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Foreword

While considerable concern was expressed at the Copenhagen climate change conference in December 2009, the results
of this event failed to meet expectations. The first decade of the 21st century was the warmest on record, and the global
average temperature in 2010 has also been exceptionally high. Concentrations of atmospheric carbon dioxide, methane
and nitrous oxide rose to record levels in 2009.

Urban regions hold the key to emission reductions. Joint climate work by the cities of the Helsinki Metropolitan Area began
in the early 1990s with the Urban CO2 project of the International Council for Local Environmental Initiatives (now ICLEI
— Local Governments for Sustainability). The Helsinki Metropolitan Area greenhouse gas emissions reduction programme
was published in 1995, with a view to reducing greenhouse gas emissions by 17 per cent of the 1991 level by the year
2010.

Although implementation of the first emissions reduction programme stalled, renewed positive action was launched after
the turn of the century by a joint mayoral initiative of the Helsinki Metropolitan Area cities. The Helsinki Metropolitan Area
Climate Strategy to the Year 2030 was completed in 2007 and approved by the cities in 2008.

Since approving the climate strategy, the cities of the Helsinki Metropolitan Area have entered into various new commit-
ments to reduce emissions. Helsinki, Espoo and Vantaa have separately signed up to the Covenant of Mayors, which
obliges them to achieve emission cuts of at least 20 per cent of the 1990 level by the year 2020. The agreement for Vantaa
imposes a 5 per cent annual emissions reduction target over the period from 2010 to 2013.

The Helsinki Metropolitan Area climate report on emission trends in 2009 provides the latest data on greenhouse gas
emissions, energy consumption and energy generating in Helsinki, Espoo, Vantaa and Kauniainen. Emissions have been
calculated retrospectively in the same way for the whole of the decade beginning in the year 2000 and for the reference
year of 1990. The report will be used for monitoring the Helsinki Metropolitan Area climate strategy.

Helsinki Region Environmental Services Authority (HSY) is responsible for monitoring greenhouse gas emissions in the

Helsinki Metropolitan Area and is also involved in emission comparisons for European urban regions. This report includes
the latest available comparability data for greenhouse gas emissions in 18 urban regions in 2005.

Helsinki, 11 June 2010

Y VNS S

Raimo Inkinen Irma Karjalainen
Executive Director Director of Department
HSY HSY
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Abstract
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Abstract:

HSY promotes work to combat climate change in the Helsinki Metropolitan Area and monitors greenhouse gas emission
trends. The greenhouse gas emissions of the Helsinki Metropolitan Area (Helsinki, Espoo, Vantaa and Kauniainen) in
2009 amounted to 5.9 million tonnes of carbon dioxide equivalent (t CO,e), which was the same level as in 1990. This
signified a fall in emissions of about 1,5 percent compared to the preceding year. About half of the emissions of the Hel-
sinki Metropolitan Area are due to heating, one quarter result from electricity consumption and the remaining quarter from
transport. This inventory excludes aviation, shipping outside ports and neighbouring areas as well as indirect emissions
due to food production and consumer goods manufacturing.

Per capita emissions in 2009 amounted to 5.5 t CO,e in Helsinki, 5.6 tCO,e in Espoo and Kauniainen and 6.4 t CO,e in
Vantaa. This corresponds to a reduction from 2008 emission levels of 1 percent, 5 percent and 5 percent respectively. The
combined per capita emission figure for these cities was 5.7 t CO,e, which is clearly lower than the figure of 7.1 t CO_e
reached in 1990. The decrease in per capita emissions reflects a significant rise in population over the same period. The
Helsinki Metropolitan Area climate strategy seeks to cut per capita emissions by 39 percent from the 1990 level, reaching
4.3 1CO,e by 2030.

In 2008 the greenhouse gas emissions from district heating increased and emissions from transport and electricity de-
creased so that the total emissions of the Helsinki Metropolitan area remained at approximately same level as in 2008.
The relatively low emissions for 2009 are largely explained by rather small emissions from electricity generating for
consumption in Finland and the Helsinki Metropolitan Area thanks to low output from combustion-based power sources.
In 2008 and 2009, the years of economic recession, the emissions have been significantly lower than in the preceding
five-year period.

The consumption of district heating increased in 2009 and the share of coal in the fuel mix was larger than in 2008. The
emissions from district heating rose by 7 percent, notwithstanding the lower emissions in Espoo owing to a new gas
power plant. The year 2009 was cooler than the year before.

The greenhouse gas emissions from transport in the Helsinki Metropolitan Area fell for the second consecutive year, now
by 4 percent compared to 2008. The mileage and the fuel consumption of private cars increased, while the fall in the
volume of heavy goods vehicle haulage was exceptional due to the recession. The greenhouse gas emissions of heavy
traffic were reduced by 14 percent.

Greenhouse gas emissions from district heating, waste management and fuel use in industry have fallen substantially
compared to the reference year of 1990. Emissions from transport and electricity consumption were also lower than in
2007, but particularly with respect to electric power it is still too early to speak of any changing trend. The electricity gener-
ating structure of the Nordic countries and its greenhouse gas emissions vary considerably from year to year, particularly
in relation to the availability of hydroelectric power. The growing trend in the consumption of electric power in the Helsinki
Metropolitan Area continued in 2009.

HSY is a partner in the METREX EUCO2 80/50 project that in collaboration with 15 European metropolitan areas seeks to
produce ambitious emission reduction scenarios. In the first phase of the project the emissions of the metropolitan areas
were reviewed for the first time using common criteria. The per capita greenhouse gas emissions of the Helsinki Metro-
politan Area in 2005 were 7.0 t CO,e, which was some way below the average of 9.6 t CO_e for the cities involved in the
project. The lowest emission levels were recorded in the Stockholm and Oslo regions (3.6 and 3.5 tCO,e respectively).
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5. Sectoral analysis of emissions

The greenhouse gas emissions of the Helsinki Metropolitan
Area are almost entirely due to energy consumption. Heat-
ing of buildings was responsible for about half of all emis-
sions in the 2000s, with a further one quarter originating in
consumption electric power and the remaining quarter de-
rived from transport. Emissions from consumption electric
power and transport grew rapidly until 2007 (see Figure 6).
There has also been a slight trend towards higher electric
heating emissions. District heating emissions vary greatly
from year to year, with no clearly evident trend, whereas
emissions from industry and machinery, and emissions from
waste processing have been falling steadily. The following
subsections discuss the greenhouse gas emissions of the
Helsinki Metropolitan Area in greater detail by sector.

5.1 HEATING OF BUILDINGS

Most greenhouse gas emissions in the Helsinki Metropol-
itan Area are due to heating of buildings, and especially
to district heating. 78 per cent of building accommodation
floor space in the Helsinki Metropolitan Area used district

heating, 10 per cent was heated electrically and 8 per cent
had oil-fired heating systems in 2008 (see Figure 7). By the
end of 2008 this overall floor space had grown by 39 per
cent since 1990 and by 14 per cent since the year 2000
(Statistics Finland 2009). Heating of buildings nevertheless
continues to account for about 50 per cent of greenhouse
gas emissions in the Helsinki Metropolitan Area, and emis-
sions have not increased with growth in the building stock.
The per capita floor space of residential buildings was 40
square metres in 1990 and 46 square metres in 2008. The
per capita floor space of non-residential buildings has also
grown from 26 square metres to 29 square metres.

The reduction in the specific emissions of heating is largely
due to greater efficiency in generating district heating and
to increased use of lower emission natural gas fuel instead
of coal. Buildings in the Helsinki Metropolitan Area have
also become more energy-efficient. The specific heating
consumption of buildings connected to district heating net-
works was about 180 kWh/m? in 2008, which is about 10
per cent less than in 1990 (see Figure 8). Although buildings
continue to use a great deal of energy, measures such as a
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Figure 8. Specific heat requirement of buildings connected to
district heating networks in the Helsinki Metropolitan Area in 1990
and 2000-2008. A heating requirement adjustment has been made
to the heat consumption figure in order to eliminate fluctuations in
heating requirement caused by weather conditions.

3000

N
a
o
o

2000

1500

1000

ghg emissions (1,000 t CO,e)

50

o

o

90 00 01 02 03 04 05 06 07 08 09

B Heating plants === Power plants (CHP)

— Degree-day adjusted emissions
Figure 10. Emissions from district heating consumption in the Hel-
sinki Metropolitan Area by energy generating method, adjusted by

heating requirement and unadjusted in 1990 and 2000-2009. Ap-
pendix 3a includes corresponding graphs by city.

new building code that encourages low-energy construction
are changing this situation. A house in southern Finland will
satisfy the definition of a low energy building when using
heating energy at a rate of approximately 60 kWh/m?, and
the definition of a passive energy building at an energy con-
sumption rate of about 20 kWh/m? (Motiva 2010).

5.1.1 DISTRICT HEATING

Most of the district heating energy consumed in the Helsinki
Metropolitan Area comes from cogeneration power plants
(CHP = Combined Heat and Power). The output of five
CHP plants is supported by 25 heating plants that operate
only when necessary (see Figure 9). The energy compa-
nies supplying district heating in the Helsinki Metropolitan
Area are Helsinki Energy, Vantaa Energy Ltd, and Fortum
Power and Heat Oy in Espoo.
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Figure 9. Location of power plants (squares) and heating plants
(circles) in the Helsinki Metropolitan Area.
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Figure 11. Sectoral consumption of district heating unadjusted by
heating requirement in the Helsinki Metropolitan Area, 1990 and
2000-2009.

The greenhouse gas emissions of district heating in the Hel-
sinki Metropolitan Area in 2009 amounted to 2,238 ktCO,e,
which was 38 per cent of the Area’s total emissions (see
Table 2 and Appendix 1). These emissions are calculated
on the basis of consumption, with a heating requirement
adjustment made to balance out differences arising from
weather conditions in various years. Figure 10 shows dis-
trict heating emissions before and after the heating require-
ment adjustment. The contribution of peak supply heating
plants increased owing to a colder winter than in the pre-
ceding year, and the overall greenhouse gas emissions of
district heating were 7 per cent higher than in 2008. Emis-
sions were nevertheless lower than in 1990. The specific
emissions of district heating consumption were 291 tCO,e/
GWh in 1990 and 205 tCO,e/GWh in 2009.

District heating consumption in 2009 amounted to 10,500
GWh, equalling the record year of 2003. This consump-
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Table 6. CO, emission factors of fuels (Statistics Finland 2010).

g/MJ g/kWh

Coal 95 341
Natural gas 59) 198
Heavy fuel oil 79 284
Fuel oil 74 267
Diesel 74 265
Petrol 73 262
Peat 106 381
Liquefied petroleum 65 234
gas

Coke 108 389

tion divided into 59 per cent for households, 36 per cent for
the service and public sectors, and 6 per cent for industrial
properties (see Figure 11). Consumption of district heating
has increased by 35 per cent since 1990.

Since the year 2000 the main fuel used for generating dis-
trict heating in the Helsinki Metropolitan Area has been nat-
ural gas (see Figure 12), which accounted for 54 per cent
of the fuel used in 2009. Coal was the principal fuel used
in 1990, accounting for 80 per cent of all fuel used, with
the share of natural gas standing at only 16 per cent at this
time. The emission factor of coal is 40 per cent higher than
that of natural gas (see Table 6). Heating plants are oper-
ated using either natural gas or heavy fuel oil. Oil is used
to satisfy increased heating requirements during periods of
severe winter cold. 14 per cent more coal was used in 2009
than in the preceding year, with more than a threefold in-
crease in consumption of heavy fuel oil compared to 2008.

The only biofuel used for heating in the Helsinki Metropoli-
tan Area to date is recovered landfill gas at Ammassuo in
Espoo and Seutula in Vantaa. Another non-fossil fuel heat
source is the Katri Vala heat pump plant in Helsinki, which
draws heat from wastewater. With landfill gas and the heat
pump plant each accounting for 1.6 per cent of the district
heating energy generated in the Helsinki Metropolitan Area,
a total of 3.2 per cent of this energy was derived from re-
newable sources in 2009.

Biogas recovered at the Amméssuo landfill accounted for
91 per cent of the fuel used in 2009 at the Fortum heating
plant in Kivenlahti. This energy source provided 7 per cent
of all district heating in Espoo. The Katri Vala heat pump
plant in turn generated approximately 3 per cent of district
heating used in Helsinki. A breakdown of the district heating
fuels used in the various cities is shown in Appendix 3b.

Almost 80 per cent of building floor space in the Helsinki
Metropolitan Area is connected to a district heating network,
with most thermal energy produced together with electric
power in an efficient cogeneration process. Although con-
siderable conversion from coal to natural gas has occurred
since 1990, energy generating remains almost wholly based
on fossil fuels. Although a new Fortum natural gas-fired
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Figure 12. Fuels used for generating district heating in the Helsinki
Metropolitan Area calculated using the benefit sharing method in
1990 and 2000-2009.

power plant at Suomenoja and a waste-fired power plant
of Vantaa Energy that is due to come on stream in 2014
will further reduce coal consumption and district heating
emissions in the Helsinki Metropolitan Area, district heating
will nevertheless remain the Area’s largest single source of
greenhouse gas emissions.

A group of major European energy companies including
Helsinki Energy and Fortum Corporation are seeking to
achieve carbon-neutral energy generating by the year 2050.
A declaration was signed by the CEOs of 61 energy sector
corporations in March 2009 (Eurelectric 2009). Helsinki En-
ergy published its own declaration in a development pro-
gramme in January 2010. The programme sets out meas-
ures enabling virtual elimination of the net greenhouse gas
emissions of energy generating by the year 2030. The most
important proposed reforms are widespread adoption of
biofuels, carbon capture and storage technologies at two
power plants, and wind power. Torrefied biomass would
be used as fuel instead of coal, gasified biomass would be
used instead of natural gas, and wood-based bio-oil would
be used to fire peak supply heating plants (Helen 2010b).

5.1.2 SEPARATE AND ELECTRIC HEATING

Separate heating, which nowadays normally means oil
heating, accounted for 5 per cent of greenhouse gas emis-
sions in the Helsinki Metropolitan Area in 2009, with elec-
tric heating accounting for a further 7 per cent. Besides oil,
wood is also used for separate heating, but with the ex-
ception of associated methane emissions, this is counted
as a carbon-neutral energy source. The greenhouse gas
emissions of separate and electric heating are estimated
rather roughly on the basis of the principal form of heating,
specific heating requirement and floor space of buildings
(see Figure 2 and Lounasheimo 2009). No building stock
statistics for 2009 were available at the time of compiling
this report, and so the emissions of separate and electric
heating in this inventory are based on the figures for 2008.
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Greenhouse gas emissions amounting to just under 300
ktCO,e arose from the use of light fuel oil in heating, with a
further 400 ktCO,e generated from direct electric heating,
meaning that these sources accounted for a total of about
one quarter of all emissions from building heating systems
(see Table 2 and Appendix 1).

Emissions may be lower than this in practice, with the rising
popularity of air-source heat pumps and the use of wood for
heating. Any savings will appear in the emission figures for
consumption electric power and for industry and machinery.
The popularity of separate heating has fallen to some ex-
tent and electric heating has become more common since
1990 (see Figure 7).

5.2 CONSUMPTION ELECTRIC POWER

This report divides electricity consumption between two
sectors: electric heating and other uses of electric power
collectively referred to as consumption electric power. Just
under one quarter of the greenhouse gas emissions of the
Helsinki Metropolitan Area arise from consumption electric
power, and about 7 per cent are from electric heating (see
Table 2 and Appendix 1). Emissions caused by consump-
tion electric power amounted to 1,300 ktCO,e in 2009,
while electric heating caused emissions of 400 ktCO,e in
2008. The corresponding per capita figures were 1.3 and
0.4 tCO.e.

The calculation of emissions from consumption electric
power rely on a national emission factor, with annual fluc-
tuations equilibrated by using a five-year sliding average
with the exception of the 1990 base year. For example, fig-
ures for the 2005-2009 period were used for calculating
the 2009 average. Annual fluctuations in electricity output
and the emission factor depend on such factors as the Nor-
dic electricity market (chiefly the availability of hydroelec-
tric power), the demand for electric power arising from the
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Figure 13. Consumption electric power emissions of the Helsinki
Metropolitan Area adjusted using a five-year average of the natio-
nal emission factor and unadjusted in 1990 and 2000—-2009.

severity of the winter and the general economic situation,
and changes in the price of carbon dioxide emissions in
emissions trading. Reckoned as a five-year average, the
greenhouse gas emissions of consumption electric power
fell by about 9 per cent in the Helsinki Metropolitan Area in
2009 (see Figure 13). Emissions have risen substantially
since 1990, owing to growing consumption levels.

The national emission factor for electricity consumption was
164 and the five-year average was 186 tCO,e/GWh in 2009
(Appendix 4). The factor remains fairly small compared to
the last decade. Industrial demand for electricity fell by 16
per cent from the previous year, resulting in continued fairly
low levels of combustion-based electric power and asso-
ciated greenhouse gas emissions. Electricity imports from
sources not covered by emission calculations also account-
ed for 15 per cent of Finland’s electric power consumption.
Electricity imports from Russia reached a record level of
nearly 12 TWh in 2009 (Finnish Energy Industries 2010).

The total electricity consumption of the Helsinki Metro-
politan Area in 2009 was 8,300 GWh, accounting for more
than 10 per cent of Finland’s total electricity consumption
of 81 TWh. This was 3 per cent higher than in the preced-
ing year and 51 per cent higher than in 1990 (see Figure
14). Electricity consumption by households and the serv-
ice and public sector has grown rapidly since 1990, but on
the other hand consumption by industry has fallen slightly.
Electric heating and consumption electric power accounted
for 4 per cent and 96 per cent of overall consumption in the
Helsinki Metropolitan Area respectively. Emissions due to
electric heating have been growing steadily since 1990, but
their impact on the growth in total emissions has been con-
siderably smaller than the impact of emissions due to con-
sumption electric power (see Figure 6). Use of consump-
tion electric power has risen on account of such factors as
domestic appliances, information technology, lighting and
cooling systems, and an increase in the operating time of
buildings (e.g. extended opening hours in shops).
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Figure 14. Total electricity consumption by sector in the Helsinki
Metropolitan Area and per capita consumption in 1990 and 2000—
2009. The corresponding graphs for individual cities are shown in
Appendix 5.
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Table 7. Greenhouse gas emissions of transport in the Helsinki Metropolitan Area in 2009 and change compared to 2008 and 1990.

Some of the source data are from 2008.

Emissions 2009
1,000 tCOe

Cars 747
Other road traffic 466
Rail 28
Ships and boats

Aviation 164

Sector share of
emissions, %

Change 2008-2009, %

Change 1990-2009, %

53 2 1
33 -12 17
2 44
12 146
15

-10 53

The aim of the Helsinki Metropolitan Area climate strategy is
to achieve a fall in per capita electricity consumption before
the year 2030. The per capita electricity consumption of the
Helsinki Metropolitan Area in 2009 was 8 MWh, which is 20
per cent higher than in 1990 (see Figure 14). Consumption
has increased steadily.

5.3 TRANSPORT

Emissions from transport are included in this inventory for
the following sectors: motor vehicle transport, rail transport
(commuter trains, trams and metro transportation), and
emissions from ships and boats at harbours and in neigh-
bouring waters. The greenhouse gas emissions of transport
in the Helsinki Metropolitan Area amounted to some 1,400
tCO,e in 2009, which was about a quarter of the Area’s
total emissions. This signified a fall in emissions of about
4 per cent compared to the preceding year (see Table 7).
Emissions from passenger motor vehicles rose slightly, but
this was offset by a substantial fall in emissions from heavy
goods vehicle transport due to the recession. On the other
hand, it is particularly heavy goods vehicle emissions that
have grown since 1990. The figures on emissions from the
electricity consumption of shipping and rail transport date
from 2008. Appendix 6 provides transport emissions data
for the cities of the Helsinki Metropolitan Area in 1990 and
2000-2009.

Aviation 10 %

Cars
47 %

Ships and boats
11 %

Rail 2 %

Other road
traffic 30 %

Figure 15. Breakdown of Helsinki Metropolitan Area transport
emissions in 2009, including LTO cycle emissions from air traffic.

The emissions inventory for the Helsinki Metropolitan Area
excludes emissions from air traffic owing to difficulties in al-
locating these emissions. Emissions reckoned on the basis
of fuel consumption in the LTO cycle (Landing and Take Off
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Figure 16. Per capita greenhouse gas emissions of transport in the
Helsinki Metropolitan Area in 1990 and 2000-2009, and objecti-
ve of the Helsinki Metropolitan Area climate strategy. The data for
2009 are preliminary.
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Figure 17. Growth in road transport mileages in the Helsinki Metro-
politan Area in 1990 and 2000-2009 (Mékela 2010a).
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Cycle) for Helsinki-Vantaa and Malmi airports would add a
further 3 per cent to the overall emissions of the Helsinki
Metropolitan Area. Reckoned in this way, the contribution
of aviation would be of roughly the same order as that of
shipping (see Figure 15). The volume and emissions of air
traffic have increased rapidly, with growth of about 50 per
cent over the last 20 years (see Table 7).

Aside from the recession years of the early 1990s and the
economic downturn in 2008 and 2009, the greenhouse gas
emissions of transport have risen since 1990 at roughly
the same rate as the population. This means that no clear
changes are as yet discernible in per capita emission
trends. The objective imposed for the transport sector in the
Helsinki Metropolitan Area climate strategy requires a cut
of at least 20 per cent in per capita emissions from trans-
port by the year 2030. Excluding air traffic, the per capita
emissions of the Helsinki Metropolitan Area from transport
in 2009 amounted to 1.4 tCO_e, which was 5 per cent lower
than in the preceding year and 9 per cent lower than in
1990 (see Figure 16).

Although road transport mileages in the Helsinki Metropoli-
tan Area have increased by 37 per cent since 1990 (see
Figure 17), motor vehicle fuel consumption per kilometre
has fallen. For example, the reform of motor vehicle tax in
2008 had a substantial impact on specific emissions, with
the average carbon dioxide emissions of newly registered
passenger motor vehicles falling from 177 g/km in 2007 to
157 g/km in 2009 (TraFi 2010). The popularity of diesel-
fired passenger motor vehicles is clearly increasing. The
use of biofuel for motor vehicles has also reduced emis-
sions in recent years, as this is counted in calculations as
an emission-free fuel. Biofuel accounted for 2 per cent of
road transport fuel used in 2008 and 4 per cent in 2009
(Mé&kela 2010b).

Passenger motor vehicles accounted for 84 per cent of total
road traffic mileage in 2009, with a further 9 per cent driven
by vans, 2 per cent by buses and 5 per cent by heavy goods
vehicles. Per capita passenger motor vehicle mileages in-
creased by 7 per cent in the 2000s, meaning that checking
the growth of car dependency continues to be the princi-
pal challenge of climate work in the Helsinki Metropolitan
Area.

Emissions from ships and boats accounted for 12 per cent
of all emissions from transport in the Helsinki Metropolitan
Area in 2009 (see Table 7). Three-quarters of these emis-
sions come from large vessels in port traffic, while the rest
is from yachts and fishing boats. The volume of shipping
has grown very rapidly over the last 20 years, and emis-
sions have increased by about 150 per cent.

The contribution of rail transport to emissions in the Helsinki
Metropolitan Area is very small. Virtually all of this traffic is

electrified. Although some diesel locomotives are used in
the shunting yards at Pasila and limala, their minimal emis-
sions are not yet included in the greenhouse gas emissions
inventory. The emissions of express trains are likewise ex-
cluded.

5.4 OTHER SECTORS

Greenhouse gas emissions from industry and machinery,
waste management and agriculture in the Helsinki Met-
ropolitan Area amount to only 200 ktCO,e, or about 4 per
cent of the Area’s total emissions (see Table 2 and Figure
6). The Helsinki Metropolitan Area has minimal industry or
agriculture, and the emissions arising from waste manage-
ment have been reduced dramatically in recent years.

The VAHTI database indicates that the use of fuel in in-
dustry fell substantially in the Helsinki Metropolitan Area
between 1990 and 2000, and that this process also con-
tinued to some extent thereafter. Industrial production has
relocated to other areas and industrial fuels have also been
replaced by electric power and district heating. Machinery
here refers to such devices as cranes, trucks, excavators,
motor saws and lawnmowers.

The industry and machinery category also covers other
uses of fuel not reported to the VAHTI database, with emis-
sions estimated on the basis of light fuel oil sales in the
region. The total greenhouse gas emissions of this sector
contributed 2 per cent of overall emissions in the Helsinki
Metropolitan Area in 2009 and 6 per cent in 1990.

The greenhouse gas emissions of waste management
have been falling steadily, and only accounted for just over
one per cent of the total for the Helsinki Metropolitan Area
in 2008. Landfill gas recovery is now so efficient that a
downward trend in emissions has been achieved in spite of
growing waste volumes. With no recovery at all in 1990, the
recovery rate in the year 2000 was 36 per cent, and it had
already reached 87 per cent by 2009 (HSY Waste 2010).
Until 2009 recovered landfill gas was used for district heat-
ing and some was also burned in flares to convert methane
into carbon dioxide, thereby reducing its global warming
impact. A new gas-fired cogeneration plant capable of us-
ing all gas recovered at the old and new landfill came on
stream at Ammassuo in 2010. Besides methane emissions
from landfills, the emissions from waste management also
include nitrous oxide released in wastewater treatment.
Waste management emissions in 2008 amounted to 78
ktCO,e of methane and 9 ktCO._e of nitrous oxide.

Emissions from agriculture in the Helsinki Metropolitan
Area are so minimal that changes in this figure have virtu-
ally no impact on the overall emissions figure. These emis-
sions are mainly due to the use of nitrogen fertilisers on
agricultural land.
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6. Emissions of the Helsinki
Metropolitan Area compared to other
European urban regions

The first emissions comparison by uniform criteria between
urban regions in Europe was completed in May 2009. This
work was part of the EUCO2 80/50 project launched by the
METREX network of European metropolitan areas. The first
stage of this project gave rise to a report (EUCO2 2009) on
the greenhouse gas emissions of 18 European urban re-
gions. HSY is a partner in this project, and is responsible
for calculating emissions in the Helsinki Metropolitan Area.
The project is continuing in 15 urban regions in 2010. At the
second stage key officials, decision-makers and experts in
urban regions are utilizing the emissions inventory to for-
mulate a range of scenarios illustrating the meaning of an
80 per cent reduction in emissions by the year 2050 in vari-
ous sectors.

The greenhouse gas emissions of various urban regions in
the EUCO2 project were calculated using the Greenhouse
gas Regional Inventory Protocol or GRIP model developed
by the University of Manchester. Comparable emission re-
sults were calculated for 2005. The precision of emission
calculations for all urban regions was also estimated. Be-
sides emission calculations, the GRIP model also includes
a scenario tool for measurably illustrating the impact of
various emission reduction measures. This model is offi-
cially recommended by the European Union Joint Research
Centre.
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Figure 18. Per capita greenhouse gas emissions in 18 European
urban areas and corresponding national figures (EUCO2 2009).
The national figures are based on annual emission data reports for
the United Nations Framework Convention on Climate Change.

The following urban regions and metropolitan areas were
involved in the project at the first stage: Athens, Bologna,
Brussels, Frankfurt, Glasgow, Hamburg, Helsinki (the Hel-
sinki Metropolitan Area), Ljubljana, Madrid, Naples, Oslo,
Paris, Porto, Rotterdam, Stockholm, Stuttgart, Turin and
Venice. The aggregate emissions of these urban regions
in 2005 amounted to 445 million tCO.e, corresponding to
10.6 per cent of total emissions in the European Union. The
population coverage of the project is of comparable order,
as a total of 53 million people live in the participating areas
out of a total European Union population of 500 million. Fig-
ure 18 shows the per capita greenhouse gas emissions of
the various areas with their national points of reference. Per
capita emissions in the urban regions averaged 9.6 tCO.e.
This figure is somewhat exaggerated by exceptionally high
per capita emissions in Rotterdam. Dividing the total emis-
sions of 445 MtCO_e by the combined population results in
an overall per capita average of 8.5 tCO_e.

Figure 18 shows that the per capita greenhouse gas emis-
sions of urban regions are generally lower than the corre-
sponding national emission figure. Urban regions have a
higher population density than other parts of the country,
and they often also have less heavy industry. Emissions
in Finland are among the highest in Europe due to such
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Figure 19. Per capita greenhouse gas emissions by sector in 18
European urban areas (EUCO2 2009).
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Table 8. Greenhouse gas emissions of the Helsinki Metropolitan
Area in 2005 reckoned by the GRIP method.

Total tCO,e per
1,000 tCOe capita

Residential 2,500 2,5
Services and public sector 2,160 2,2
Industry 560 0,6
Industrial processes 170 0,2
Transport 1,480 1,5
Waste management 40 0,04
Agriculture 30 0,03
Fugitive 3 0,003
Total 6,940 7,0

factors as energy-intensive industry. The participants in the
EUCO2 project are located in 13 countries, of which per
capita greenhouse gas emissions in Finland are the second
highest after Belgium.

Reckoned by the GRIP model, the per capita greenhouse
gas emissions of the Helsinki Metropolitan Area in 2005
were 7.0 tCO,e, which is slightly below the 9.6 tCO,e aver-
age for the EUCO2 partners. It should be noted when com-
paring these figures that there may be very considerable
structural differences between the various areas. Most met-
ropolitan areas have considerably more industry than the
Helsinki Metropolitan Area and agriculture, for example, is
a significant source of emissions in the Hamburg, Paris and
Venice regions (see Figure 19). The highest greenhouse
gas emissions compared to the population base are found
in Rotterdam, where there are several high-emission oil re-
fineries and a very busy seaport.

The per capita emissions of the Stockholm and Oslo ur-
ban regions were clearly below average, and only about
one half of emission levels in the Helsinki Metropolitan Area
(see Figure 19). One particular reason why emissions are
higher in the Helsinki Metropolitan Area than in the Stock-
holm and Oslo regions is that much more fossil fuel is used
for generating district heating and electric power in the Hel-
sinki Metropolitan Area. Stockholm has pursued an ambi-
tious climate policy for many years, and the city’s official
target is to completely eliminate greenhouse gas emissions
by the middle of the present century.

In contrast with the Hilma method used for calculations in
the Helsinki Metropolitan Area, GRIP also includes emis-
sions of F-gases (hydrofluorocarbons or HFCs, perfluoro-
carbons or PFCs and sulphur hexafluoride or SF6). These
arise from the use of halogenated hydrocarbons, for ex-
ample as refrigerants or in aerosols. Emissions of F-gases
are scaled in proportion to population size on the basis of

national emissions for the whole of Finland. Reckoned in
this way they add about 3 per cent to the emissions of the
Helsinki Metropolitan Area.

The GRIP model applies a sector division that differs from
the emissions calculation under the Helsinki Metropolitan
Area climate strategy. Emissions from heating and elec-
tric power consumption are divided between households,
services and the public sector, and industry (see Table 8).
Halogenated hydrocarbon emissions are included in the in-
dustrial processes class, and transmission losses of elec-
tric power and heating are illustrated separately.

The greenhouse gas emissions of the Helsinki Metropolitan
Area in 2005, calculated according to the Hilma method,
amounted to 6,200 ktCO,e. Aside from F-gases, the differ-
ence arises in the energy sector, for which emissions are
more than 10 per cent higher when calculated using the
GRIP model than when using the Hilma method. This is
because the five-year average national emission factor for
electricity consumption was lower in 2005 than the local
factor for the Helsinki Metropolitan Area used in the GRIP
model. District heating emissions were also smaller when
reckoned under the HILMA benefit sharing method than un-
der the energy method used for GRIP.

HSY Regional Information will arrange a Helsinki Metro-
politan Area scenario workshops in October 2010. This oc-
casion will allow public administrative representatives and
policymakers from the Helsinki Metropolitan Area working in
the functions that most significantly affect the Area’s green-
house gas emissions to work with research specialists in
identifying possible routes to achieving a low carbon future
for the Helsinki Metropolitan Area. This scenario work will
also serve as a platform for assessing the need to update
the current climate strategy for the Helsinki Metropolitan
Area. Similar high-level workshops will also be arranged
during 2010 in Stockholm, Oslo, Hamburg, Frankfurt, Stutt-
gart, Glasgow, Rotterdam, Brussels, Paris, Porto, Madrid,
Turin, Naples and Ljubljana.

The EUCO2 80/50 project will end with a concluding semi-
nar in March 2011. The project results and project tools will
then be shared for further use with one hundred METREX
partners in Europe and one hundred urban regions in North
America. Together these 200 metropolitan areas are re-
sponsible for about 25 per cent of the world’s greenhouse
gas emissions. The EUCO2 80/50 project is also working
with the European Union Covenant of Mayors to ensure that
the GRIP model is widely adopted in major European cities.
The aim is to make the model the principal policymaking
tool of climate policy in urban regions, and the European
Commission is also recommending its use in calculating
emissions under the Covenant of Mayors process.
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/. Conclusion

The economic situation affects greenhouse gas emissions
in Finland and in the Helsinki Metropolitan Area. The de-
mand for electric power in industry falls as economic activ-
ity declines, as first evidenced in the lower output of mar-
ginal power generating based on coal combustion. Heavy
goods vehicle traffic similarly declines and the popularity of
public transport may also increase, resulting in lower green-
house gas emissions from transport. This is not yet to say
that emissions can be predicted from changes in GDP, as
emissions are also substantially affected by such factors as
the availability of hydroelectric power, electricity generating
and the choice of district heating fuels.

Although the GDP of the Helsinki Metropolitan Area grew
rapidly until 2008, emissions already began falling in 2007,
chiefly because of lower emissions from district heating
(see Figure 20). Substantially lower district heating emis-
sions and a low national emission factor for electric power
continued to be factors underlying the fall in emissions in
2008. The recession that began at the end of 2008 was
early enough to have some impact on industrial demand for
electric power and emissions from transport in that year. On
the other hand, the recession clearly encouraged the con-
tinued slight fall in emissions in 2009, even though district
heating emissions were higher than in 2008.

Emissions can be expected to rise again as the economy
recovers unless vigorous mitigating measures are taken.
Electricity consumption in the Helsinki Metropolitan Area
has grown in spite of the recession. Passenger motor ve-
hicle mileages also began growing again in 2009 follow-
ing a brief respite, and economic growth is also increasing
consumption by the city residents in general, which adds to
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Figure 20. Relative changes in greenhouse gas emissions, popu-
lation and GDP of the Helsinki Metropolitan Area in 2000-2009
(GDP; Laakso 2010).

the greenhouse gases emitted outside of the Helsinki Met-
ropolitan Area.

Owing to the effects of the recession and reduced use of
coal, the emissions of the Helsinki Metropolitan Area fell
in 2008 and 2009 to the levels of the millennium year and
of 1990. Per capita greenhouse gas emissions in 2009
amounted to 5.7 tCO,e, compared to the target of 4.3tCO.e
set by the Helsinki Metropolitan Area Climate strategy to the
year 2030. Figure 21 shows the target of the strategy with
allowances for population growth. According to the popula-
tion projections of the cities, there will be 1,220,000 people
living in the Helsinki Metropolitan Area by the year 2030
(Helsinki Region Statistics 2010). Per capita emissions
of 4.3 tCO,e would then mean total emissions of 5,250
ktCO,e, i.e. an actual emissions reduction of about 11 per
cent compared to the 1990 level.

Since approving the climate strategy, the cities of the Hel-
sinki Metropolitan Area have entered into various new com-
mitments to reduce emissions. Helsinki, Espoo and Van-
taa have separately signed up to the Covenant of Mayors,
which obliges them to achieve emission cuts of at least 20
per cent of the 1990 level by the year 2020 (see Figure
21). The agreement for Vantaa imposes a 5 per cent an-
nual emissions reduction target over the period from 2010
to 2013.

Questions of climate change have been a topic of keen
scientific concern in recent years, and the latest evidence
makes it clear that a fall in emissions must already be
achieved within a few years. Several nations, states, metro-
politan areas and cities have announced ambitious targets
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Figure 21. Actual greenhouse gas emissions of the Helsinki Metro-
politan Area in 1990 and 2000-2009, and various emission reduc-
tion targets. The objective of the Helsinki Metropolitan Area climate
strategy allows for the population growth projection.
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and plans to cut greenhouse gas emissions. Many are even
seeking to eliminate carbon dioxide emissions altogether
by the middle of the century. Global greenhouse gas emis-
sions must fall by 50-85 per cent of the year 2000 level by
the year 2050 to ensure that global warming can be halted
at no more than two degrees above the pre-industrial level.
For industrialised countries and developed urban areas this
will mean achieving an emissions reduction of 80—95 per
cent by the year 2050.

A rise of even two degrees Celsius in average tempera-
tures will have a major impact on the global environment,
weather conditions, and social and economic conditions.
The corresponding temperature rise at the latitude of Fin-
land would be 3—4 degrees. An effective climate strategy for
urban regions will be highly significant in the struggle to limit
climate change to a tolerable level. This will require wide-
spread adoption of low-emission energy generating meth-

ods and major changes in housing, modes of transportation
and patterns of consumption. Urban areas and their inhabit-
ants must be actively involved in all of this.

The global average temperature has already risen by 0.8
degrees since pre-industrial times, and global warming can
no longer be completely halted, as many of the greenhouse
gases generated by human activities will remain in the at-
mosphere for centuries. This means that preparations must
be made for climate change and the capacity to adapt to
its impacts must be improved. The Helsinki Metropolitan
Area can expect a rise in sea level and increased flooding
of coastal areas, rivers and storm waters caused by heavy
rains. The region may become windier with sustained heat-
waves in summer, while winters will probably be less se-
vere. HSY is co-ordinating the work of formulating a joint
climate change adaptation strategy for the cities of the Hel-
sinki Metropolitan Area to be completed in 2011.
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Appendix 1. Greenhouse gas
emissions in 1990 and 2000-2009

a) Emissions by city (1,000 tCO.e)

Helsinki Metropolitan 1999 2000 2001 2002 2003 2004 2005 2006 2008 2009% 523098 oS .
District heating 2449 | 2041 | 2244 | 2329 | 2425 | 2308 | 2202 | 2499 | 2288 | 2101 | 2238 7 -9
Separate heating 303 | 305| 306| 307| 306| 297 | 285| 283| 278| 279| 279 0 -8
Electric heating 225| 313 | 326 341 | 356| 361| 375| 381| 390| 402 | 402 0 78
Consumption electric 887 | 1150 | 1104 | 1165 | 1381 | 1529 | 1517 | 1620 | 1639 | 1464 | 1338 -9 51
power
Transport 1235 | 1332 | 1358 | 1423 | 1445 | 1476 | 1472 | 1483 | 1557 | 1461 | 1407 -4 14
Industry and machinery | 346 | 226| 232| 206 | 334| 182| 201| 185| 169| 171| 125 27 64
Waste management 410 | 327 | 295| 246| 217| 203| 119| 155| 139| 87| 87 0 79
Agriculture 10 -17
Total 5868 5704 5874 6024 6473 6366 6181 6616 6470 5973 5884
Helsinki 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009* 200252883,%199%'128%8,%
District heating 1802 | 1321 | 1438 | 1493 | 1541 | 1475 | 1376 | 1648 | 1420 | 1224 | 1353 1 -25
Separate heating 126 | 122 121| 120| 119| 17| 111| 110| 109 | 110 110 0 -13
Electric heating 85| 109 | 112| 117 | 123 121| 122| 124| 125 131| 131 0 54
Consumption electric 551 | 670 | 647 | 686 | 791 890 | 892 | 945| 954 | 855| 786 -8 43
power
Transport 651| 700 | 708| 737| 750 | 762 | 747 | 742| 762| 726| 706 3 9
Industry and machinery | 185| 98| 104| 93| 210 83| 92| 63| 70| 71| 51 -28 72
Waste management 247 | 192 | 173 | 143 | 126 118 68 89 80 49 49 0 -80
Agriculture 2 2 2 2 2 2 2 2 2 2 2 0 27
Total 3648 3213 3306 3391 3662 3566 3409 3722 3521 3167 3188 1 -13
Espoo and Kauniainen 20082005, % 19903009, %
District heating 355| 446 | 463 | 485| 515| 505| 479 | 502 | 511| 506 | 489 -3 38
Separate heating 94| 97| 99| 102| 101| 100| 99| 99| 98| 98| 98 0 4
Electric heating 75| 110 116| 121| 126 130| 136| 141| 144 | 147| 147 0 97
Consumption electric 176 | 245| 243 | 267 | 309| 356 340 | 366 | 372| 327 298 9 70
power
Transport 284 | 303| 311| 325| 329| 339 340| 342| 380| 348 341 2 20
Industry and machinery 55] 47 48 38 54 41 88 45 36 30 26 -13 -52
Waste management 89 73 67 56 50 47 29 36 89 21 21 0 =77
Agriculture S & 3 2 & 8 8 & & & 3 0 -2
1131 1324 1349 1397 1485 1522 1459 1534 1575 1481 1424
Vantaa 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009* 3088, Ch20GS
District heating 202 | 274 | 343 | 350| 369| 329 347| 349| 358| 371| 395 7 35
Separate heating 82 86 86 85 85 80 75 74 72 70 70 0 -15
Electric heating 65| 93| 97| 102| 107| 110| 16| 17| 121 | 124| 124 0 89
Consumption electric 161 | 235| 213| 212 281| 283| 285| 309| 313 | 281| 254 -10 58
power
Transport 301 | 330| 340| 360| 366| 376| 385| 399 | 415| 387 | 360 -7 20
Industry and machinery 106 82 80 75 71 57 77 78 63 69 48 -31 -55
Waste management 75| 62| 56| 47| 41| 39| 23| 30| 27| 17| 17 0 77
Agriculture 6 5 5 5 5 6 5 5 5 5 5 0 -19
Total 1089 1167 1220 1236 1326 1279 1313 1360 1374 1324 1272 -4 17

* Emissions from trains and ships, electrical and separate heating, industrial fuel consumption, waste management and agriculture in
2008.
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b) Per capita emissions (tCO,e)

Helsinki Metropolitan 2002 2003 2004 2005 2006 2007 2008 2009* ,G'209% , o ChoRGE
District heating 30| 21| 23| 24| 25| 24| 22| 25| 23| 21| 22 5 27
Separate heating 04| 03| 03| 03| 03| 03| 03| 03| 03| 03| 03 -1 26
Electric heating 03| 03| 03| 04| 04| 04| 04| 04| 04| 04| o04 -1 43
Consumption electric 1,1 1,2 1,1 1,2 1,4 1,6 1,5 16| 1,6 1,4 1,3 -10 21

power

Transport 15| 14| 14| 15| 15| 15| 15| 15| 15| 14| 14 5 -9
Industry and machinery 0,4 0,2 0,2 0,2 0,3 0,2 0,2 0,2| 0,2 0,2 0,1 -28 -71

Waste management 0,5 0,3 0,3 0,3 0,2 0,2 0,1 0,2| 0,1 0,1 0,1 -1 -83
Agriculture 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00 -1 -33
Helsinki 2002 2003 2004 2005 2006 2007 2008 2009* ,"309% , o TNANGS
District heating 37| 24| 26| 27| 28| 26| 25| 29| 25| 21| 23 9 -37
Separate heating 03| 02| 02| 02| 02| 02| 02| 02| 02| 02| o2 -2 -26
Electric heating 02| 02| 02| 02| 02| 02| 02| 02| 02| 02| o2 2 30
Consumption electric 1.1 1,2 1,2 1,2 1,4 1,6 1,6 1,7 1,7 1,5 1,3 -10 20
power

Transport 13| 13| 13| 13| 13| 14| 13| 13| 13| 13| 1.2 -4 -8
Industry and machinery | 04| 02| 02| 02| 04| 01| 02| o1| 01| 01| o1 -29 77
Waste management 0,5 0,3 0,3 0,3 0,2 0,2 0,1 0,2| 0,1 0,1 0,1 -2 -83
Agriculture 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00 -2 -38
Espoo and Kauniainen 1990 2002 2003 2004 2005 2006 2007 2008 2009 03088 , (o T"300C
District heating 20| 20| 21| 21| 22| 21| 20| 21| 21| 20| 19 4 2
Separate heating 05| 04| 04| 04| 04| 04| 04| 04| 04| 04| o4 -1 26
Electric heating 04| 05| 05| 05| 05| 06| 06| 06| 06| 06| 06 -1 40
Consumption electric 1,0 1,1 1,1 1,2 1,3 1,5 1,4 1,5 1,5 1,3 1,2 -10 21

power

Transport 16| 14| 14| 14| 14| 14| 14| 14| 15| 14| 13 -3 14
Industry and machinery | 03| 02| 02| 02| 02| 02| 01| 02| 01| 01| o1 14 -66
Waste management 0,5 0,3 0,3 0,2 0,2 0,2 0,1 0,1 0,1 0,1 0,1 -1 -83
Agriculture 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00 -1 -30

Vantaa 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009* ,,CN209e . Change
District heating 19| 15| 19| 19| 20| 18| 19| 18| 19| 19| 20 5 6
Separate heating 0,5 0,5 0,5 0,5 0,5 0,4 0,4 04| 04 0,4 0,4 -1 -33
Electric heating 04| 05| 05| 06| 06| 06| 06| 06| 06| 06| 06 -1 48
Consumption electric 1,0 1,3 1,2 1,2 1,5 1,5 1,5 16| 1,6 1,4 1,3 -1 23
power

Transport 1,9 18| 19| 20| 20| 20| 21| 21| 22| 20| 18 -8 -6
Industry and machinery | 07| 05| 04| 04| 04| 03| 04| 04| 03| 04| 02 -32 -65
Waste management 0,5 0,3 0,3 0,3 0,2 0,2 0,1 0,2| 0,1 0,1 0,1 -1 -82
Agriculture 00| 00f 00| 00| 00| 00| 00| 00f 00[ 00| 00 -1 -37
Total 70 65 68 68 72 69 70 72 71 68 64 -5 -8

* Emissions from trains and ships, electrical and separate heating, industrial fuel consumption, waste management and agriculture in
2008.
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Appendix 2. Heating requirement
figures

The heating requirement is derived by reckoning the sum of the differences between daily indoor and outdoor temperatures
for each month. The most common heating requirement figure used is S17, which is calculated from the difference between
an assumed indoor temperature of +17 °C and the daily average outdoor temperature.

The average heating requirement figure for the period 1971-2000 serves as a reference value indicating the heating re-
quirement of a normal year.

The heating requirement calculation excludes any days with an average temperature exceeding +10 °C in spring and

+12 °C in autumn. This is on the assumption that these outdoor temperatures are the thresholds for shutting down the
heating systems of buildings. (Finnish Meteorological Institute 2010)

Average degree-day figure
1971-2000

Degree-day figures in

Kaisaniemi, Helsinki in

1990 and 2000 Helsinki 3,986
1990 3,511 Turku 4,115
2000 3.271 Tampere 4,502
2001 3,872 Vaasa 4,513
2002 3,941 Kuopio 4,942
2003 a0 Jyvaskylé 4,945
2004 3,756 Oulu 5,169
2005 3,619

2006 3,675

2007 3,509

2008 3,244

2009 3,737
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Appendix 3. Emissions from district
heating and fuels used

a) Emissions from district heating by city
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b) District heating fuels by city
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Appendix 4. National emission factor
for electricity consumption

350 .. ”r
— 5-year sliding average Emission factor 5-year sliding average
= 300 1990 181
5 2000 161 191
o, 250
8 2001 213 180
= 200 2002 230 182
8 2003 295 210
c 150
2 2004 271 234
2
g 100 2005 138 229
50 2006 257 238
2007 226 237
0 2008 144 207
90 00 01 02 03 04 05 06 07 08 09
2009 164 186

unit: t CO,e/GWh
Sources: Statistics Finland 2009b, Finnish Energy Industries 2010, Petajé 2007



HELSINKI METROPOLITAN AREA CLIMATE REPORT - EMISSION TRENDS IN 2009 APPENDICES 37

Appendix 5. Electricity consumption
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Appendix 6. Greenhouse
emissions from transport

Unit used in tables: 1,000 tCO,e

Helsinki

Metropolitan Area

Cars

Other road traffic
Rail

Ships and boats

Helsinki

Cars

Other road traffic
Rail

Ships and boats

Espoo and
Kauniainen

Cars

Other road traffic
Rail

Ships and boats

Vantaa

Cars

Other road traffic
Rail

Ships and boats

Helsinki

Metropolitan Area

Aviation
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Change Change
2008-2009, % 1990-2009, %

2 1
-12 17
-10 44

146
-4 15

Change Change
2008-2009, % 1990-2009, %

2 -13
-10 8
-10 40

0

-3
Change Change
2008-2009, % 1990-2009, %
4 19
-11
-10
)
-2

Change Change
2008-2009, % 1990-2009, %
-0 12
-16 88
-10 54
1 93
-7 20

Change Change
2008-2009, % 1990-2009, %

-10 53
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