be presented in a publication
at a final meeting in Hamburg, in mid-2011.

In the meantime, interim results can be found at
www.euco2.eu.
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Value  2005 Average
Value

Workshops conducted by the
Hamburg Coordination Centre for Climate Issues

Workshops conducted by the
University of Manchester

Workshop 1.6. 3.6. 8.6. 23.6. 5.7. 11.8. 18.8. 3.5. 4.5. 5.5.
Overall results
CO2 Reduction in % 0 -75.2 -82 -79 -81 -80 -72 -84 -67 -56 -66 -85
CO2 Reduction in 1,000 t 34,089 t -25,754 -27,832 -26,930 -27,612 - 27,271 - 24,544 -28,634 -22,938 -19,100 -22,498 -28,975
GWh Reduction in % 0 -46.22 -48 -46 -53 -52 -50 -56 -42 -29.2 -37 -49
GWh Reduction 116,510 GWh -53,850 -55,762 -53,594 -61,750 -60,585 -58,255 -65,426 -48,934 -34,000 43,108 57,089
General data
Economic growth in % 0 +1.03 +1 +0.5 +1 +1 +1 +1 +0.8 +2 +1 +1

Industry 15 13.9 15 12 15 15 15 13 13 15 14 12
Agriculture 0 0.3 0 0 0 0 0 0 1 0 2 0
Public Administration 29 28.2 29 29 29 29 25 29 29 29 26 28

Economic structure
(shares in %)

Services 56 57.7 56 59 56 56 60 58 57- 56 58 60
Number of households 2,134,500 2,180,700 2,134,500 2,300,000 2,134,500 2,134,500 2,000,000 2,200,000 2,134,500 2,134,500 2,500,000 2,134,500
Electricity supply (Grid)
CO2 Reduction in %
(distributed on the consumption sectors)

0 -24.2 -26 -27 -27 -26 -27 -26 -19 -14 -25 -25

Supply in %: Region / Out of Region 20 / 80 12.3 / 87.7 5 / 95 10 / 90 10 / 90 10 / 90 10 / 90 18 / 82 5 / 95 20 / 80 20 / 80 15 / 85
Region Coal CCS 0 5.1 0 0 10 0 0 0 0 16 25 0

Gas CCS 0 0.6 0 2 0 0 0 0 0 4 0 0
Coal 12 5.3 0 0 0 0 11 12 5 25 0 0
Combined Cycle
GasTurbines

4 13.6 17 15 4 14 12 4 20 5 15 30

Fossil total 16 24.6 17 17 14 14 23 16 25 50 40 30
Nuclear power 74 0 0 0 0 0 0 0 0 0 0 0
Renewables total 10 75.4 83 83 86 86 77 84 75 50 60 70
On-shore wind production 8 50.3 50 45 46 70 64 44 59 40 40 45
Off-shore wind production 0 1 0 0 0 0 5 0 0 0 0 5
Tidal power 0 1.6 3 3 10 0 0 0 0 0 0 0
Hydro-electric power 0 0 0 0 0 0 0 0 0 0 0 0
Solar 0 7 15 20 10 0 0 25 0 0 0 0
Biomass/Biofuel 2 15.5 15 15 20 16 8 15 16 10 20 20

Out of Region* Coal CCS 0 3.9 0 0 5 0 5 2 0 12 15 0
Gas CCS 0 0 0 0 0 0 0 0 0 0 0 0
Coal 39 2.6 1 2 0 0 0 0 10 13 0 0
Combined Cycle Gas Turbine 11 7.8 5 5 5 9 5 11 11 7 10 10
Fossil total 50 14.3 6 7 5 5 10 13 21 42 25 10
Nuclear power 32 15.6 10 10 10 15 25 10 16 32 10 20
Renewables total 18 70.1 84 83 85 85 65 77 63 26 65 70
On-shore wind production 4 16 20 20 20 20 15 20 16 4 10 15
Off-shore wind production 3 14.4 20 15 15 15 15 15 15 4 20 10
Tidal power 0 1.9 5 3 5 2 0 2 2 0 0 0
Hydro-electric power 4 5.3 4 5 6 4 5 5 5 4 5 10
Solar 1 18.4 25 20 19 20 20 20 16 4 20 20

* In the scenario
sessions,
assumptions were
made as regards
the future European
mix in 2050

Biomass/Biofuel 6 13 10 20 15 15 10 15 10 10 10 15
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Value 2005 Average
Value

Workshops conducted by the
Hamburg Coordination Centre for Climate Issues

Workshops conducted by the
University of Manchester

Workshop 1.6. 3.6. 8.6. 23.6. 5.7. 11.8. 18.8. 3.5. 4.5. 5.5.
Consumption sectors

Residential
Non-Electrical Energy Consumption
Change in % 0 -70.2 -75 -60 -80 -70 -68 -80 -58

Natural Gas 69 19.3 25 20 15 10 40 0 25
Fossil Solid 0 0 0 0 0 0 0 0 0
Petroleum 9 0 0 0 0 0 0 0 0

Bio-fuel 3 3.2 3 5 3 3 3 3 3
Hydrogen 0 0 0 0 0 0 0 0 0

CHP – Heat/Cooling 19 18 19 15 20 17 28 12 15
Renewables 0 42.6 50 45 37 50 14 60 42

Energy mix
(shares
in %)

New Electricity 0 16.9 3 15 25 20 15 25 15
Electricity Consumption
Change in % 0 -15.7 0 0 -18 -22 -50 0 -20

Grid-sourced Electricity 94 76.6 79 75 73 88 84 49 88
On-site renewables 0 21.2 20 23 25 10 10 50 10

Energy mix
(shares
in %) CHP-electricity 6 2.2 1 2 2 2 6 1 2

No data available

Sectoral CO2 reduction 0 -84.6 -88 -81 -91 -88 -80 -93 -76 -82 -78 -89
CO2 Reduction / Sectoral contribution 0 -15.3 -15.8 -14.6 -16.4 -15.8 -14.4 -16.7 -13.7 -14.7 -14 -16

Services
Non-Electrical Energy Consumption
Change in % 0 -58.1 -49 -50 -70 -55 -50 -75 -58

Natural Gas 53 20.3 10 5 15 8 48 18 38
Fossil Solid 0 0 0 0 0 0 0 0 0
Petroleum 25 6.4 5 10 0 5 10 5 10

Bio-fuel 1 2.9 1 5 10 1 1 1 1
Hydrogen 0 0 0 0 0 0 0 0 0

CHP – Heat/Cooling 21 20.6 21 20 15 21 25 21 21
Renewables 0 38.5 50 45 40 50 5 50 30

Energy mix
(shares
in %)

New Electricity 0 11.1 13 15 20 15 10 5 0
Electricity Consumption
Change in % 0 -33.6 -30 -30 -30 -51 -45 -25 -24

Grid-sourced Electricity 92 72.8 79 70 67 62 75 77 80
On-site renewables 0 21.3 15 24 30 30 15 20 15

Energy mix
(shares
in %) CHP-electricity 9 5.9 6 6 3 8 10 3 5

No data available

Sectoral CO2 reduction 0 -75.2 -82 -81 -91 -84 -71 -87 -73 -34 -58 -91
CO2 Reduction / Sectoral contribution 0 -16.0 -16.5 -16.2 -18.2 -16.8 -14.2 -17.4 -14.6 -6.8 -11.6 -18.2
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Value 2005 Average
Value

Workshops conducted by the
Hamburg Coordination Centre for Climate Issues

Workshops conducted by the
University of Manchester

Workshop 1.6. 3.6. 8.6. 23.6. 5.7. 11.8. 18.8. 3.5. 4.5. 5.5.

Industry
Non-Electrical Energy Consumption
Change in % 0 -38 -31 -35 -40 -30 -40 -60 -30

Natural Gas 72 55.7 44 25 72 54 72 72 51
Fossil Solid 12 4.8 5 5 7 0 12 0 5
Petroleum 5 4.3 5 5 5 0 5 5 5

Bio-fuel 1 2.8 1 5 1 1 1 1 10
Hydrogen 0 2.1 0 5 0 0 0 0 10

CHP – Heat/Cooling 7 10.6 13 15 7 18 7 7 7
Renewables 0 17.4 30 40 5 25 0 12 10

Energy mix
(shares
in %)

New Electricity 0 1.7 2 0 2 2 2 2 2
Electricity Consumption
Change in % 0 -34.1 -31 -30 -40 -40 -40 -33 -25

Grid-sourced Electricity 92 69.1 65 70 62 44 82 80 81
On-site renewables 0 18.6 20 14 30 31 10 15 10

Energy mix
(shares
in %) CHP-electricity 8 12.3 15 16 8 25 8 5 9

No data available

Sectoral CO2 reduction -66.8 -69 -71 -70 -69 -66 -80 -60 -43 -50 -90
CO2 Reduction / Sectoral contribution -12.7 -13.1 -13.5 -13.3 -13.1 -12.5 -15.2 -11.4 -8.2 -9.5 -17.1

Energy Industry
Non-Electrical Energy Consumption
Change in % -79.8 -95 -100 -50 -100 -48 -100 -66

Natural Gas 64 64 64 64 64 64 64 64 64
Fossil Solid 9 9 9 9 9 9 9 9 9
Petroleum 22 22 22 22 22 22 22 22 22

Bio-fuel 0 0 0 0 0 0 0 0 0
Hydrogen 0 0 0 0 0 0 0 0 0

CHP – Heat/Cooling 1 1 1 1 1 1 1 1 1
Renewables 0 0 0 0 0 0 0 0 0

Energy mix
(shares
in %)

New Electricity 0 4 4 4 4 4 4 4 4
Electricity Consumption
Change in % 0 -80.3 -95 -100 -50 -100 -51 -100 -66

Grid-sourced Electricity 95 95 95 95 95 95 95 95 95
On-site renewables 0 0 0 0 0 0 0 0 0

Energy mix
(shares
in %) CHP-electricity 5 5 5 5 5 5 5 5 5

No data available

Sectoral CO2 reduction -85.5 -96 -100 -58 -100 -56 -100 -70 -78 -100 -100
CO2 Reduction / Sectoral contribution -4.5 -5 -5 -3 -5 -3 -5 -4 -4 -5 -5
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Value 2005 Average
Value

Workshops conducted by the
Hamburg Coordination Centre for Climate Issues

Workshops conducted by the
University of Manchester

Workshop 1.6. 3.6. 8.6. 23.6. 5.7. 11.8. 18.8. 3.5. 4.5. 5.5.

Transport (Road)
Energy Consumption
Change in % 0 -46.8 -48 -50 -60 -50 -50 -50 -40 -40 -50 -30

Bio-fuel 4% 10.2 8 10 10 10 6 15 10 8 10 15
Petroleum 96% 26.8 10 10 20 26 39 21 19 68 30 25
Electricity 0 45.8 50 50 50 50 40 50 50 24 44 50
Hydrogen 0 13.9 30 30 20 10 15 4 10 0 15 5

Natural Gas 0 2.8 2 0 0 5 0 10 11 0 0 0

Energy mix
(shares
in %)

LPG 0 0.5 0 0 0 0 0 0 0 0 0 5
Sectoral CO2 reduction -76.5 -88 -84 -88 -79 -75 -77 -63 -50 -78 -83
CO2 Reduction / Sectoral contribution -25.3 -29 -27.7 -29 -26.3 -24.7 -25.4 -20.8 -16.5 -25.7 -27.4

Aviation
Energy Consumption
Change in % -42.7 -52 -50 -25 -50 -48 -50 -50 -50 -22 -30

Hydrogen 0 1.5 0 0 0 10 0 0 0 5 0 0
Electricity 0 1 0 0 0 10 0 0 0 0 0 0
Bio-fuel 0 4.1 10 5 0 10 5 0 0 10 1 0

Energy mix
(shares
in %)

Petroleum 100 93.4 90 95 100 70 95 100 100 85 99 100
Sectoral CO2 Reduction -44.8 -57 -53 -25 -63 -48 -50 -50 -50 -22 -30
CO2 Reduction / Sectoral contribution -1.4 -2 -1 -1 -2 -1.5 -1 -1 -2 -1 -1

Summary sectors CO2
Inventory

2005

Workshops conducted by the
Hamburg Coordination Centre for Climate Issues

Workshops conducted by the
University of Manchester

Overall regional CO2 reduction in % - -75.2 -82 -79 -81 -80 -72 -84 -67 -56 -66 -85

Sectoral Contribution Residential 18% -15.3 -15.8 -14.6 -16.4 -15.8 -14.4 -16.7 -13.7 -14.7 -14 -16
Sectoral Contribution Services 20% -16.0 -16.5 -16.2 -18.2 -16.8 -14.2 -17.4 -14.6 -6.8 -11.6 -18.2
Sectoral Contribution Industry 19% -12.7 -13.1 -13.5 -13.3 -13.1 -12.5 -15.2 -11.4 -8.2 -9.5 -17.1
Sectoral Contribution Energy Industry 5% -4.5 -5 -5 -3 -5 -3 -5 -4 -4 -5 -5
Sectoral Contribution Transport 31% -25.3 -29 -27.7 -29 -26.3 -24.7 -25.4 -20.8 -16.5 -25.7 -27.4
Sectoral Contribution Aviation 2% -1.4 -2 -1 -1 -2 -1.5 -1 -1 -2 -1 -1
Distribution Losses 5% -

CO2 Reduction Residential -84.6 -88 -81 -91 -88 -80 -93 -76 -82 -78 -89
CO2 Reduction Services -75.2 -82 -81 -91 -84 -71 -87 -73 -34 -58 -91
CO2 Reduction Industry -66.8 -69 -71 -70 -69 -66 -80 -60 -43 -50 -90
CO2 Reduction Energy Industry -85.5 -96 -100 -58 -100 -56 -100 -70 -78 -100 -100
CO2 Reduction Transport -76.5 -88 -84 -88 -79 -75 -77 -63 -50 -78 -83
CO2 Reduction Aviation -44.8 -57 -53 -25 -63 -48 -50 -50 -50 -22 -30


