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Foreword
Chris�an Maaß
State Secretary in the Ministry for Urban Development and 
Environment of the Free and Hansea�c City of Hamburg

WITH project EUCO2 80/50, 18 European metropolitan regions 
have taken charge as regards climate protection. Their shared 

aim is to reduce their greenhouse gases emissions by 80 percent by the 
year 2050. 

As fundamental first step, the regions have compiled inventories of their 
CO2 emissions, using the GRIP - Greenhouse gas Regional Inventory 
Protocol data model. It complies with the guidelines of the United 
Nations Framework Convention on Climate Change UNFCCC and 
ensures a europewide and worldwide comparability of the inventories. 

The results are presented in this brochure in overview and detail. By 
means of the inventories, we can now determine our positions in the 
individual regions; identify, based on the respective economical and 
geographical situation, priority fields of action; and realise in which 
areas we can learn from the successes of other regions. 

The Hamburg Metropolitan Region is coordinating partner of EUCO2 
80/50. Already in november 2007, we hosted the METREX Conference 
on Climate Change. The City of Hamburg will be European Green 
Capital in 2011. This title is, amongst other things, an acknowledg-
ment of our efforts in the fight against climate change, but we are aware 
in Hamburg that successes can only be achieved in cooperation with 
the whole region. 

Many of our problems in the Hamburg Metropolitan Region are com-
parable to those in other regions. We too are looking for the best solu-
tions and have by no means found all answers yet. The European coop-
eration can open up new vistas for us and inspire us in our efforts. 

WE thank all regions which are our partners in this project for the 
trust they confided in us. Our thanks also go to the University of 

Manchester for the devoted scientific monitoring of the CO2 inventory 
process and to the many colleagues in the participating regions who 
have contributed with their work to the project’s success. On the basis 
of this cooperation, we can confidently approach the great challenges 
we have set ourselves. 

Christian Maaß

State Secretary in the Ministry for Urban Development and Environment 
of the Free and Hanseatic City of Hamburg
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������ and its focus on 
climate change

METREX was founded in 1996, 
at the Glasgow Metropolitan 

Regions Conference, to foster the 
exchange of knowledge and under-
standing between practitioners (poli-
ticians, offi  cials and their advisers) 
on key strategic issues of metropoli-
tan signifi cance and common inter-
est.  Th e Network has now grown to 
50 of Europe’s 100+ major urban, or 
metropolitan, areas.  It is highly rep-
resentative all European urban con-
ditions, circumstances and nationali-
ties.  Th e METREX web site at www.
eurometrex.org gives information on 
the activities of the Network and its 
current agenda and programme.

At a METREX Meeting in Granada 
in 2005 the Network fi rst consid-
ered the key issue of climate change. 
Th e Network took advice from the 
Tyndall Centre (UK) on the metro-
politan dimension to climate change 
and the scale and signifi cance of 
urban greenhouse gas (GHG) emis-
sions. Th e Tyndall Centre brought 
to the attention of the Network the 
capacity of the GRIP (Greenhouse 
Gas Regional Inventory Protocol) 
model and process, devised and 
developed by Dr. Sebastian Carney 
now of Manchester University, to 
enable metropolitan areas to assess 
their GHG emissions and explore 
mitigation scenarios.

Roger Read, Secretary General
������
Lower Ground Floor, 125 West Regents Street
Glasgow
GP2334

T��: +44 (0)129 231 7074

Metropolitan dimen-
sion of climate change

Th e population of the EU is some 
490 million of which perhaps 60% 
live in its 100+ major urban, or met-
ropolitan, areas. EU per capita GHG 
emissions are some 11 tonnes CO2 
equivalent. On this basis EU metro-
politan areas could be responsible for 
some 3234m tonnes of GHG emis-
sions annually or 14% of the global 
total of 23000m tonnes.

Th e EU has set a target for an 80% 
reduction in GHG, over 1990 levels, by 
2050. METREX has responded by taking 
steps to become informed about the 
most eff ective way in which Europe’s 
100+ metropolitan areas can reduce 
their emissions to meet this target.

Th e Stern Report has shown that the 
level of GHG in the atmosphere has 
to be stabilised at below 500ppm, 
from its present (2005) level of 
430ppm, if the world is to have the 
prospect of holding average tempera-
ture rise to below 3ºC. Th is means 
that eff ective mitigation action has 
to be identifi ed, initiated, committed 
and given momentum in the next 10 
years. Th e forthcoming Copenhagen 
summit, in December 2009, will be 
the forum through which co-ordi-
nated international mitigation action 
can be orchestrated.

Th e EUCO2 80/50 project, described 
below, aims to provide an eff ective 
response to mitigation at the level of 
Europe’s metropolitan areas.

Metropolitan areas, 
energy security and 
competitiveness

It is clear that Europe will have to 
move quickly to a low carbon econ-

omy if it is to remain competitive. 
Carbon based economies will face 
more expensive and diminishing 
fuel supplies. Such supplies may also 
become less secure. In these circum-
stances it makes good sense for met-
ropolitan areas to consider their own 
energy supplies and the extent to 
which these can become low carbon 
and more secure in the future.

Th e EUCO2 80/50 project also aims 
to identify ways in which, in taking 
eff ective mitigation action, Europe’s 
metropolitan areas can also secure 
their low carbon energy futures. 

Inter������plus

An existing EU Interreg IIIC project 
on eff ective metropolitan spatial 
planning practice, InterMETREX, was 
extended in 2007, as InterMETREXplus, 
to include consideration of climate 
change. InterMETREXplus involved four 
of the project partners in piloting the 
application of the GRIP model at the 
metropolitan level, to produce GHG 
inventories, and in the case of the project 
Lead Partner to explore mitigation 
scenarios. Th e InterMETREXplus pilot 
project brochure can be downloaded 
from the METREX web site.

THE InterMETREXplus project 
received a 2008 Award from 

the Scottish Government and the 
Royal Town Planning Institute. Th e 
Judges remarks give support to the 
wider application of the GRIP model 
and process now being progressed 
through the EUCO2 80/50 project.

“Th e project identifi es the key role the 
spatial planning system has in reduc-
ing greenhouse gas emissions. We rec-
ognise the importance of this innova-
tive piece of work in providing a solid 
foundation for starting to develop and 
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share spatial planning responses with 
partner organisations in Scotland and 
the wider European context to address 
climate change in advance of any stat-
utory requirements emanating from 
the Climate Change Scotland Bill. 
The Judges wish GCVSPJC (the Lead 
Partner) and Partners every success in 
the future development of the project”.

EUCO2 80/50

“The design of policies and the chal-
lenge of implementation is where 
economists, other social scientists and 
policy analysts should now be focus-
ing their efforts.” (Blueprint for a safer 
planet. How to Manage Climate Change 
and Create a New Era of Progress and 
Prosperity. Nicolas Stern. 2009).

The EUCO2 80/50 project is a 
METREX initiative to enable Europe’s 
metropolitan areas to assess their 
GHG emissions, through inventories 
of the main energy sources and their 
use, and to explore effective mitiga-
tion measures, through scenarios of 
collective “stakeholder” action.

Eighteen partner metropolitan areas, 
from twelve EU countries, will take 
forward the application of the GRIP 
model and process, piloted through 
InterMETREXplus. The first stage 

of this work is summarised in this 
Report. In the autumn of 2009 it is 
intended to move to the mitigation 
scenario and preferred strategy 
stages. An Application has been 
made for support from the Interreg 
IVC programme by the Lead Partner, 
the Metropolregion Hamburg.

The EUCO2 80/50 project aims, as 
its outcome, to produce a Benchmark 
of Effective Metropolitan Mitigation 
Practice. This may take the form of a 
manual and a DVD addressed to the 
100+ metropolitan areas of Europe 
and the 100+ plus metropolitan 
areas of the USA, which, as it hap-
pens, also represent about 60% of 
the American population. The 200 
major metropolitan areas of Europe 
and America are together responsible 
for about 30% of global GHG emis-
sions. Effective mitigation practice 
in these major global urban areas 
can be progressed through outcomes 
of the EUCO2 80/50 project. 

This is the ambitious aim of the project 
in the period from 2009 to 2012.

Metropolitan GHG 
mitigation

The intention, at the end of the 
project, is to provide an effective 

political and technical response to 
the question that all European met-
ropolitan Presidents, Mayors and 
Leaders will ask. 

“So what should we do?”

The EUCO2 80/50 project assumes 
that by 2050 effective mitigation 
action will have been taken at the 
international, European, national 
and metropolitan levels. Some of the 
measures that are conceivable are set 
out in the box below. They and other 
measures appropriate to the varying 
climatic and urban circumstances 
across Europe’s metropolitan areas 
will be explored and assessed as the 
EUCO2 80/50 project develops.

European level

1 EU renewable energy grid

2 Low carbon energy supplies (all 
EU and adjoining renewables)

3 CCS for coal and gas

4 Electric cars (and related 
charging infrastructure)

5 Hydrogen and fuel cell trucks and 
buses (and related infrastructure)

6 High speed train network for 
short (450km) journeys

7 Few short haul flights (across seas) 
with hybrid and bio-fuel power

8 Long and medium haul flights 
with hybrid and bio-fuel power

9 Maritime hydrogen and 
fule cell power

10 Energy efficient appliances 
(EU standards)

11 Energy efficiency building 
management systems 
(EU standards)

National level

12 Road pricing (for GHG and 
air pollution, congestion, 
public transport capacity and 
environmental capacity)

13 Building regulations for high 
insulation (also EU standards)

Metropolitan level

14 Local renewable energy supplies

15 CHP locally and domestically

16 Electric car charging infrastructure

17 Hydrogen and fuel cell truck 
and bus infrastructure

18 Electric/fuel cell public transport

19 Integrated transportation (walking, 
park and ride, bus, tram. light rail,  
metro, interchanges) for local, 
regional, national, European travel

20 Integrated spatial planning and 
transportation (reducing the need 
to  travel).  Mixed use, higher  
density and transport related

21 New building and retro fitted 
building insulation programmes

22 CCS for cement, iron and 
steel industries etc.

23 Waste management and recycling

24 Local food economies and low 
carbon agricultural practice

25 Afforestation, water management 
and micro-climate management

Measures for mi�ga�on

Roger Read, Secretary General
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The ���� Inventory 
Methodology

About the ���� approach

GREENHOUSE GASES, 
and their measurement using 

inventory techniques, involves a 
broad spectrum of organisations. Th is 
has led to a variety of methodologies 
being developed to calculate 
them. As a consequence making 
comparisons between the results of 
these inventories is convoluted. Some 
methods exclude certain emissions 
sources, others allocate  emissions 
in diff ering ways. Some inventory 
methodologies use detailed data sets, 
whereas others use an entirely top 
down approach – where national 
data is disaggregated to the regional 
scale using scaling factors such as 
employee numbers or population. 
Th ese diff erences are magnifi ed 
by the diff erent data sets available 
in diff erent European regions as 

well as diff erences in the depth of 
understanding regarding emissions 
and their sources. Th e GRIP for 
Europe inventory approach had to 
recognise and embrace these issues, 
so that transparent methodology 
could be developed which would 
ensure that the resulting fi gures were 
trustworthy. Such an approach was 
also required to enable any resulting 
inventory to be comparable with both 
the respective national inventory 
and with those of other regions and 
years; these, along with visual clarity 
of the results, were all important 
considerations for the regions.

GRIP in Europe

To satisfy these requirements, the GRIP 
for Europe methodology adopted 
the same format as the original GRIP 

inventory methodology applied 
in the UK. Th is format comprises 
three diff erent levels of methodology 
to calculate each emissions source. 
Th is is similar in format to the 
tiered approach provided by the 
IPCC for countries to form national 
inventories. Indeed, the methods 
chosen for use in GRIP for Europe are 
congruent with these international 
standards. Th is new methodology 
maintains the following fi ve criteria 
of its predecessor:

1) It is timely in its approach
2) Adaptable to diff ering data sets
3) Transparent in nature
4) Easily replicable, and
5) It has a clear reporting structure.

Th e methodology provides a 
framework upon which a web based 
tool sits, that ensures no double 

The ���� tools 
and informa� on 
are accessible 
over the 
internet.
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counting of emissions takes place, and 
that there is a concrete fl exibility to 
enable comparisons between regions 
to be conducted without ambiguity. 
Each level of methodology relies on a 
diff erent level of data availability.

Th e GRIP for Europe level 1 
approaches are the most accurate, 

with level 3 approaches having the 
highest level of uncertainty associated 
with them. Level 1 data is derived 
from detailed and accurate data sets 
that are disaggregated. Level 2 data 
is estimated or inferred from other 
aggregated data sets which might 
themsleves be reasonably accurate. 
Level 3 data is estimated from large-

scale demographic data sets, such as 
population or GDP data..

 Th e key benefi t of GRIP is that every 
emissions source identifi ed in it has 
three methodological levels associated 
with estimating its signifi cance. 
Th is means that whilst data may be 
limited for a given emissions source 

The inventory 
tool itself is 
a series of 
forms to be 
completed with 
readily available 
sta� s� cs.

Results are 
coloured-coded 
to help monitor 
progress and 
data quality
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in a region – information for dairy 
cattle, for example, might require a 
level 3 approach for a particular year 
– a region may also have detailed data 
for another source such as industrial 
fuel consumption, thereby enabling 
a more accurate level 1 approach to 
be employed. Th e GRIP for Europe 
tool presents these results in a colour 
coded format, to a high level of 
specifi city.

Th is takes the following format: 
emissions estimated using a level 1 
approach are presented in green, level 
2 approaches in orange and fi nally 
level 3 approaches are presented in 

red. Th is means that a reader can 
immediately draw comparisons 
between the accuracy of an emissions 
source and make quick sensible 
comparisons of that source between 
not just regions and years, but also the 
respective country’s national emissions 
inventory. Th e same colour coding 
applies to the inventory tool, where 
red boxes symbolise the data required 
for level 3 approaches, orange for level 
2 and green for level 1.

In this document, each data set is 
presented using a pie chart to show 
the levels of emissions for a particular 
sector, along with an associated bar 

chart which shows the GRIP level 
achieved for diff erent parts of that 
sector (see diagram).

EUCO2: the first step

Th e basic structure

Th e GRIP approach was implemented 
in phases. Members of METREX were 
invited to join the EUCO2 network, 
which had been set up specifi cally to 
implement the GRIP approach in a 
number of regions across Europe. In 
total, there are eighteen partners in 
the EUCO2 network.

Th e fi rst stage was to hold a partner 
meeting in Amsterdam in May 2008, 
at which potential partners could 
discuss their motives, aspirations and 
aims and ojectives for the network, 
and commit themselves to the 
project. Th e fi nal list of partners was 
confi rmed in December 2008.

Th e second stage, in January 2009, 
was to hold an inception meeting 
in Hamburg, the diff erent partners 
recieved hands-on training in how 
to use the inventory tool, and were 
able to use it to make preliminary 
explorations of the data sets available.

In this example, which shows totals for the four sectors of a 
region, we can see a pie chart showing the diff erent percentages 
of greenhouse gas emissions (which are expressed as Carbon 
Dioxide equivalent, or CO2e) that can be attributed to diff er-
ent sectors. Here we can see that most of the greenhouse gas 
emssions for this region come from energy.

Th e bar chart shows the data ‘level,’ where level 1 (green) is 
data about which we are most certain, and level 3 data (red) 
is data about which we are least certain. Level 2  (orange) lies 
between the two. Th e bar chart is presented as a percentage, 
so we can see that for energy, we are very certain about the 
quality of roughly 5% of the data, we are reasonably certain 
about the quality of 35% of the data, and we are uncertain 
about the quality of 50% of the data.

Allocating levels to the data in this way enables policy makers 
to quickly see the strengths and weaknesses of their data sets 
(see text for derivation of the diff erent GRIP levels).

�������
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���� ‘levels’ & the use of 
charts in this document
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OVER a period of twelve weeks 
in early 2009, five workshops 

were held in Paris, Turin, Frankfurt, 
Athens and Stockholm. At each of 
these workshops, three or four groups 
of partners plus the project leaders 
were able to discuss the progress they 
had made on the inventory, and to put 
detailed questions to the lead partners 
about specific points and issues that 
they had come across in the course of 
their data collection activities.

The entire inventory is completed 
on-line, so that the project leader can 
access the raw data for collatation and 
analysis (the results of which are set 
out in this document). The partners 
also have access to an off-line version, 
so that the inventory can be completed 
when no reliable network connection 
is available, and then uploaded to the 
central servers at a later date.

GRIP as a learning experience

One of the key aims of the EUCO2 
project is to empower city-regions 
not only by providing access to the 
final analysis of the emissions data, 
but also by encouraging dialogue 
between the EUCO2 partners about 
how to use the inventory tool and to 
understand the data itself.

This is a crucial element of the 
project, because the key to properly 
understanding greenhouse gas 
emissions in general is to acquire an 
in-depth knoweldge of the sources 
and nature of those emissions. So in 
the EUCO2 project, the partners have 
‘hands-on’ experience of the data, and 
this enables them to see exactly which 
sectors in their region are emitting 
which greenhouse gases, and how 
much. This information provides a 
valuable overview of potential areas 
of intervention, and so enables the 
partner regions to develop policies that 
are better targetted, more efficient and 
more realistic than would be possible 
without this detailed knowledge.

The expert knowledge that is 
developed in the region as a 
consequence of this process does of 
course risk being undermined unless 
the tools necessary for its application 
continue to be available. The GRIP 
inventory tool will therefore continue 
to be freely available for use by the 
partners in perpetuity.

What this means in practice is that 
having once learned how to use it, 
and gained this valuable expertise (in 
the course of this project), partners 
are in a position to continue using 
it over the years. They can therefore 
update and develop their emissions 
inventories, and in so doing, 
strengthen the long-term foundations 
of their regional policies pertaining 
to greenhouse gas emissions.

THE EUCO2 project does not, 
however, stop at inventory 

compilation, which is the first 
stage of three. The second stage 
is a scenario tool which will assist 
policy makers in developing their 
long-term visions for their regions, 
and in enhancing their greenhouse 
gas mitigation strategies. The data 
gathered for the inventory will be 
suitable for feeding into this scenario 
tool, which is discussed in the final 
chapter of this document. The third 
stage, is the planning process itself; 
putting strategy into practice.

Dr Sebas�an Carney
University of Manchester
sebas�an.carney@grip.org.uk
+44(0)161 306 6439

The ���� main page can be reached 
at
h�p://www.grip.org.uk/Home.html

The inventory tool can be reached 
at
h�p://www.carboncaptured.org.uk
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Th e Greenhouse Gas Regional Inventory 
Protocol (GRIP) has three methods to esti-
mate emissions from each emitting sector. 
Th e method that is applied is dependent on 
the level of data available in each region.  

Th e key calculation that runs throughout 
this methodology is:

EmissionsRGX = RX,A * EFGXy

Where: R is the Region
 X is the activity under examina-

tion (measured or estimated)
 EF is the emissions factor
 G is the greenhouse gas
 Y is the Regions nation. 

Th e emissions of GhG (G) (CO2, CH4, N2O) emanat-
ing from activity (X)in region (R) is equal to the level of 
activity (X) occurring in Region (R) multiplied by the 
Emissions Factor (EF) for GhG (G) for the activity (X) 
in Country (Y)

In GRIP we try to fi nd out as much data 
about the activity within the region, whether 
this is energy consumption by sub-sector, 
farm yard animal numbers or fertiliser appli-
cation to crops and so on.

When a measured amount of activity is 
known within a region a GRIP level 1 method 
is applied. When a measured amount of the 
activity is not available there needs to be a 
way of estimating it.

Th is is the main alternative when measured 
data is not available (the remaining one is to 
do nothing).

Th erefore there needs to be a way of estimat-
ing the activity (X). Th is is the orange (level 
2) and red data (level 3) inputted and out-
putted by the GRIP tool.

ActivityXR = ((RI * RH) / (NI * NH)) * NX

Where: R is the Region
 N is National
 X is the activity under examina-

tion
 I is the indicator eg
  GDP per household
  Expenditure on fuels
 Waste incinerated / landfi lled / 

recycled in tonnes
 H is Households

Th e ESTIMATED level of activity of emissions 
source (X) in Region (R) is equal to a Regional 
Value (I) multiplied by the Emissions Factor (EF) 
for GhG (G) for the activity (X) multiplied by the 
National activity (NX)

ActivityXR = (RI / NI) * NX

Where: R is the Region
 N is National
 X is the activity under examina-

tion
 I is the indicator eg
  GVA (Gross Value Added)
  Population

Th e ESTIMATED level of activity of emissions 
source (X) in Region (R) is equal to a Regional 
Value (I) divided by the national indicator (NI) 
multiplied by the national activity

Technical Annex on the ���� Approach
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Regional Overview

THE Regions considered in this 
brochure are collectively respon-

sible for 11.5% of the European 
Community’s Emissions. Th ey are 
therefore a key part of delivering 
Europe’s emissions reductions targets. 
Th ey are taking the lead by operating 
at this level to explore how they can 
help deliver the changes necessary to 
help mitigate climate change.

Th is report presents the results of 
the fi rst stage of the EUCO2 project, 
inventory formation. In this section 
we present an overview of the green-
house gas emissions from each part-
ner region. Subsequently the results 
of the inventories are presented on 
a region-by-region basis in greater 
detail. Th e emissions inventories, in 
accordance with the GRIP  learn-
ing focused approach, have all been 
compiled by regional representa-
tives. Th is has been done to enable 
these representatives to gain a better 
insight into the emissions sources 
within their region, so that they are 
better placed to explain the results 
of the emissions inventories – within 
their region. All the data inputted on 
to the GRIP inventory tool has been 
done by these representatives. 

Th e results show that the EUCO2 
project partners are responsible for 
455,233kt CO2e of emissions in 
2005, this represented 11.5% of 
the emissions from the European 
Community (EC). Th e regions 
account for 52.5Million of the EC’s 
500million inhabitants. Th e amount 
of CO2e released varied between 
partners, with this being a function 
of the nature and type of indus-
try, the energy mix, the manner in 
which waste is treated and the size 
of the agricultural sector within each 
region.  Th e overall split of emis-
sions across the partner regions is 
presented in Overview Chart 1, the 

total for the European Community 
is presented in Overview Chart 2. 
Th is shows that the share of emis-
sions from the partner regions is 
more dominated by energy emissions 
than the European Community as 
a whole. Th is is largely due to the 
lower amount of agricultural activity 
in the partner regions.  Th e insert on 
Overview Chart 1 shows that 70% 
of the emissions estimated from the 
EUCO2 partners were performed 
using level 1 methods, 20% with 
Level 2 methods and 10% with Level 
3 methods.

Overview Chart 3 shows the over-
all emissions released in each region, 
together with the relative size of each 
emissions source. Th is chart shows the 
large diff erence in emissions between 
the partner regions. Part of this data 
can also be represented in another 
way, which is displayed in Overview 
Chart 4. Th is chart shows the con-
tribution of each emissions source to 
overall emissions in each region. 

Due to the signifi cant diff erences in 
terms of overall emissions between 
the regions there needs to be a way 

A comparison of the regions using 
inventories from stage 1 of EUCO2

Overview Chart 1: 
split of emissions 
across the partner 
regions (CO2e)

Overview Chart 
2: emissions 
for the EC
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Overview Chart 3: overall emissions released in each region, together 
with the rela� ve size of each emissions source
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of comparing the diff erent regions. 
One of the mechanisms for doing 
this is to use per capita emissions, or 
emissions per person.

Of the 18 partner regions, the 
region that emitted the most CO2e 
was Ille De France at 59,644kt 
CO2e(although one of the lower 
emitting regions on a per capita basis 
(5.2TCO2e)). Th e region emitting 
the least was Oslo 3,629kt CO2e 
(Oslo also had the lowest emissions 
per capita at 3.5tCO2e).

On average the emissions per capita 
across the partner regions was 
9.65tCO2e, which was below the 
national (of the partner regions) 
average of 10.2tCO2e. However, 
this former fi gure is largely distorted 
by very high per capita emissions 
in Rotterdam, where there are four 
petroleum refi neries (which are large 
CO2e emitters).  Th erefore when 
considering the sum of emissions 
across the partner regions we dis-
cover that emissions per capita were 
8.45tCO2e, compared to a European 
Community average of 8.4tCO2e per 

person. Th ese fi gures can be seen on 
Overview Chart 5. 

Overview Chart 5 shows that fi ve 
of the eighteen partner regions had 
higher per capita emissions than 
those displayed in their host nations. 
Th is is mainly due to higher indus-
trial activities to population ratios in 
the regions in comparison to the host 
nations.  In three regions: Napoli, 
Oslo and Stockholm emissions were 
less than half of the per capita emis-
sions displayed in their host coun-
tries. In the case of Stockholm this 
can be largely explained by the use of 
biomass for heat generation within 
their region in comparison to that 
nationally. In Oslo this can largely be 
explained by the lower amounts of 
agricultural and industrial activity in 
comparison to Norway as a whole. In 
Napoli this may be explained by the 
lower amounts of economic activ-
ity in both the service and industrial 
sectors to that displayed in Italy. In 
the remaining regions emissions are 
consistently lower than their nation’s 
average, with this being explained by a 
lower industrial activity of the region, 

a higher household density and lower 
agricultural emissions. Furthermore, 
certain regions use more effi  cient 
mechanisms of energy production 
such as Combined (Cooling) Heat 
and Power (C(C)HP) – which reduce 
the overall load. Largely urbanised 
regions such as these also aff ord 
opportunities for lower energy life-
styles due to the location of services 
with respect to where people live.

A high- or a low-emissions-per-capita 
should not always be interpreted as a 
good or a bad thing. Th e key issue 
to consider is the activity that causes 
these emissions. Th e emissions that 
are presented in this document relate 
to the emissions that are emitted 
within the region, with the emissions 
associated with electricity being addi-
tional. A region may have low emis-
sions per capita but be heavily reliant 
on goods and services from outside 
the region. Indeed a region may have 
high emissions but provide a range 
of goods and services to others , 
Rotterdam is a good example of this 
– having a series of petroleum refi n-
eries. Th e charts should not, there-
fore, be considered as a league table. 
Rather, lessons from partners should 
be transferred as to the reasons for 
their lower, or higher emissions. Th is 
is a function of the scale of Energy, 
Industrial Process, Agricultural and 
Waste activity in each region.

Energy

Overview Chart 6 displays the total 
emissions by energy sub-sector across 
the partner regions. It shows that 
emissions from fugitive sources con-
tribute the least to overall emissions, 
with residential sector emissions con-
tributing the most, closely followed 
by Transportation. Turning back to 
Overview Chart 4 we see that 8 of 
the regions identifi ed that they did 
not have any energy industry activity 
within their region, so consequently 
no emissions allocated to them. It 
also shows the consistently high con-
tribution that Transport makes to 
total emissions in each region – to 
the extent that it dominates emis-
sions in Oslo and Stockholm. 

Th e emissions from the energy sector 
are a function of the type of fuel 
combusted. Th is is usually consid-
ered in terms of a consistent unit of 

Overview Chart 4:
contribu� on of each 
emissions source to 
overall emissions 
in each region

Overview Chart 5: 
Emissions per capita 
(tCO2e)
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energy: joules, watt-hours, tonnes 
of oil equivalent – in GRIP we use 
GWh. When combusted solid fuels 
emit the highest amount of CO2e 
per GWh. Th is is followed by liquid, 
gaseous and biomass fuels. Th is has 
additional implications for electricity 
generation – as electricity produced 
from coal is usually more carbon 
intensive than electricity produced 
by natural gas.

Th erefore the emissions in the regions 
from energy are determined fi rstly by 
the type of fuels combusted by each 
sub-sector and, secondly by the tech-
nologies used to produce electricity 
and, heat/cooling for district heat-
ing/cooling.  Th e remainder of the 
emissions in this sector are deter-
mined by the presence of Coal, Oil 
and Gas extraction activities.

Th e key reason for Stockholm’s low 
emissions is its large heat distribution 
network powered by biomass and 
the low carbon intensity of Sweden’s 
electricity system. Th e key reason 
for Oslo’s lower emissions is due to 
Norway’s very low carbon electric-
ity grid – and its use of electricity as 
its main source of heating buildings. 
Turin, Veneto and Stuttgart all display 
higher emissions and this is largely due 
to the comparatively higher levels of 
industrial activity within their region. 
Th is is because industrial activity is 
generally more energy intensive then 
service based activity. When this 
energy is sourced from fossil fuels the 
emissions are going to be higher than 
when it is sourced from renewable 
energy sources. Th is poses a series of 
questions for the short-, medium- and 
long-term – including: where should 
industrial activity be based? Should it 
be near to renewably abundant areas? 
Should the decisions regarding where 
to produce goods be carbon-market 
driven, or should such decisions oper-
ate ahead of such market? 

Industrial Processes

Overview Chart 7 shows the relative 
contribution of the four key emissions 
sectors to overall emissions. Th e chart 
shows that the majority of the regions 
had a small amount of industrial 
process emissions, which were largely 
caused by the maintenance of prod-
ucts such as air conditioning units. 
Th ese emissions are particular to cer-

tain types of industrial sites and activi-
ties. Th e emissions from this category 
are released from non-energy sources, 
they are non-combustion chemi-
cal reactions and leakages of certain 
gases. Th e size of this sector is there-
fore, mostly dependent on the exist-
ence of the industry. Th e chart shows 
us that Veneto, Turin and Paris had 
the largest emissions from this sector, 
with this being due to the nature of 
industry within their region.

Waste 

Overview Chart 7 shows the relative 
contribution of Waste to the four key 
emissions sectors to overall emissions. 
Th e chart shows that every region 
emitted at least some GhG’s from this 
sector. Th e emissions varied by region 
largely depending on the regions 
propensity to landfi ll, combust or 
recycle their waste. Waste emissions 
are a function of these, with emis-
sions from land-fi lling waste gener-
ally being the highest, higher still if 

it is at un-managed landfi ll sites. Th e 
emissions per person varied consid-
erably between the partner regions 
- with Brussels and Stockholm emit-
ting the least, with this largely deter-
mined by the comparatively larger 
level of waste combustion and recy-
cling in the region compared to other 
regions in this document

Agriculture

Overview Chart 7 shows the relative 
contribution of Agriculture to the 
four key emissions sectors to overall 
emissions. Th e chart shows that there 
were agricultural emissions released 
in every region. Th e emissions varied 
between the regions, the emissions 
in Brussels, Helsinki and Oslo were 
the lowest. With emissions being the 
highest in Ille de France, Hamburg 
and Veneto. Th ese emissions statis-
tics are purely a refl ection of the level 
and nature of agricultural activity 
within each region. Th e emissions are 
largely determined by the amount of 

Overview Chart 6: 
total emissions by 
energy sub-sector 
across the partner 
regions (ktCO2e)
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farm yard animals, the treatment of 
their waste and, the amount of fer-
tilisers (both organic and in-organic) 
applied to the soil. 

It should be noted that whilst the 
regions have greatly diff ering levels 
of emissions associated with them in 
this inventory, it is likely not to be 
symptomatic of the emissions that 
are caused to provide the food that 
their inhabitants eat. Th is means that 
the true impact will extend beyond 
the region.

What does this 
data tell us?

Th is data, together with the data pre-
sented over the next 72 pages tells us 
what GhGs were released in the part-
ner regions in 2005. Th e fi gures pro-
vide us with a baseline upon which 
scenarios may be set and policy may 
be informed. Th e fi gures show us 
the diff erences between the partner 
regions emissions and the associated 
activities that drive them. It enables 
for the fi rst time, these regions to 
compare themselves to each other 
in terms of their emissions released 
using a consistent methodology.

In order to plan for mitigating cli-
mate change, we need to be aware 
of the emissions that we release each 
year, so that we can  control them 
downwards, which will help stabi-
lise the atmospheric concentration of 
Greenhouse Gases (see table below). 
Th is requires us to understand the 
activities that cause emissions in our 
regions and cities. Furthermore, we 
need to develop our understanding 

of how to mitigate them by clarify-
ing what needs to be done, and what 
powers cities and regions have now, 
and require, to make these goals 
a reality.  Th erefore, reductions in 
demand for energy and changes in 
how energy is supplied need to be 
considered urgently. Mitigating cli-
mate change requires substantial cuts 
in emissions in the short-, medium 
and, long-terms.  We must therefore 
consider how and where the energy 
services that we rely upon are pro-
duced. So that by displacing/chang-
ing activity in one region does not 
lead to an overall increase in GhG 
globally.  

Th is data tells us what activity is caus-
ing what emissions. Th e underlying 
data – available separately – tells us 
more detailed information regarding, 
for example, energy consumption, by 
type, by sector. 

With a good understanding of activ-
ity, energy consumption and associ-
ated emissions policies can be con-
sidered that tackles the issues that are 
pertinent in each region. Th is repre-
sents the second and third stages of 
EUCO2, which are discussed in the 
chapter Next Steps, towards the end 
of this document.

Classifi ca� on of recent stabilisa� on scenarios according to diff erent concetra� on targets
(Source: Climate Change Commi� ee Report UK)



15GRIP / May 2009A�  ca

Attica
ATTICA comprises one region, 

including the capital Athens, 
subdivided into four (4) prefectures,. 
Included in the region are the islands 
of Salamina, Egina, Poros, Hydra, 
Spetses and Kithira. 65 percent of 
the region is semi-mountainous, 
30 percent lowland and 5 percent 
mountainous. Th e region has a 
temperate Mediterranean climate 
with 17.4 °C of mean annual 
temperature in Athens.

Despite its relatively small size (3 
808 square kilometres), Attica is 
of great political, economic and 
historical importance, containing 
the national capital, Athens, which 
is the leading centre in terms of 
population, economy and culture. 
Th e region’s economy is based on 
the development of industry and 
services. Th e boom in building 
activity has reduced the amount of 
agricultural land.

Attica has the highest concentration 
of manufacturing, commercial and 
banking activity and is home to 36 
percent of the population of Greece. 

It has both light and heavy industry. 
It is the main hub of communications 
in Greece, with facilities for the 
rapid transport of raw materials 
and fi nished products, principally 
through the port of Piraeus, which 
is linked directly to all the main 
ports of the Mediterranean, and 
also by road, rail and air. Th e 
region accounts for 40 percent of 
total national employment and has 
a plentiful supply of manpower, 
particularly skilled labour. It is 
the main educational centre of the 
country, with thousands of students 
attending its establishments of 
higher education. It also has a wealth 
of ancient monuments and sites 
(Parthenon, Arhaia Agora, etc.), 
which attract millions of visitors 
from all over the world.

Th e primary sector (agriculture, 
forestry and fi sheries) is not enough 
developed and accounts for barely 
2 percent of regional GDP. Attica 
is the largest industrial centre in 
the country, and the secondary 
sector (manufacturing, energy 
and construction) contributes 
28 percent of the region’s GDP. 
Th e region’s heavy industry (oil 
refi ning, shipbuilding, mechanical 
engineering, etc.) and light industry 
(tobacco-processing, textiles, etc.) 
account for over 50 percent of 
the industrial goods produced in 
Greece.

Th e tertiary sector (transport, 
communications, distributive 
trades, banking and insurance) 
contributes 33 percent of regional 
GDP. Athens and Piraeus are the 
largest commercial centres in 
Greece, with large numbers of major 
foreign and Greek companies, both 
privately and publicly owned, and 
the largest retail establishments. 
Th e other sectors (housing, public 

administration, health, education 
and other services), basically 
belonging to the public sector, 
contribute 37 percent of regional 
GDP. Growth in regional GDP is 
higher than the national average.

Th e concentration of population in 
Athens has deteriorated the natural 
environment and the city has 
become one of the highly polluted 
capitals of Europe. Population 
showed some signs of stabilisation 
around mid-90’s, but a new surge has 
been experienced since then due to 
a large number of people coming to 
live in Greece from poorer countries 
of Eastern Europe, Asia and Africa. 
Th e pressure on housing in Athens 
has resulted to the reduction of 
open spaces inside the city, while in 
the rest of Attica the forest areas are 
often being degraded not only by 
urban expansion but also by forest 
fi res which are a rather common 
phenomenon of the summer months 
in the Mediterranean.

Th e constantly increasing number 
of cars, which brings average 
motorisation rate closer to Western 
European standards, narrow streets 
and insuffi  cient parking facilities 
are creating major traffi  c problems. 
Th e vehicle exhaust fumes, factory 
chimneys and central heating plants 
are pouring out the chemical smog, 
which had become a permanent 
feature of the sky over Athens for 
more than 15 years since 1980. Th e 
situation is – only partly – reversed 
due to the implementation of a rather 
dense underground metro network 
and the increase of available off -
street parking facilities. Despite the 
admission of each car into the centre 
of the city on alternate days only, the 
pollution levels occasionally exceed 
the safety limits, and emergency 
measures have to be taken.

Dimitris Katsochis
Managing Consultant
Engineering Management Services Group
PLANET S.A.
Apollo Tower
64, Louise Reincourt St.
11523 Athens - GR
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Emissions from the 
Energy Sector

Greenhouse gas emissions from the 
combustion, distribution, transfor-
mation and extraction of energy are 
of three types: carbon dioxide (CO2), 
methane (CH4) and nitrous oxide 
(N2O). Th e levels of emissions vary 
depending on the manner in which 
energy is combusted/distributed/
transformed/extracted, as well as 
the type of energy source (gas, solid, 
liquid, electricity etc).

Th e size of the emissions released 
from a region is determined by the 
type of energy combusted/distrib-
uted/transformed and extracted 
within it as well as how and where 
the electricity it consumes is pro-
duced. In this summary we present 
the overall data by sector, there are, 
depending on the levels potentially 
in excess of 1000 variables underpin-
ning these fi gures. Th ese are all avail-
able separately from the author.

Th e emissions from the energy 
sector in the Athens area in 2005 
was 35719 kt CO2e. Athens Chart 
1, on the opposite page presents the 
emissions associated with energy 
from the region. It shows the relative 
size of the main components of the 
energy sectors emissions in terms of 
CO2e. It shows that, in Athens the 

emissions from the residential sector 
accounted for 27% of energy emis-
sions, the service sector made up 
30% of CO2e emissions, the indus-
trial sector 12% and the transport 
sector 22%. Th e energy industry of 
Athens represented 4% of emissions 
and fi nally fugitive emissions account 
for 5%. Underpinning all of these 
fi gures are sector specifi c amounts of 
energy consumed / combusted and 
their associated emissions, all consid-
ered in terms of the GRIP level used 
to estimate them. 

In GRIP there are three diff erent 
methodological levels associated 
with each emissions source, depend-
ing on the data available to carry out 
the emissions calculations. Th e use of 
GRIP level 1 methodology requires 
information collected locally on, in 
this case, energy consumption by type 
from diff erent sectors, and is the level 
with which the highest confi dence can 
be attached to the emissions reported. 
Th e insert in Athens Chart 1 shows 
the GRIP levels used for each sub-
sector as a percentage, for estimating 
the emissions from each sub-sector. 
Th is insert shows that level 1 meth-
ods were used to estimate 100% of 
the fugitive emissions, level 2 meth-
ods were used to estimate emissions 
from the industrial sector, transport 
sector, energy industry and service 
sector emissions and level 3 data was 

used to estimate 100% of residential 
emissions. Th is means that there is a 
clear need for local energy informa-
tion to be collected. Th is will enable 
year-on-year energy based emissions 
to be compiled for the Athens area in 
the future. 

Industrial Processes 

Industrial process emissions include 
the GhG emissions that are released 
from non-combustion chemical 
reactions at certain industrial sites, 
in addition they include emissions 
that are released during the mainte-
nance of products such as air condi-
tioning units. Th is is the only sector 
in a GhG emissions inventory that 
includes all six Kyoto GhGs.

In the case of this region the emis-
sions are 4 383 kt CO2e. Th e break-
down is presented in Athens Chart 
2, and is comprised of 63% from 
mineral products, 20% from the 
production of halocarbons and SF6 
and 17% from the consumption of 
halocarbons and SF6. Th is sector is 
largely a refl ection of the nature and 
extent of the industry within the 
region. Th e data shows that Athens 
has a range of industrial sites that are 
responsible for these emissions. In 
terms of this sector, level 1 methods 
were used to estimate 100% of the 
emissions from mineral products and 
the consumption of halocarbons and 
SF6 and level 2 methods were used 
to estimate the emissions from the 
production of halocarbons and SF6.

Th e industrial sites responsible for 
these emissions are nearly always 
subject to monitoring requirements 
and it requires a relationship to be 
set-up with the regulatory body that 
monitors the large industrial units 
in the region. Th is has clearly been 
done here. Th is relationship can be 

The previous page contains an overview of the Athens Region. This background off ers a useful insight into the 
sources and size of GhG emissions that we expect to see in the region. The overview tells us that Athens con-
tains the largest industrial centre in Greece as well as hos� ng signifi cant service sector.

The inventory for the Athens Region is presented below. The inventory is displayed by sector: fi rstly the emis-
sions from the combus� on, distribu� on, transforma� on and extrac� on of energy (Athens Chart 1); secondly 
the emissions from industrial processes (Athens Chart 2); thirdly the emissions from agriculture (Athens Chart 
3) and fi nally the emissions from waste (Athens Chart 4). We then present the total GhG emissions from the 
region and the breakdown of the emissions in the whole of Greece (Athens Charts 5 and 6).
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built upon to enable future versions 
of the emissions inventory to be 
populated with more level 1 data. 

Agriculture

Agricultural emissions include CH4 
and N2O, they are primarily asso-
ciated with farmed animals and the 
use of organic and inorganic fertiliz-
ers. Th ere are additional emissions 
associated with the combustion of 
agricultural produce on fi elds.  

Th e inventory shows that 449 kt 
CO2e were emitted from the agri-
cultural sector within the region in 
2005. Athens Chart 3 shows the 
total is made up of 7% from enteric 
fermentation, 6% from manure 
management, 87% from agricultural 
soils and, 0.5% from other sources. 
Th ese emissions have been estimated 
using level 1 approaches for 100% of 
the emissions from enteric fermenta-
tion, manure management and other 
sources, level 2 methods have been 
used for 100% of the emissions from 
agricultural soils.

Waste

Waste emissions include CO2, CH4 
and, N2O. Th e emissions are mostly 
associated with the degradation of 
putrescible waste deposited to land-
fi ll sites, the amount of wastewater, 
whether it is domestic or indus-
trial, and with the incineration of 
waste. Th e levels of emissions are 
refl ected by the amount of waste 
that is deposited to landfi ll sites, the 
management of the site, the amount 
that is recycled and the amount of 
waste that is incinerated.

Th e inventory shows that 1 019 kt 
CO2e were emitted from the waste 
sector in 2005. As shown in Athens 
Chart 4 the total is made up of 13% 
from managed waste disposal, 55% 
from unmanaged waste disposal, 
32% from waste water and 0.2% 
from incineration. 

Th e emissions have been estimated 
using level 1 methods for 100% of 
the emissions from managed waste 
disposal, level 2 methods have been 
used to estimate 100% of unman-
aged waste disposal, waste water 
and incineration emissions. 

Athens Chart 1: Le� : Emissions from energy combus� on, distribu� on, transforma� on & extrac� on (CO2e).
Right: ���� level used (CO2e)

Athens Chart 2: Le� : Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)

Athens Chart 3: Le� : Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)

Athens Chart 4: Le� : Emissions from waste (CO2e).
Right: ���� level used (CO2e)
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THE EMISSIONS for the whole 
of the Attica Region are displayed 

in Chart 5 above, the inset shows the 
percentage of GRIP levels that have 
been used to estimate the emissions . 
Th ese emissions represent the sum of 
the emissions presented on the previ-
ous two pages. Th e emissions for the 
country are displayed in chart 6 above. 
Th is shows the relative diff erence in 
the emissions in the region to that 
displayed nationally. Th e region has a 
comparatively higher share of energy 
emissions to that displayed nationally 
and a substantially lower share of agri-
cultural emissions. Th e emissions per-
capita of the region are 10.4tCO2e 
compared to 12tCO2e nationally. Th is 
can be explained by the lower agricul-
tural emissions of the region compared 
to that displayed nationally and also by 
the lower per capita energy consump-
tion in the region compared to that of 
wider Greece. Regions with a similar 
per capita emissions include Turin, 
Veneto and Ljubljana. Th e emis-
sions per capita are above the average 
of the regions and are also above the 
European average.  Th ey are similar in 
size to the emissions per capita of Italy. 
Although this needs to be considered in 
terms of the level of the methodology 
used, which in this case is largely level 
2 and level 3 methods. Furthermore, 
the emissions are eff ected by the type 
of electricity generation in Greece that 
is more carbon intensive then those of 
other countries.

Th e table below displays the 
emissions for the whole of Attica on 
a sector-by-sector basis and the main 
sub-sectors of the energy sector. 
Th e results are displayed in terms 
of each of the six Kyoto greenhouse 
gases. Th e table shows the relative 
contributions that each gas makes 
from each source, with the CO2e 
amount displayed also. Th is table 
clearly shows that CO2 emissions 
from the energy sector dominate the 
emissions from this region. Th ese 
account for 93% of CO2 emissions 
and 85% of CO2e emissions. Th is 
is a common feature to all the 
emissions inventories presented in 
this brochure. It is this data and the 
activity data underpinning it that 
drives the GRIP Scenario Tool, which 

is the platform of the GRIP Scenario 
process. Th is process enables regions 
to look to form scenarios of how they 
can reduce their energy emissions 
within their region. Th is can then be 
used to form preferred strategies on 
how the region may develop. Th is is 
the next step of the EUCO2 project, 
and is explained in more detail at the 
end of this document. 

Th e table below and Attica Chart 5 
above show that the energy sector is 
responsible for 86% of emissions, 
Industrial Processes for 11%, Waste 
for 2% and Agriculture for 1% of 
emissions. Th is shows the clear need 
to focus on the energy system needed 
for Attica as a low-carbon region of 
the future.

Athens Chart 5: Le� : Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)
Athens Chart 6: Total na� onal 

emissions by sector (CO2e)
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Bologna Province

BOLOGNA PROVINCE covers 
an area of 140km2 and sits within 

the region of Emilio-Romagna, Italy. 
It is home to 0.9m people accommo-
dated in 0.46m households. 

The Gross Domestic Product (GDP) 
of the region in the year 2004 (the 
year of the inventory) was valued 
at €29.4Bn. This level of economic 
activity equated to GDP per capita 
of €32,142, above the Italian average 
of €22,678. The level of economic 
activity within the region of Emillia 
Romagna is 25% above the Italian 
average and this is in part due to the 
Bologna Province.

Different industrial sectors and 
activities have differing levels and 
types of emissions associated with 
them. Some industries are highly 
carbon- and energy-intensive (iron 
and steel, for example) due to the 
amount and type of fuel they con-
sume. Other industrial groups (such 
as cement and chemical manufactur-
ing) are associated with high levels 
of “process emissions”. Process emis-
sions occur as a result of the nature 
and rate of a given activity and may 
result from, among other possibili-
ties, chemical reactions or as a direct 
consequence of product use. The 
agricultural sector is also particularly 
important due to its contribution to 

both CH4and N2O emissions which 
arise both from the use of fertilisers 
and from animals.

The region houses a large amount of 
heavy and polluting industrial activ-
ity (34% GDP). In the year 2004, 
the region accounted for just under 
10% of Italy’s manufacturing output. 
The region’s agricultural industry was 
responsible for 4% of the region’s 
GDP in 2004.

The Bologna province holds both 
the most important motorway and 
rail interchanges in Italy. These 
carry the majority of traffic passing 
between north and south Italy. Of 
the 1,080 industrial areas within the 
region 85% of them are within 8km 
of the principal road network. The 
main railway line departing from the 
region is electrified, which results in 
lower direct emissions than a non-
electrified route. Bologna Province 
also has two main airports, Bologna, 
and Bologna Forli.

Emissions from Bologna

The energy sector, including domes-
tic, industrial energy consumption, 
transport and fugitive emissions, 
accounts for 99.9% of regional CO2 
emissions (8,175kt CO2), with CH4 

and N2O emissions adding an addi-
tional 742kt CO2Eqv, making a total 
of 8,927kt CO2Eqv for the year 2004. 
The chart above shows the breakdown 
of Bologna GHG emissions, from the 
energy sector in the year 2004.

Direct domestic emissions occur 
from the combustion of solid, liquid 
and gaseous fuels, burned in house-
holds across the region. Indirect 
emissions occur through the con-
sumption of electricity. A home in 
the region may be heated by gas- or 
liquid-fired central heating, electric 
heating or indeed a combination of 
these. Emissions per household in 
Bologna Province are 4.9t CO2 emis-
sions per person are 2.47t CO2. Total 
domestic emissions were 2,438kt 
CO2Eqv.

Total emissions from the energy con-
sumption by commercial, public 
administration and agricultural sec-
tors in Bologna Province for the year 
2004 were estimated to be 1,341kt 
CO2. Total emissions from the energy 
consumption of the industrial sector 
were estimated to be 2033kt CO2. 
There are no petroleum refineries, 
coke manufacturers, blast furnaces or 
oil and gas extraction taking place in 
this or any of the other pilot regions. 
Total emissions from other fugi-
tive sources in the Bologna Province 
region for 2004 were estimated to be 
270kt CO2 Eqv.

Analysis of the emissions figures 
show that road transport is the larg-
est contributor to transport emis-
sions in Bologna Province emitting 
2159kt CO2 in 2004. However, it 
should be noted that emissions pro-
duced during the ‘cruise’ part of 
international flights from Bologna’s 
air ports are not included in the anal-
ysis in accordance with IPCC emis-
sions accounting guidance and may 
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therefore under- represent the contri-
bution of this transport source. 

According to our communication 
with Bologna Province, there are no 
industrial process emissions released 
that are covered under international 
standards (such cement and chemical 
manufacturers).

Th e largest source of agricultural 
methane emissions arise from enteric 
fermentation followed by emissions 
from the management of animal waste. 
Th e levels of emissions are dependent 
on the number and type of farm ani-
mals, with dairy cattle being the most 
signifi cant as well as the methods of 
waste management employed. Th e 
largest source of N2O from agricul-
ture is from agricultural soils result-
ing from the application of nitrogen 
fertilizers. Th e emissions in Bologna 
Province from the agricultural sector 
amount to 716kt CO2Eqv.

Th e management of waste from 
Bologna Province was responsible 
for the emission of 253kt of CO2 
Eqv in 2004. Overall the emissions 
for the Bologna Province region 
are estimated at 10.9tCO2Eqv per 
person, and 0.34ktCO2Eqv per unit 
of GVA.
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Overview of greenhouse gas emissions for Bologna region, showing 
percentage emissions, above le� , and GRIP levels, above right.

Greenhouse gas emissions for Bologna region from energy, broken down by 
sector; showing percentage emissions, above, and GRIP levels, below.
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Brussels-Capital Region

FOUNDED in the tenth century 
in the valley of the river Zenne, 

the name Brussels, originally from an 
old Flemish word meaning marsh-
land, refers to the river that is still 
part of the city, although it has been 
vaulted in the 19th and 20th cen-
tury. Th e topography infl uences the 
further social evolution of the city: 
the bourgeoisie settles on the higher 
plateaux in the east and industries 
develop on the low-lying plains on 
the opposite riverbank. Th is social 
separation is still visible today; the 
luxury districts on the higher bank 
and the popular districts in the lower 
parts of town.

Since the independence of Belgium 
in 1830, Brussels is the capital of 
the country and houses the Belgian 
authorities. 1989 is a turning point 
in history with the formation of 
three regions with their own politi-
cal authorities, for which the City of 
Brussels as well is the capital. From 
that moment on the 19 municipali-
ties composing the Brussels-Capital 
region is physically and culturally 
encompassed by the Flemish and 
French speaking regions.

Brussels remains the economic capi-
tal of the country, although since the 
deindustrialisation process in the 
1960s, the economy is above all serv-
ice-based. Of the region’s jobs 43% are 
concentrated in the City of Brussels, 
while no other single municipal-
ity has more than 7%. In 2005 the 
GDP of the Brussels-Capital region 
amounted to 58 000 million euros, 
or 19% of the country’s total GDP. 
Th is is in contrast with the income 
of the region, because most of the 
working population lives outside the 
region. Per capita gross value added 
at basic prices in the same year came 
to 57.159 euros, compared wit a 
national fi gure of 28.831 euros. Th e 
region is known as one of the most 
green city regions in Europe, with its 
8000 ha (+/- 50%) of green space. 

Today Brussels is a cosmopolitan 
region, as people of various origins 
settle in the capital and count for 
26 % of it’s population. Th e migra-
tion of foreign workers in the 1960s 
had a centrifugal eff ect on the former 
Belgian population in the centre, 
which migrated to the periphery. Th e 
region’s population varies around one 
tenth of the country’s population and 

was 1.006.749 in 2005; the City of 
Brussels counts 142.853 inhabitants. 
Th is population is spread out une-
qually over the area: the south-east of 
the region is characterized by ‘garden 
cities’ and important lots with free-
standing villas. In contrast, in the 
north-west the rupture between 
urban and rural areas is more abrupt 
due to more densely populated areas 
with a predominantly unskilled 
working-class population.

From the 1960s on Brussels got the 
stature as the heart of Europe as in 
1958 it became the headquarters of 
the European Economic Community 
(now the European Union), as well 
as NATO in 1967. Th e European 
institutions nowadays occupy an 
important place in the east of the 
city centre, Due to its international 
image, Brussels is an attractive place 
to international companies as loca-
tion for their administrative seats. 

Bram La� ré
ddv-aos@brucity.be
+32 (0)2.279.31.43

Tin Meylemans
Tin.Meylemans@brucity.be
+32 (0)2.279.30.41
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Emissions from the 
Energy Sector

Greenhouse gas emissions from 
the combustion, distribution, 
transformation and extraction of 
energy are of three types: carbon 
dioxide (CO2), methane (CH4) and 
nitrous oxide (N2O). The levels of 
emissions vary depending on the 
manner in which energy is com-
busted/distributed/transformed/
extracted, as well as the type of 
energy source (gas, solid, liquid, 
electricity etc).

The size of emissions released from a 
region is determined by the type of 
energy combusted/distributed/trans-
formed and extracted within it as 
well as how and where the electric-
ity it consumes is produced. In this 
summary we present the overall data 
by sector, there are, depending on the 
levels potentially in excess of 1000 
variables underpinning these figures. 
These are all available separately from 
the author.

The emissions from the energy 
sector in the Brussels Metropolitan 
area in 2005 were 7,341 kt CO2e. 
Brussels Chart 1, on the opposite 
page presents the emissions associ-
ated with energy from the region. 
It shows the relative size of the 

main components of the energy 
sectors emissions in terms of CO2e. 
It shows that the emissions from 
the residential sector made up 50% 
of CO2e emissions, the service 
sector 24%, the industrial sector 
8% and the transport sector 16%. 
There are no petroleum refiner-
ies or solid fuel transformation 
plants etc in the region and there-
fore there are no emissions from 
the energy industry.  Finally, fugi-
tive emissions represent 2% of the 
emissions total from energy. This 
mix can be explained due to the 
high economic share of the serv-
ice sector in the region compared 
to that displayed nationally, the 
somewhat higher population den-
sity of the region, the established 
transport links. Underpinning all 
of these figures are sector specific 
amounts of energy consumed / 
combusted and their associated 
emissions, all considered in rela-
tion to the GRIP  methodological 
level used to estimate them. 

In GRIP there are three different 
methodological levels associated with 
each emissions source, depending on 
the data available to carry out the 
emissions calculation. The use of the 
GRIP level 1 methodology requires 
information collected locally on, in 
this case, energy consumption by type 

from different sectors, and is the level 
with which the highest confidence can 
be attached to the emissions reported. 
The insert in Brussels Chart 1 shows 
the GRIP levels used, as a percent-
age, for estimating the emissions from 
each sub-sector. This insert shows that 
level 1 methods were used for to esti-
mate 100% of the emissions from the 
domestic sector, 100% of the service 
sector, 0% of the industrial sector, 
15% of the transport sector, 100% of 
the energy industry and 100% of fugi-
tive emissions. This means that much 
of the data entered by the team in 
Brussels was sourced from local meas-
ured data sets. This means that the 
inventory has been mostly produced 
using the highest level available data. 
However, it does identify gaps in the 
data that is available particularly in the 
industry and transport sectors. There 
is potential for improvement in future 
emissions inventories by improv-
ing the data quality of these sectors. 
By establishing and maintaining the 
demand for this data in future emis-
sions inventories the organizations 
that hold it are more likely to release 
it, enabling more certain year-on-year 
energy based emissions to be com-
piled for the Brussels Metropolitan 
area in the future. 

Industrial Processes 

Industrial process emissions 
include the GhG emissions that 
are released from non-combustion 
chemical reactions at certain indus-
trial sites, in addition they include 
emissions that are released during 
the maintenance of certain prod-
ucts such as air conditioning units. 
This is the only sector in a GhG 
emissions inventory that includes 
all six Kyoto GhGs.

In the case of this region the emis-

The previous page contains an overview of the Brussels Metropolitan Region. This background offers a useful 
insight into the size and sources of GhG emissions that we expect to see in the region. The overview tells us that 
Brussels has a significantly higher amount of people working in the service sector than that displayed na�onally. 
The energy that it consumes is mostly fossil based, with a rela�vely high amount of electricity being imported. It 
has a very small agricultural sector.  The emissions from Brussels are similar to those from other regions.

The inventory for the Brussels Metropolitan Region is presented below. The inventory is displayed by sector: 
firstly the emissions from the combus�on, distribu�on, transforma�on and extrac�on of energy (Brussels 
Chart 1); secondly the emissions from industrial processes (Brussels Chart 2); thirdly the emissions from agri-
culture (Brussels Chart 3) and finally the emissions from waste (Brussels Chart 4). We then present total GhG 
emissions from the region and the breakdown of emissions sources from Belgium (Brussels Charts 5 and 6).
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sions are 144 kt CO2e presented 
in Brussels Chart 2, and is entirely 
from the consumption of halo-
carbons and SF6. Th is refl ects the 
nature and extent of the industry 
within the region. Th e data suggests 
that Brussels does not have any of 
the industrial sites that are responsi-
ble for emissions of GhGs. In terms 
of this sector, level 1 methods were 
used to estimate 100% of the emis-
sions from the consumption of halo-
carbons and SF6.

Agriculture

The agricultural emissions are 
very low, accounting for less that 
0.1% of this region’s emissions. 
They have largely been calculated 
using level 1 methods.

Waste

Waste emissions include CO2, CH4 
and, N2O. Th e emissions are mostly 
associated with the degradation of 
putrescible waste deposited to land-
fi ll sites, the amount of wastewater, 
whether it is domestic or industrial, 
and the amount of waste which is 
incinerated. Th e size of emissions 
refl ect the volume of waste that is 
deposited to landfi ll sites, the man-
agement of the site, the amount that 
is recycled and the amount of waste 
that is incinerated.

Brussels Chart 4 shows that 43 kt 
CO2e were emitted from the waste 
sector in 2005. In the case of the 
region this was comprised of 90% 
from waste water and 10% incin-
eration. 

Th e reasons for the lower than aver-
age emissions from waste compared 
to Belgium is due to the data entered 
into the inventory tool regarding 
the region’s propensity to recycle or 
incinerate their waste rather than 
landfi ll it. Th e emissions have been 
estimated using level 1 methods for 
0% from managed waste disposal, 
0% unmanaged waste disposal, 
11% waste water and 0% incinera-
tion. Th ese percentages may appear 
low, however, they are based upon 
statistics pertaining to waste man-
agement – and therefore provide 
greater confi dence in their accuracy 
that would otherwise be warranted.

Brussels Chart 1: Le� : Emissions from energy combus� on, distribu� on, transforma� on & extrac� on (CO2e).
Right: ���� level used (CO2e)

Brussels Chart 2: Le� : Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)

Brussels Chart 3: Le� : Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)

Brussels Chart 4: Le� : Emissions from waste (CO2e).
Right: ���� level used (CO2e)

����������������

��� ���������

���

������������

����

���������

����

����������

����

��������

���

�����������������

���

������������������

���

����������������

���

�������������

����������������

����

���
��������������

����������������

����

�����

��������

������������

���

�������

�����������

���

�������������������

����������

���

��������������

���������

���

������������

������������

���������

���

������������

����

����������

����

���

����

����

����

����

����

����

����

����

����

�����

��������

���������

���������

���������

������

����������

�������������

������������

��������

�����������

���

������������

��������

���

����

����

����

����

����

����

����

����

����

�����

��������

������������

�������

�����������

������������������� ������

���

����

����

����

����

����

����

����

����

����

�����

��������

������

���������

������������

������������

���������

������������ ����������

���

����

����

����

����

����

����

����

����

����

�����

�������

���������

��������� ������������ ��������� ���������� ��������

�������� �������� ��������

Mineral P
roducts

Chemica
l In

dustr
y

Metal P
roduc� 

on

Produc� 
on of 

Haloca
rbons &

 SF6

Consu
mp� o

n of 

Haloca
rbons &

 SF6

Enteric
 Ferm

enta� o
n

Manure M
anagement

Agric
ultu

ral S
oils

Other

Managed 

Waste
 Disp

osal

Unmanaged &
 other 

Waste
 Dsip

osal

Waste
 W

ater

Combus� 
on

Energy In
dustr

y

Industr
y

Resid
en� a

l

Service

Tra
nsp

ort

Fugi� v
e



24 GRIP / May 2009 Brussels

THE EMISSIONS for the whole 
of the Brussels Region are dis-

played in Brussels Chart 5 above, the 
inset shows the percentage of GRIP 
levels that have been used to estimate 
the emissions . Th ese emissions rep-
resent the sum of the emissions pre-
sented on the previous two pages. 
Th e emissions for the Belgium are 
displayed in Brussels Chart 6 above.  
Th is shows the relative diff erence in 
the emissions in the region to that 
displayed nationally. Th e region has 
a substantially higher share of energy 
emissions to that displayed nation-
ally and a lower share of agricultural 
and industrial process emissions. Th e 
emissions per-capita of the region are 
7.5tCO2e compared to 13.6tCO2e 
in Belgium. Th is can be explained 
by the lower agricultural and indus-
trial process emissions of the region 
compared to that displayed nation-
ally and also by the lower per capita 
energy consumption in the region 
compared to that of wider Belgium. 
Regions with a similar per-capita 
emissions include Helsinki, Porto and 
Madrid. Th e emissions per-capita are 
below the average of the regions and 
are also below the European aver-
age.  Th ey are similar in size to the 
emissions per capita of Portugal and 
Swedem. Furthermore, the emissions 
are eff ected by the type of electric-
ity generation in Belgium that is less 

carbon intensive then those of other 
countries and largely imported.

Th e table below displays the emissions 
for the whole of Brussels on a sector-
by-sector basis and the main sub-sec-
tors of the energy sector. Th e results 
are displayed in terms of each of the 
six Kyoto greenhouse gases. Th e table 
shows the relative contributions that 
each gas makes from each source, with 
the CO2e amount displayed also. Th is 
table clearly shows that CO2 emis-
sions from the energy sector dominate 
the emissions from this region. Th ese 
account for 96% of CO2 emissions 
and 96% of CO2e emissions. Th is is 
a common feature to all the emissions 
inventories presented in this brochure. 
It is this data and the activity data 
underpinning it that drives the GRIP 

Scenario Tool, which is the platform 
of the GRIP Scenario process. It is this 
process that enables regions to form 
scenarios of how they can reduce their 
energy emissions within their region. 
Th is can then be used to form pre-
ferred strategies on how the region 
may develop. Th ese are the next step of 
the EUCO2 project, and are explained 
in more detail at the end of this docu-
ment. 

The table below and Brussels Chart 
5 above show that the energy sector 
is responsible for 97% emissions, 
Industrial Processes for 2%, Waste 
for 1% and Agriculture for less than 
1% of emissions. This shows the 
clear need to focus on the energy 
system needed for Belgium to be a 
low-carbon region of the future.

Brussels Chart 5: Le� : Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)
Brussels Chart 6: Total na� onal 

emissions by sector (CO2e)
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Frankfurt/Rhein-Main

FRANKFURT RHEIN-MAIN is 
one of the 11 offi  cially recognised 

metropolitan regions of Germany. For 
statistical purposes and European com-
parisons data for the Regierungsbezirk 
Südhessen (Darmstadt District, NUTS 
II DE71) are usually used. It lies in the 
southern portion of the Land Hessen 
with the kreisfreie Städte of Darmstadt, 
Frankfurt am Main, Off enbach am 
Main and Wiesbaden, together with 
10 Landkreise. It is dominated by the 
northern and north-eastern portions of 
the upper Rhine trench and the adjoin-
ing hills of the Taunus, Odenwald and 
Spessart. Th e centre of the region is 
the Rhine-Main triangle that extends 
beyond the border of the Land to the 
south, east and west with the cities of 
Frankfurt and Off enbach am Main.

Th e Rhine-Main area is a major 
European transport hub. During peak 
periods, over 150 000 vehicles a day 
use the motorways around Frankfurt. 
Because of its central position in 
Germany and Europe, Frankfurt am 
Main is a major rail hub for both 
national and international services. 
Frankfurt’s main railway station and, 
increasingly, the long-distance railway 
station at Frankfurt airport that began 
operating in 1999, are major rail 
hubs on the lines between Paris and 
Moscow, London and Budapest and 
Copenhagen and Rome. However, 
regional transport also plays an 
important role, with over 350 000 
commuters travelling to Frankfurt’s 
main railway station each day. Th en 
there are the major waterways of the 
Rhine and the Main. Frankfurt air-
port is one of the largest in Europe. 
In and around this densely populated 
conurbation the Darmstadt district 
region also has a good deal of open 

countryside and extensive forests, e.g. 
in the Kreise of Rheingau-Taunus, 
Hochtaunus, Wetterau, Main-Kinzig, 
the Bergstraße and the Odenwald.

At the end of 2002, 3 761 700 
people were living in the Darmstadt 
Regierungsbezirk - 6 percent more 
than in 1990. Almost a third of the 
population was living in the four kre-
isfreie Städte. At 505 inhabitants per 
square kilometre, the 2002 popula-
tion density was well above the Land 
average (288), and the proportion 
of foreign nationals, at 14 percent, 
was also higher than for Hessen as a 
whole (13.6 percent).

Compared to the other two 
Regierungsbezirke, Darmstadt has 
relatively more people of employable 
age at 68 percent. Of these, 69 percent 
were actually in work. Th ere are also 
well over 200 000 people from other 
parts of Hessen or other Länder work-
ing here. Th e Regierungsbezirk is one 
of Europe’s most productive regions 
in economic terms. GDP per inhabit-
ant is around 115 percent of that for 
Hessen as a whole, and in 2002 the 
adjusted unemployment rate was, at 
5.6  percent, below that for Hessen 
(6.0 percent).

Multinationals have set up here 
alongside a wealth of SMEs and craft 
businesses. Pharmaceuticals from 
Höchst and Darmstadt enjoy a repu-
tation that extends beyond the Land 
borders, as do cars from Rüsselsheim, 
leather goods from Off enbach, jewel-
lery from Hanau and wines from the 
Rhinegau.

Innovative branches in the engineer-
ing (mechanical, electrical, environ-

mental), biotechnology and com-
puting industries are increasingly 
dominating the scene. Th e European 
Space Agency’s European Operations 
Centre (ESOC) is also based in 
Darmstadt. However, it is the bank-
ing and services centre of Frankfurt 
that is the key to the economic 
strength of the region. Frankfurt 
is home not just to the European 
Central Bank and the Deutsche 
Bundesbank but also over 300 credit 
institutions and one of Europe’s lead-
ing stock exchanges.

Th e conurbation also has its envi-
ronmental problems - refuse, sewage, 
air pollution, traffi  c pollution and, 
last but by no means least, aircraft 
noise as a result of almost 460 000 
take-off s and landings per year at 
Frankfurt airport. Th ere is consider-
able demand for land for businesses, 
infrastructure and housing. Th e 
quality of the region’s open space 
is increasingly acknowledged as an 
important locational factor.

Dipl.-Ing. Reinhard Henke 
Abteilung Regionale Koopera� ons- und Europaprojekte, Kommunalservice
Planungsverband Ballungsraum Frankfurt / Rhein-Main 
Poststraße 16 
60329 Frankfurt am Main

mental), biotechnology and com-mental), biotechnology and com-
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Emissions from the 
Energy Sector

Greenhouse gas emissions from the 
combustion, distribution, transfor-
mation and extraction of energy are 
of three types: carbon dioxide (CO2), 
methane (CH4) and nitrous oxide 
(N2O). Th e levels of emissions vary 
depending on the manner in which 
energy is combusted/distributed/
transformed/extracted, as well as 
the type of energy source (gas, solid, 
liquid, electricity etc).

Th e size of the emissions released 
from a region is determined by the 
type of energy combusted/distrib-
uted/transformed and extracted 
within it as well as how and where 
the electricity it consumes is pro-
duced. In this summary we present 
the overall data by sector, there are, 
depending on the levels potentially 
in excess of 1000 variables underpin-
ning these fi gures. Th ese are all avail-
able separately from the author.

Th e emissions from the energy sector 
in the Frankfurt area in 2005 was 
44400 kt CO2e. Frankfurt Chart 1, 
on the opposite page presents the 
emissions associated with energy 
from the region. It shows the rela-
tive size of the main components of 
the energy sectors emissions in terms 
of CO2e. It shows that, in Frankfurt 
the emissions from the residential 
sector accounted for 28% of energy 
emissions, the service sector made up 
17% of CO2e emissions, the indus-
trial sector 27% and the transport 
sector 23%. Th e energy industry of 
Frankfurt represented 2% of emis-
sions and fi nally fugitive emissions 
account for 3%. Underpinning all 
of these fi gures are sector specifi c 
amounts of energy consumed / com-

busted and their associated emis-
sions, all considered in terms of the 
GRIP level used to estimate them. 

In GRIP there are three diff erent 
methodological levels associated 
with each emissions source, depend-
ing on the data available to carry out 
the emissions calculations. Th e use of 
GRIP level 1 methodology requires 
information collected locally on, in 
this case, energy consumption by type 
from diff erent sectors, and is the level 
with which the highest confi dence 
can be attached to the emissions 
reported. Th e insert in Frankfurt 
Chart 1 shows the GRIP levels used 
for each sub-sector as a percentage, 
for estimating the emissions from 
each sub-sector. Th is insert shows 
that level 1 methods were used to  not 
used to estimate any of the residen-
tial sector, industrial sector, transport 
sector, energy industry  or service 
sector emissions which instead rely 
on scaled down national data. Only 
the fugitive emissions were estimated 
using level 1 data. Th is means there 
is a large scope for improvement in 
future years, the data entered by the 
Frankfurt team is based on national 
data sets and has limited economic 
data on the sub sectors within the 
industry sector. Furthermore as 
Frankfurt hosts major rail and air-
port hubs, assuming national aver-
age emissions may lead to large 
uncertainty in the transport emis-
sions reported here. By working with 
other agencies both in the region and 
nationally level 1 datasets may be 
obtained. By establishing such links 
and maintaining the demand for this 
data, future emissions inventories 
may be performed enabling reliable 
year-on-year energy based emissions 
to be compiled for the Frankfurt area 
in future years. 

Industrial Processes 

Industrial process emissions include 
the GhG emissions that are released 
from non-combustion chemical 
reactions at certain industrial sites, 
in addition they include emissions 
that are released during the mainte-
nance of products such as air condi-
tioning units. Th is is the only sector 
in a GhG emissions inventory that 
includes all six Kyoto GhGs.

In the case of this region the emissions 
are 4987 kt CO2e. Th e breakdown is 
presented in Frankfurt Chart 2, and 
is comprised of 19% from mineral 
products, 28% from the chemical 
industry, 43% from metal produc-
tion, 10% from the consumption 
of halocarbons and SF6. Th is sector 
is largely a refl ection of the nature 
and extent of the industry within the 
region. Th e data shows that Frankfurt 
has a range of industrial sites that are 
responsible for these emissions. In 
terms of this sector, level 1 methods 
were only used to estimate 100% 
consumption and production of 
halocarbons and SF6 

Th e industrial sites responsible for 
these emissions are nearly always 
subject to monitoring requirements 
and it requires a relationship to be 
set-up with the regulatory body that 
monitors the large industrial units in 
the region. Th is has yet to be done 
in Frankfurt. Th is relationship can be 
built up to enable future versions of 
the emissions inventory to be popu-
lated with more level 1 data. 

Agriculture

Agricultural emissions include CH4 

and N2O, they are primarily associ-

The previous page contains an overview of the Frankfurt Region. This background off ers a useful insight into the 
sources and size of GhG emissions that we expect to see in the region. The overview tells us that Frankfurt hosts 
major air and rail transport hubs and that the region contains both areas of countryside and of high popula� on den-
sity. Frankfurt’s economic income is made up of a mix of service sector and high-tech manufacturing industries. 

The inventory for the Frankfurt Region is presented below. The inventory is displayed by sector: fi rstly the emissions 
from the combus� on, distribu� on, transforma� on and extrac� on of energy (Frankfurt Chart 1); secondly the emis-
sions from industrial processes (Frankfurt Chart 2); thirdly the emissions from agriculture (Frankfurt Chart 3) and 
fi nally the emissions from waste (Frankfurt Chart 4). We then present the total GhG emissions from the region and 
the breakdown of the emissions in the whole of Germany.
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ated with farmed animals and the 
use of organic and inorganic fertiliz-
ers. Th ere are additional emissions 
associated with the combustion of 
agricultural produce on fi elds.

Th e inventory shows that 1614 kt 
CO2e were emitted from the agri-
cultural sector within the region in 
2005. Frankfurt Chart 3 shows the 
total is made up of 43% from enteric 
fermentation, 11% from manure 
management and 47% from agricul-
tural soils. Th ese emissions have been 
estimated using level 1 approaches for 
100% of the emissions from enteric 
fermentation and manure manage-
ment, but 0% of the emissions from 
agricultural soils.

Waste

Waste emissions include CO2, CH4 
and, N2O. Th e emissions are mostly 
associated with the degradation of 
putrescible waste deposited to land-
fi ll sites, the amount of wastewater, 
whether it is domestic or indus-
trial, and with the incineration of 
waste. Th e levels of emissions are 
refl ected by the amount of waste 
that is deposited to landfi ll sites, the 
management of the site, the amount 
that is recycled and the amount of 
waste that is incinerated.

Th e inventory shows that 610 
kt CO2e were emitted from the 
waste sector in 2005. As shown in 
Frankfurt Chart 4 the total is made 
up of 77% from managed waste 
disposal, 19% from waste water and 
4% from incineration. 

Th e reasons for these emissions are 
due to the Country’s propensity to 
landfi ll its waste rather than to recycle 
or incinerate it, as this data has been 
based on national averages rather 
than locally collected data. Th e emis-
sions have been estimated using level 
3 methods for 100% of the emis-
sions from managed waste disposal 
and incineration, and level 2 meth-
ods have been used to estimate waste 
water. With more locally collected 
information there is clear room for 
improvement in future inventories.

Frankfurt Chart 1: Le� : Emissions from energy combus� on, distribu� on, transforma� on & extrac� on (CO2e).
Right: ���� level used (CO2e)

Frankfurt Chart 2: Le� : Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)

Frankfurt Chart 3: Le� : Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)

Frankfurt Chart 4: Le� : Emissions from waste (CO2e).
Right: ���� level used (CO2e)
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THE emissions for the whole 
of the Frankfurt / Rhain Main 

Region are displayed in Frankfurt 
Chart 5 above, the inset shows the 
percentage of GRIP levels that have 
been used to estimate the emissions. 
Th ese emissions represent the sum of 
the emissions presented on the pre-
vious two pages. Th e emissions for 
Germany are displayed in Frankfurt 
Chart 6 above.  Th is shows the rela-
tive diff erence in the emissions in the 
region to that displayed nationally. 
Th e region has a slightly higher share 
of energy emissions to that displayed 
nationally and a lower share of agri-
cultural emissions,  industrial process 
and waste emissions are broadly in 
line. Th e emissions per-capita of the 
region are 13.7tCO2e compared to 
12.2tCO2e in Germany. Th is can be 
explained by the higher share of indus-
try within Frankfurt to that displayed 
in wider Germany. Th is is because the 
majority of the emissions estimations 
have been performed using GRIP 
level 2 which largely aggregates emis-
sions on the basis of economic activ-
ity. Th e two regions with a similar 
per-capita emissions are Stuttgart and 
Bologna. Th e emissions per-capita are 
above the average of the regions and 
are also above the European average.  
Th ey are similar in size to the emis-
sions per capita of Norway, Holland 

and Belgium. Although this needs to 
be considered in terms of the level 
of the methodology used, which in 
this case is largely level 2 and level 3 
methods. Furthermore, the emissions 
are eff ected by the type of electricity 
generation in Germany that is more 
carbon intensive then those of other 
countries.

Th e table below displays the emis-
sions for the whole of Frankfurt/ 
Rhain Main on a sector-by-sector 
basis and the main sub-sectors of 
the energy sector. Th e results are 
displayed in terms of each of the 
six Kyoto greenhouse gases. Th e 
table shows the relative contribu-
tions that each gas makes from each 
source, with the CO2e amount dis-
played also. Th is table clearly shows 
that CO2 emissions from the energy 
sector dominate the emissions from 
this region. Th ese account for 92% 
of CO2 emissions and 85% of CO2e 
emissions. Th is is a common feature 
to all the emissions inventories pre-
sented in this brochure. It is this data 
and the activity data underpinning it 
that drives the GRIP Scenario Tool, 
which is the platform of the GRIP 
Scenario process. It is this process 
that enables regions to form scenarios 
of how they can reduce their energy 
emissions within their region. Th is 

can then be used to form preferred 
strategies on how the region may 
develop. Th ese are the next step of the 
EUCO2 project, and are explained in 
more detail at the end of this docu-
ment. 

Th e table below and Frankfurt Chart 
5 above show that the energy sector 
is responsible for 86% emissions, 
Industrial Processes for 10%, Waste 
for 1% and Agriculture for 3% of 
emissions. Th is shows the clear need 
to focus on the energy system needed 
for Frankfurt to be a low-carbon 
region of the future. 

Frankfurt Chart 5: Le� : Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)
Frankfurt Chart 6: Total na� onal 

emissions by sector (CO2e)
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Glasgow & the Clyde Valley

GLASGOW Region covers 
an area of 3,405 sq km - in 

Scotland, UK, and includes the 
City of Glasgow. It contains 0.79m 
households, just under half of which 
are located in the Glasgow City area. 
The population of the region in the 
year 2004 stood at 1.75m and it is 
one the most densely-populated 
regions in Scotland.

The Gross Domestic Product (GDP) 
of the region in 2004 was valued at 
£29.3Bn. This relatively low level of 
economic activity equated to GDP 
per capita of £16,791, below the UK 
average of £17,344. 

The level of economic activity of 
Glasgow and the Clyde Valley 
(GCV) is heavily dominated by the 
Glasgow City area. The economy 
within Glasgow has changed greatly 
over recent years, from one that was 
dominated by ship building and 
imports to one that is dominated 
by the service industry. Elsewhere 
within the region there continues to 
be a contingent of heavy and pollut-
ing activity. The region also contains 
a large amount of coal mining. In 
2004, the region accounted for 32% 
of Scotland’s manufacturing output. 

The region has an agricultural indus-
try holding approximately 2% of the 
UK’s animal population in 2004. The 
impact of events such as BSE and 
Foot and Mouth have led to chang-
ing farming practices in recent years, 
and these changes have had a subse-
quent effect on releases of methane 
(CH4) and nitrous oxide (N2O) from 
the agricultural sector. 

The region has one airport, Glasgow 
International. It is the largest and 
busiest airport in Scotland, handling 
8.5m passengers in 2004. Glasgow 
Prestwick Airport despite its name 
is located just outside the region it is 
much smaller than the international, 
but handles 2.2m passengers. It has 
experienced enormous expansion 
(from 0.7m passengers in 1999) and 
is expected to increase further with 
the activity of budget airlines. 

The main railway line departing 
from the region is electrified, which 
presents less direct emissions than 
a non-electrified route. Despite the 
line being electrified, a small number 
of diesel trains continue to use the 
routes. On a smaller scale, there 
is the Glasgow City underground 
system. The road network joins up 

areas of habitation in the region. In 
2004, approximately 593,500 cars 
were registered in the region. 

Emissions from Glasgow 

The energy sector, including trans-
port and fugitive emissions, accounts 
for 99.9% of regional CO2 emissions 
(12,827kt CO2), with CH4and N2O 
emissions adding an additional 937kt 
CO2Eqv, making a total of 13,772kt 
CO2Eqv for the year 2004. 

The Chart below shows the break-
down of GCV GHG emissions, from 
the energy sector in the year 2004. 

Households in the Glasgow region 
consume a slightly higher than aver-
age amount of energy due, possibly, 
to the weather and the level of insu-
lation in homes among other factors. 
Domestic emissions per household 
are 5.93t CO2, and per person are 
2.67t CO2. 

Additional emissions reported within 
the energy sector include 1,346kt 
CO2Eqv from the energy consumed 
by the commercial, public adminis-
tration and agricultural sectors and 
2,542 ktCO2from the GCV region’s 
industrial sector.  Total Fugitive 
emissions from other energy sources 
in the GCV region for 2004 were 
estimated to be 1,210kt CO2Eqv. 

These figurative sources include 
Methane released from the gas dis-
tribution network, electricity losses 
from the grid and Methane leakage 
from coal mining.

The inventory shows that within 
the transport sector, road transport 
accounts for the largest proportion of 
emissions in the GCV with 3,395kt 
CO2in 2004 cars. The GCV emissions 
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from transport sources accounted for 
2.7% of total road transport emis-
sions within the UK. Th is is higher 
then its population would indicate. 
Waste disposal in GCV emitted 559 
ktCO2Eqv and emissions from agri-
culture were estimated at 721 kt 
CO2Eqv. Th ere are no industries in 
the GVC regions which emit ‘process 
emissions’. 

Overall the emissions for the GCV 
region are estimated at 8.8 tCO2Eqv 
per person, and 0.36 ktCO2Eqv per 
unit of GVA. 
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Overview of greenhouse gas emissions for Glasgow region, showing 
percentage emissions, above le� , and GRIP levels, above right.
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Greenhouse gas emissions for Glasgow region from energy, broken down 
by sector; showing percentage emissions, above, and GRIP levels, below.
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Hamburg ��
HAMBURG is Germany’s second 

largest city, as well as a “Land” 
(State) of the Federal Republic. It 
is situated on the North German 
Plain, at the head of the Elbe estu-
ary, around 100 km from the river’s 
North Sea mouth. With 1.75 million 
inhabitants, Hamburg is number 10 
among the european metropolises, 
covering an area of 755 km2.

Th e Hamburg Metropolitan Region, 
with its 4.3 million inhabitants, 
encompasses 14 districts of the neigh-
bouring Federal States Schleswig-
Holstein and Lower Saxony 
(Niedersachsen) and covers an area of 
19.802 km2. Th e region has a mari-
time climate with mild winters and 
an annual average air temperature of 
9.3 °C. Its GDP per capita is 32,440 
€, per household 64,000 €.

Trading and transport services have a 
long tradition in Hamburg, refl ecting 
the more than 800-year history of it’s 
port, which today is the second larg-
est in Europe. Th ese activities have 
been complemented in more recent 
times by the growth of business serv-
ices. Th e German unifi cation gave 

back the natural „Hinterland“ to 
Hamburg and boosted its function 
as a regional capital. Th e Hamburg 
Metropolitan Region has a legacy as 
Northern Europe’s main tranship-
ment centre for goods of all kinds, as 
key gateway for the overseas trade of 
the Baltic states and as a logistics hub 
for Eastern Europe.

Th e Hamburg Metropolitan Region 
is the world’s third largest avia-
tion industry centre, with 20,000 
employees and 400 subcontracting 
fi rms in the surrounding districts. 
South of the river Elbe you fi nd 
Europe’s largest cohesive industrial 
area, with refi neries, metal works 
and petrochemical works and the 
second largest copper plant in 
Europe – in direct neighbourship to 
Europe’s biggest fruit-growing area. 
Agriculture is the dominating activ-
ity in most of the peripheral dis-
tricts of the Hamburg Metropolitan 
Region, but in subcentres like Stade, 
Lüneburg and Elmshorn, small and 
middle sized logistics and technol-
ogy enterprises contribute to the 
welfare of the region.

Th e Hamburg Metropolitan Region 
is home to large publishing houses of 
tradition, creative advertising, game 
producers, a stronghold of the movie 
industry and centre of high-qual-
ity televised information and enter-
tainment, making it one of Europe’s 
leading media centres with more 
than 100,000 people working in this 
sector. An additional strength of the 
regional economy is medical and 
mechanical engineering. Th e region 
is also an important location for the 
renewable energy industry, both in 
headquarters and in installations.

Th e region’s public transport is one of 
the closest-knit in the world, with an 
integrated ticket system for the whole 

Hamburg Metropolitan Region. In 
the city itself, 98% of the population 
live closer than 300 meters to the 
next public transport station.

Hamburg is a city endowed with 
many green spaces and parks, even 
in the densely populated inner-city 
districts. Air pollution has been 
reduced by 50 percent, mainly 
by means of emissions-reducing 
upgrades of power stations and 
industrial combustion plants as well 
as the expansion of the district heat-
ing system that now services 45% of 
the households. Cleaner air has also 
improved the health of the city’s 
trees, which number an estimated  2 
million.

Rainer Scheppelmann
Behörde für Stadtentwicklung und Umwelt 
Leitstelle Klimaschutz
Stadthausbrücke 8 
20355 Hamburg
Tel.: 0049 40 42840 2536
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Emissions from the 
Energy Sector

Greenhouse gas emissions from the 
combustion, distribution, transfor-
mation and extraction of energy are 
of three types: carbon dioxide (CO2), 
methane (CH4) and nitrous oxide 
(N2O). The levels of emissions vary 
depending on the manner in which 
energy is combusted/distributed/
transformed/extracted, as well as 
the type of energy source (gas, solid, 
liquid, electricity etc).

The size of the emissions released 
from a region is determined by the 
type of energy combusted/distrib-
uted/transformed and extracted 
within it as well as how and where 
the electricity it consumes is pro-
duced. In this summary we present 
the overall data by sector, there are, 
depending on the levels potentially 
in excess of 1000 variables underpin-
ning these figures. These are all avail-
able separately from the author.

The emissions from the energy sector 
in the Hamburg area in 2005 was 
33959 kt CO2e. Hamburg Chart 
1, on the opposite page presents the 
emissions associated with energy from 
the region. It shows the relative size of 
the main components of the energy 
sectors emissions in terms of CO2e. It 
shows that, in Hamburg the emissions 
from the residential sector accounted 

for 18% of energy emissions, the 
service sector made up 20% of CO2e 
emissions, the industrial sector 19% 
and the transport sector 33%. The 
energy industry of Hamburg repre-
sented 5% of emissions and finally 
fugitive emissions account for 5%. 
This mix reflects the economic activity 
of the region and the transport infra-
structure of the region. Underpinning 
all of these figures are sector specific 
amounts of energy consumed / com-
busted and their associated emissions, 
all considered in terms of the GRIP 
level used to estimate them. 

In GRIP there are three different 
methodological levels associated 
with each emissions source, depend-
ing on the data available to carry out 
the emissions calculations. The use of 
GRIP level 1 methodology requires 
information collected locally on, in 
this case, energy consumption by type 
from different sectors, and is the level 
with which the highest confidence can 
be attached to the emissions reported. 
The insert in Hamburg Chart 1 shows 
the GRIP levels used for each sub-
sector as a percentage, for estimating 
the emissions from each sub-sector. 
This insert shows that level 1 meth-
ods were used to estimate 100% of 
the residential sector, industrial sector, 
transport sector, energy industry and 
fugitive emissions and 90% of serv-
ice sector emissions. This means that 
nearly all the data entered by the team 

in Hamburg was sourced from local 
measured data sets. This will enable 
year-on-year energy based emissions 
to be compiled for the Hamburg area 
in future years. 

Industrial Processes 

Industrial process emissions include 
the GhG emissions that are released 
from non-combustion chemical 
reactions at certain industrial sites, 
in addition they include emissions 
that are released during the mainte-
nance of products such as air condi-
tioning units. This is the only sector 
in a GhG emissions inventory that 
includes all six Kyoto GhGs.

In the case of this region the emissions 
are 2 817 kt CO2e. The breakdown is 
presented in Hamburg Chart 2, and 
is comprised of 14% from the chemi-
cal industry, 66% from metal produc-
tion and 20% from the consumption 
of halocarbons and SF6. This sector 
is largely a reflection of the nature 
and extent of the industry within the 
region. The data shows that Hamburg 
has a large metal production industry 
that is responsible for emissions. In 
terms of this sector, level 2 methods 
were used to estimate 100% of the 
emissions from the chemical indus-
try and metal production and level 1 
methods were used for 100% of the 
emissions from the consumption of 
halocarbons and SF6. 

The industrial sites responsible for 
these emissions are nearly always sub-
ject to monitoring requirements and it 
requires a relationship to be set-up with 
the regulatory body that monitors the 
large industrial units in the region. This 
is yet to be done here. This relationship 
can be built to enable future versions 
of the emissions inventory to be popu-
lated with more level 1 data. 

The previous page contains an overview of the Hamburg Region. This background offers a useful insight into 
the sources and size of GhG emissions that we expect to see in the region. The overview tells us that Hamburg 
has a large industrial area including energy produc�on industries, a large agricultural area and benefits from 
mild winters, all of which can influence the emissions from the area. The energy that it consumes is mostly 
liquid and gas fossil fuels.

The inventory for the Hamburg Region is presented below. The inventory is displayed by sector: firstly the 
emissions from the combus�on, distribu�on, transforma�on and extrac�on of energy (Hamburg Chart 1); 
secondly the emissions from industrial processes (Hamburg Chart 2); thirdly the emissions from agriculture 
(Hamburg Chart 3) and finally the emissions from waste (Hamburg Chart 4). We then present the total GhG 
emissions from the region and the breakdown of the emissions in the whole of Germany.
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Agriculture

Agricultural emissions include CH4 
and N2O, they are primarily asso-
ciated with farmed animals and the 
use of organic and inorganic fertiliz-
ers. Th ere are additional emissions 
associated with the combustion of 
agricultural produce on fi elds.  

Th e inventory shows that 4 463 kt 
CO2e were emitted from the agricul-
tural sector within the region in 2005. 
Hamburg Chart 3 shows the total is 
made up of 34% from enteric fer-
mentation, 10% from manure man-
agement and 56% from agricultural 
soils – refl ecting the large fruit grow-
ing areas in the region. Th ese emis-
sions have been estimated using level 1 
approaches for 100% of the emissions 
from enteric fermentation, manure 
management and other sources, level 
2 methods were used to estimate the 
emissions from agricultural soils.

Waste

Waste emissions include CO2, CH4 
and, N2O. Th e emissions are mostly 
associated with the degradation of 
putrescible waste deposited to land-
fi ll sites, the amount of wastewater, 
whether it is domestic or indus-
trial, and with the incineration of 
waste. Th e levels of emissions are 
refl ected by the amount of waste 
that is deposited to landfi ll sites, the 
management of the site, the amount 
that is recycled and the amount of 
waste that is incinerated.

Th e inventory shows that 284 
kt CO2e were emitted from the 
waste sector in 2005. As shown in 
Hamburg Chart 4 the total is made 
up of 55% from managed waste dis-
posal and 45% from waste water. 

Th ese emissions are low overall, and 
this is due to the region’s propensity 
to burn its waste for electricity pro-
duction (those emissions are consid-
ered under energy). Furthermore, 
the region has relatively higher recy-
cling rates which reduce its emis-
sions from the waste sector. Th e 
remaining emissions are due to the 
remaining waste that is landfi lled.   
Th e emissions have been estimated 
using level 1 methods for 100% of 
the emissions from managed waste 
disposal and waste water. 

Hamburg Chart 1: Le� : Emissions from energy combus� on, distribu� on, transforma� on & extrac� on (CO2e).
Right: ���� level used (CO2e)

Hamburg Chart 2: Le� : Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)

Hamburg Chart 3: Le� : Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)

Hamburg Chart 4: Le� : Emissions from waste (CO2e).
Right: ���� level used (CO2e)
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THE emissions for the whole 
of the Hamburg Metropolitan 

Region are displayed in Hamburg 
Chart 5 above, the inset shows the 
percentage of GRIP levels that have 
been used to estimate the emissions. 
Th ese emissions represent the sum of 
the emissions presented on the pre-
vious two pages. Th e emissions for 
Germany are displayed in Hamburg 
Chart 6 above.  Th is shows the rela-
tive diff erence in the emissions in 
the region to that displayed nation-
ally. Th e region has the same share 
of energy emissions to that displayed 
nationally, a lower share of  Industrial 
process and waste emissions and a 
higher share of Agricultural emis-
sions. Th e emissions per-capita of 
the region are 9.75tCO2e compared 
to 12.2tCO22e in Germany. Th is 
can be explained by the nature of 
the economy within Hamburg to 
that displayed in wider Germany. 
Regions with a similar per-capita 
emissions include Turin, Veneto and 
Ljubljana. Th e emissions per-capita 
are above the average of the regions 
and are also above the European aver-
age.  Th ey are similar in size to the 
emissions per capita of Italy, France, 
Spain and Portugal. Th e data has 
been largely compiled using meas-
ured data and is therefore dependent 
on those datasets. Furthermore, the 
emissions are eff ected by the type of 
electricity generation in Germany 

that is more carbon intensive then 
those of other countries.

Th e table below displays the emis-
sions for the whole of Hamburg 
Metropolitan Region on a sector-by-
sector basis and the main sub-sec-
tors of the energy sector. Th e results 
are displayed in terms of each of 
the six Kyoto greenhouse gases. Th e 
table shows the relative contribu-
tions that each gas makes from each 
source, with the CO2e amount dis-
played also. Th is table clearly shows 
that CO2 emissions from the energy 
sector dominate the emissions from 
this region. Th ese account for 94% 
of CO2 emissions and 79% of CO2e 
emissions. Whilst this is a lower share 
than other regions. Th e dominance of 
CO2 emissions from the energy sector 
is a common feature to all the emis-
sions inventories presented in this 

brochure. It is this data and the activ-
ity data underpinning it that drives 
the GRIP Scenario Tool, which is 
the platform of the GRIP Scenario 
process. It is this process that ena-
bles regions to form scenarios of how 
they can reduce their energy emis-
sions within their region. Th is can 
then be used to form preferred strate-
gies on how the region may develop. 
Th ese are the next step of the EUCO2 
project, and are explained in more 
detail at the end of this document. 

Th e table below and Hamburg Chart 
5 above show that the energy sector 
is responsible for 82% emissions, 
Industrial Processes for 7%, Waste 
for less than 1% and Agriculture for 
11% of emissions. Th is shows the 
clear need to focus on the energy 
system needed for Hamburg to be a 
low-carbon region of the future.

Hamburg Chart 5: Le� : Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)
Hamburg Chart 6: Total na� onal 

emissions by sector (CO2e)

�������

����

�����������

����������

����

������

���

������������

���

���

����

����

����

����

����

����

����

����

����

�����

������� �����������

����������

������ ������������ ������

�
�
��
�
�
�

�
�
�
�

�
�
�
�

�
��
�
�
� �
�
��
�
�
�

�������� �������� ��������

�������

����

�����������

����������

���

������

���

������������

����

Energy

Industr
ial P

roce
sse

s
Waste

Agric
ultu

re
To

tal

�� �� �� ������������� �� ���������

������ ��� ��� ��� ��� ��� ��� ������������� ������������

�������������� �������� ����� ���� ��������

���������� ������� ���� ���� �������

�������� ������� ���� ���� �������

�������� ������� ���� ���� �������

��������������� ������� ���� ���� �������

��������� �������� ���� ���� ��������

������� ������� ����� ���� �������

�������������������� ������� ���� ���� ������ ����� ���� �������

����� ���� ���� ���� ������

����������� ����� ���� �������

����� �������� ������ ���� ������ ����� ���� ��������



35GRIP / May 2009Helsinki

HELSINKI METROPOLITAN AREA 
is located in the southern part 

of Finland on the coast of the Baltic 
Sea. The region covers 766 square 
kilometres, which represents 0.2 
percent of Finland’s total area. The 
population density is the highest in 
the country and, with 1330 inhabit-
ants per square kilometre, is almost 
eighty times higher than the coun-
try’s average. The moderate weather 
of Helsinki is influenced by both 
maritime and continental climate 
patterns. The annual mean tempera-
ture has been varying between 6 and 
7 degrees in the past years, being 
around 5 °C in the 1950s.

The area comprises of Helsinki, the 
capital of the country, along with its 
neighbouring cities Espoo, Vantaa 
and Kauniainen. It had 988 500 
inhabitants in December 2005 with 
an average annual growth rate of 
just under one per cent in the 21st 
century. Total increase in popula-
tion by 2005 compared to 1990 has 
been 166 000. Demographically 
typical feature is high percentage of 
working population between 20 and 
40 years of age, which makes the age 
distribution appear younger than in 

the rest of Finland.

Helsinki was founded in 1550 by the 
king Gustav I of Sweden. For a long 
time it remained a small coastal town 
but began to develop into a major 
city in the 19th century. Since then, 
traffic connections have been greatly 
extended, turning the region into a 
“Gateway to East”. The railway from 
Helsinki to St. Petersburg was com-
pleted already in 1870.

Helsinki Metropolitan Area is the 
largest urbanized area in Finland 
and the centre for economy, culture 
and science. It has eight of Finland’s 
twenty universities, the majority of 
the corporate headquarters and an 
international airport and harbours. 
The unemployment rate was 8.1 per 
cent in 2005 whereas the national 
figure was 11.1. The region is also 
richest in Finland in terms of Gross 
Domestic Product. In 2005 GDP 
per capita was roughly 40 000 euros 
compared to 30 000 for the whole of 
Finland.

In the cities of Helsinki, Espoo, 
Vantaa and Kauniainen agriculture 
is practically non-existent. The share 

Helsinki Metropolitan Area Council (YTV) 
Regional and Environmental Informa�on 
Johannes Lounasheimo 
Tel. +358 400 100 601, fax. +358 9 1561 334 
johannes.lounasheimo@ytv.fi 

of service sector in the gross value 
added is on the other hand almost 80 
per cent. Industry corresponds to the 
rest, majority of which is from elec-
tronics. The most prominent busi-
nesses in the region include whole-
sale trade, finance and insurance 
services, and information-intensive 
business services.

The number of cars registered is 
somewhat lower (0.4 per citizen) 
than in the rest of the country (0.5). 
There is an integrated public trans-
portation system with commuter 
trains, trams, buses and the under-
ground. Pedestrian zones in the city 
centres are however fairly small and 
car traffic has been on the increase. 
The situation with cycling has 
improved greatly over the last decade. 
There are more than 2 500 kilome-
tres of bicycle lanes in the Helsinki 
Metropolitan Area.

The number of households in the 
region was 512 000 in 2005. The 
average living area per capita was 
34 m2. Approximately half of the 
houses are owner-occupied and half 
are rented. Almost eighty per cent 
are heated by district heating. A few 
large CHP power plants produce 
electricity and heat using natural gas 
and lignite as main fuels.

Helsinki
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was taken from local measured data 
sets and therefore that the inventory 
has been produced using the high-
est quality level available data. Th is 
shows a clear potential for additional 
emissions inventories to be compiled 
for years prior to 2005. Furthermore, 
by maintaining the demand for this 
data, future emissions inventories 
may be performed enabling reliable 
year-on-year energy based emissions 
to be compiled for the Helsinki area 
in future years. 

Industrial Processes 

Industrial process emissions include 
the GhG emissions that are released 
from non-combustion chemical 
reactions at certain industrial sites, in 
addition they include emissions that 
are released during the maintenance 
of certain products such as air condi-
tioning units. Th is is the only sector 
in a GhG emissions inventory that 
includes all six Kyoto GhGs.

In the case of this region the emissions 
are 168 kt CO2e. Th is is presented in 
Helsinki chart 2, and is comprised 
entirely of the consumption of halo-
carbons and SF6. Th e data refl ects the 
fact that Helsinki does not have any 
other types of industrial sites responsi-
ble for other emissions. In terms of this 
sector, level 1 methods using local data 
were used to estimate 100% of mineral 
products emissions, 100% of chemi-
cal industry emissions, 100% of metal 
production emissions, 100% of pro-
duction of halocarbons and SF6 and 
100% of the emissions from the con-
sumption of halocarbons and SF6. Th e 
emissions here are less reliable if they 
have not been estimated using level 
1 approaches. In Helsinki’s case links 
have been made with local regulatory 
bodies and industry and have estab-
lished that no sites of the type relevant 
to this sector are in existence. 

Emissions from the 
Energy Sector

Greenhouse gas emissions from the 
combustion, distribution, transfor-
mation and extraction of energy are 
of three types: carbon dioxide (CO2), 
methane (CH4) and nitrous oxide 
(N2O). Th e levels of emissions vary 
depending on the manner in which 
energy is combusted/distributed/
transformed/extracted, as well as 
the type of energy source (gas, solid, 
liquid, electricity etc).

Th e size of the emissions released 
from a region is determined by the 
type of energy combusted/distrib-
uted/transformed and extracted 
within it as well as how and where 
the electricity it consumes is pro-
duced. In this summary we present 
the overall data by sector, there are, 
depending on the levels potentially 
in excess of 1000 variables underpin-
ning these fi gures. Th ese are all avail-
able separately from the author.

Th e total emissions from the energy 
sector in Helsinki Metropolitan 
area in 2005 was 6,703 kt CO2e. 
Helsinki Chart 1, on the opposite 
page presents the breakdown of the 
source of the emissions associated 
with energy from the region. It shows 
the relative size of the main compo-
nents of the energy sectors emissions 
in terms of CO2e. It shows that the 
emissions from the residential sector 

made up 37% of CO2e emissions, 
the service sector 32%, the indus-
trial sector 9% and the transport 
sector 22%. Th ere are no petroleum 
refi neries or solid fuel transforma-
tion plants in the region and there-
fore there are no emissions from 
these sources.  Finally, fugitive emis-
sions account for 0.04% total energy 
emissions. Th is mix can be explained 
due to the high economic share of 
the service sector in the region com-
pared to that displayed nationally, 
the somewhat higher population 
density of the region, the established 
transport links and a high amount of 
both CHP and heat networks in the 
region – which are more effi  cient and 
result in lower losses (fugitive emis-
sions). Underpinning all of these fi g-
ures are sector specifi c amounts of 
energy consumed / combusted and 
their associated emissions, all consid-
ered in terms of the GRIP level used 
to estimate them. 

In GRIP there are three diff er-
ent methodological levels associ-
ated with each emissions source, 
depending on the data available to 
carry out the emissions calculations. 
Th e use of GRIP level 1 methodol-
ogy requires information collected 
locally on, in this case, energy con-
sumption by type from diff erent sec-
tors, and is the level with which the 
highest confi dence can be attached 
to the emissions reported. Th e insert 
in Helsinki Chart 1 shows the GRIP 
levels used to estimate the emissions 
from each sub-sector as a percentage 
of those emissions estimated. Th is 
insert shows that level 1 methods 
were used to estimate 100% of the 
emissions from the domestic sector, 
100% of the service sector, 100% 
of the industrial sector, 100% of the 
transport sector, 100% of the energy 
industry and 100% of the fugitive 
emissions. Th is means that all the 
data entered by the team in Helsinki 

The previous page contains an overview of the Helsinki Metropolitan Region. This background off ers a useful insight 
into the nature and type of emissions that we expect to see in the region. The overview tells us that Helsinki has a 
compara� vely higher amount of people working in the service sector than that displayed na� onally. The energy that 
it consumes is mostly fossil based, although it is used in a more effi  cient manner. As a consequence, despite their 
rela� vely low annual average temperatures, their emissions are lower then other regions. 

We present the inventory for the Helsinki Metropolitan Region below. This is displayed by sector: fi rstly the emis-
sions from the combus� on, distribu� on, transforma� on and extrac� on of energy (Helsinki Chart 1); secondly the 
emissions from industrial processes (Helsinki Chart 2); thirdly the emissions from agriculture (Helsinki Chart 3) and 
fi nally in terms of the emissions from waste (Helsinki Chart 4). We then present total GhG emissions from the region 
and the breakdown of emissions from the whole of Finland (Helsinki Charts 5 and 6).
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Agriculture

Agricultural emissions include CH4 
and N2O, they are primarily asso-
ciated with farm yard animals and 
the use of organic and inorganic 
fertilizers. Th ere are additional 
emissions associated with the com-
bustion of agricultural produce on 
fi elds.  

Th e inventory, illustrated in Helsinki 
Chart 3 shows that 28 kt CO2e were 
emitted from the agricultural sector 
within the region in 2005. Th is total 
is comprised of 2% from enteric fer-
mentation, 0% from manure man-
agement, 98% from agricultural 
soils and, 0% from other sources. 
Th ese emissions have been esti-
mated using level 1 approaches for 
100% of the emissions from enteric 
fermentation, 100% from manure 
management, 0% from agricultural 
soils and, 100% of the emissions 
from other sources.

Waste

Waste emissions include CO2, 
CH4 and, N2O. Th e emissions are 
mostly associated with the degra-
dation of putrescible waste depos-
ited to landfi ll sites, the amount of 
wastewater, whether it is domestic 
or industrial, and the amount of 
waste which is incinerated. Th e 
size of emissions refl ect the volume 
of waste that is deposited to land-
fi ll sites, the management of the 
site, the amount that is recycled 
and the amount of waste that is 
incinerated.

Helsinki Chart 4 shows that 42 kt 
CO2e were emitted from the waste 
sector in 2005. In the case of the 
region this was comprised of 55% 
from managed waste disposal, 0% 
from unmanaged waste disposal, 
18% from waste water and 27% 
from other sources, which in this 
case are from compost.

Th e emissions have been estimated 
using level 1 methods in 100% 
from managed waste disposal, 
100% unmanaged waste disposal, 
100% waste water and 100% incin-
eration. Th is provides us with a high 
degree of confi dence in the emis-
sions estimations for this sector in 
the region.

Helsinki Chart 1: Le� : Emissions from energy combus� on, distribu� on, transforma� on & extrac� on (CO2e).
Right: ���� level used (CO2e)

Helsinki Chart 2: Le� : Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)

Helsinki Chart 3: Le� : Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)

Helsinki Chart 4: Le� : Emissions from waste (CO2e).
Right: ���� level used (CO2e)
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THE emissions for the whole of 
the Helsinki Region are dis-

played in Helsinki Chart 5 above, the 
inset shows the percentage of GRIP 
levels that have been used to estimate 
the emissions. Th ese emissions rep-
resent the sum of the emissions pre-
sented on the previous two pages. Th e 
emissions for Finland are displayed in 
Helsinki Chart 6 above.  Th is shows 
the relative diff erence in the emis-
sions in the region to that displayed 
nationally. Th e region has a higher 
share of energy emissions to that dis-
played nationally, a lower share of  
Industrial process and Agricultural 
emissions and a similar share of 
Waste emissions. Th e emissions per-
capita of the region are 7tCO2e com-
pared to 13.1tCO2e in Finland. Th is 
can be explained by the type of fuel 
combusted in Helsinki, its Transport 
system and its service sector base. 
Regions with a similar per-capita 
emissions include Porto, Madrid and 
Brussels. Th e emissions per-capita are 
below the average of the regions and 
are also below the European average.  
Th ey are similar in size to the emis-
sions per capita of Sweden. Th e data 
has been largely compiled using meas-
ured data and is therefore dependent 
on those datasets. Furthermore, the 
emissions are eff ected by the type of 
electricity generation in Finland that 
is less carbon intensive than those of 
other countries.

Th e table below displays the emis-
sions for the whole of Helsinki 
Region on a sector-by-sector basis 
and the main sub-sectors of the 
energy sector. Th e results are dis-
played in terms of each of the six 
Kyoto greenhouse gases. Th e table 
shows the relative contributions that 
each gas makes from each source, 
with the CO2e amount displayed 
also. Th is table clearly shows that 
CO2 emissions from the energy 
sector dominate the emissions from 
this region. Th ese account for 100% 
of CO2 emissions and 95% of CO2e 
emissions. Th e dominance of CO2 
emissions from the energy sector is a 
common feature to all the emissions 
inventories presented in this bro-
chure. It is this data and the activ-
ity data underpinning it that drives 

the GRIP Scenario Tool, which is 
the platform of the GRIP Scenario 
process. It is this process that enables 
regions to form scenarios of how they 
can reduce their energy emissions 
within their region. Th is can then be 
used to form preferred strategies on 
how the region may develop. Th ese 
are the next step of the EUCO2 
project, and are explained in more 
detail at the end of this document. 

Th e table below and Helsinki Chart 
5 above show that the energy sector 
is responsible for 97% emissions, 
Industrial Processes for 2%, Waste 
for 1% and Agriculture under 1% of 
emissions. Th is shows the clear need 
to focus on the energy system needed 
for Helsinki to be a low-carbon region 
of the future.

Helsinki Chart 5: Le� : Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)
Helsinki Chart 6: Total na� onal 

emissions by sector (CO2e)
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THE Community (Region) of 
Madrid is a single province of 

8.028 square kilometres and includes 
the capital of the country. It has 
three distinct areas: the metropolitan 
area, which crosses nearly the whole 
region from northeast to southwest, 
including heavily dense industrial 
areas, residential areas and also a 
large number of commercial spots; 
the Sierra (mountains) in the north, 
a highly protected natural area; and 
the Campiña, a basically agricul-
tural area, in the south. 84% of the 
land lies at an altitude of over 600 
metres, giving rise to a dry, continen-
tal climate with major variations in 
seasonal temperatures. Nowadays we 
can speak about a larger connection 
of the metropolitan area with the 
surrounding regions, Guadalajara 
and Toledo of Castilla la Mancha, 
and Segovia of Castilla Leon.

Th e average annual population 
growth is mainly due to the natural 
increase, combined with an increasing 
net migration. Th e drop in the fertil-
ity rate, which is now amongst the 
lowest in the EU, and the unknown 
illegal immigration, meant small rises 

in numbers and the relative ageing of 
the population in the beginning of 
the 1990’s. So we reached the lowest 
increase rate in the middle of the 
90’s. Since 2004, when the immigra-
tion was legalised, the total popula-
tion increased signifi cantly. In 2006, 
13,22% of the resident had a foreign 
nationality. In the medium term, 
there will be a geographical redistri-
bution of the population rather than 
any signifi cant increases.

If we take a look to the demographic 
structure we observe also a progres-
sive increase of the ageing, as in most 
European countries.

Th e pressure on today’s labour 
market, a consequence of the ‘baby 
boom’ of the 1960s, will be reduced; 
in fact, there is already a spectacular 
decline in the numbers of children 
of pre-school age. Th is phenomenon 
was compensated, as mentioned, 
through the incorporation of the 
immigrants as cheap handworker, 
attracted by the economical boom 
special due to the explosive increase 
of the building sector.

Another indicator is density. 93% 
of the region’s population is concen-
trated on only 24% of its surface area. 
Th is fact, which is common to all the 
capital regions in Europe, is particu-
larly striking in Madrid, where the 
fall-off  in population density is very 
pronounced.

Th e Madrid region is also attractive 
as the  administrative centre of Spain, 
even if decentralisation, the conse-
quence of the new autonomic state 
structure, allows a progressive dis-
persal of functions. Th e imbalances 
aff ect the sitting of businesses in rela-
tion to residential areas, which leads 
to a great deal of commuting. Th e 
specialization in the services sector of 
the so-called ‘central core’ has led to 
45% of all jobs being concentrated in 
this area, the fi gure rising to 75% for 
fi nancial services and 60% for public 
administration. So we can note that 
the GDP per inhabitant is the high-
est in Spain.

Comunidad de Madrid

The Madrid Region

Alberto Leboreiro Amaro
Subdirector General de Planifi cación Regional
Dirección General de Urbanismo y Estrategia Territorial
Consejería de Medio Ambiente, Vivienda y Ordenación del Territorio
COMUNIDAD DE MADRID
Cl/ Maudes 17 - 28003 Madrid (Spain)
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Emissions from the 
Energy Sector

Greenhouse gas emissions from the 
combustion, distribution, transfor-
mation and extraction of energy are 
of three types: carbon dioxide (CO2), 
methane (CH4) and nitrous oxide 
(N2O). The levels of emissions vary 
depending on the manner in which 
energy is combusted/distributed/
transformed/extracted, as well as 
the type of energy source (gas, solid, 
liquid, electricity etc).

The size of emissions released from a 
region is determined by the type of 
energy combusted/distributed/trans-
formed and extracted within it as 
well as how and where the electric-
ity it consumes is produced. In this 
summary we present the overall data 
by sector, there are, depending on the 
levels potentially in excess of 1000 
variables underpinning these figures. 
These are all available separately from 
the author.

The emissions from the energy sector 
in the Madrid area in 2005 was 
36245 kt CO2e. Madrid Chart 1, on 
the opposite page presents the emis-
sions associated with energy from 
the region from different sectors. It 
shows that in Madrid the emissions 
from the residential sector accounted 
for 24% of energy emissions, the 

service sector made up 19% of CO2e 
emissions, the industrial sector 24% 
and the transport sector 28%. The 
energy industry comprised 0%, as 
there are no petroleum refineries 
or solid fuel transformation plant 
etc in the region.  Finally, fugitive 
emissions account for 5% of energy 
sector emissions. This mix may be 
explained due to the high popula-
tion density in the Madrid Region. 
Underpinning all of these figures are 
sector specific amounts of energy 
consumed / combusted and their 
associated emissions, all considered 
in terms of the GRIP level used to 
estimate them.

In GRIP there are three differ-
ent methodological levels associ-
ated with each emissions source, 
depending on the data available to 
carry out the emissions calculations. 
The use of GRIP level 1 methodol-
ogy requires information collected 
locally on, in this case, energy con-
sumption by type from different sec-
tors, and is the level with which the 
highest confidence can be attached 
to the emissions reported. The insert 
in Madrid Chart 1 shows the GRIP 
levels used for each sub-sector as a 
percentage of the emissions from 
that sub-sector. This insert shows 
that level 1 methods were used to 
estimate 100% of the emissions in 
the residential sector, 100%  of the 

service sector, 64% of the industrial 
sector, 100% of the transport sector, 
100% of the energy industry and, 
100% of the fugitive emissions. This 
means that a large part of the data 
entered by the team in Madrid was 
sourced from locally measured data 
sets. There is potential for improve-
ment in future emissions inventories 
from the service and industry sec-
tors. By establishing and maintain-
ing the demand for this data future 
emissions inventories like this one 
will be made possible. This will 
encourage organizations that hold it 
to collate and provide it. This will 
enable year-on-year energy based 
emissions to be compiled for the 
Madrid area in future years. 

Industrial Processes 

Industrial process emissions include 
the GhG emissions that are released 
from non-combustion chemical 
reactions at certain industrial sites, 
in addition they include emissions 
that are released during the mainte-
nance of products such as air condi-
tioning units. This is the only sector 
in a GhG emissions inventory that 
includes all six Kyoto GhGs.

In the case of this region the emis-
sions are 2 228 kt CO2e. This is 
presented in Madrid Chart 2, and 
is comprised of 65% from mineral 
products, 7% metal production 
and 28% consumption of halocar-
bons and SF6. This sector is usually 
a reflection of the nature and extent 
of the industry within the region, 
there is no chemical industry or 
producers of halogens or SF6 in the 
area. In terms of this sector, level 
1 methods were used to estimate 
100% of the emissions from min-
eral products, 83% of metal pro-
duction and 100% of the emissions 
from the consumption of halocar-
bons and SF6. 

The previous page contains an overview of the Madrid Region. This background offers a useful insight into the 
sources and size of GhG emissions that we expect to see in the region. The overview tells us that Madrid has a 
far higher propor�on of people employed in both the service sector and public sectors than the wider Spanish 
average, and is densely populated. The energy that it consumes is mostly fossil based.

We present the inventory for the Madrid Region below. This is displayed by sector: firstly we present the emis-
sions from the combus�on, distribu�on, transforma�on and extrac�on of energy (Madrid Chart 1); secondly 
the emissions from industrial processes (Madrid Chart 2); thirdly the emissions from agriculture (Madrid Chart 
3) and finally in terms of the emissions from waste (Madrid Chart 4). We then present total GhG emissions 
from the region and also the breakdown of na�onal emissions (Charts 5 and 6).
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Agriculture

Agricultural emissions include CH4 
and N2O, they are primarily asso-
ciated with farmed animals and the 
use of organic and inorganic fertiliz-
ers. Th ere are additional emissions 
associated with the combustion of 
agricultural produce on fi elds.  

Th e inventory shows that 358 CO2e 
were emitted from the agricultural 
sector within the region in 2005. 
Madrid Chart 3 shows that this is 
comprised of 35% from enteric fer-
mentation, 7% from manure man-
agement and 58% from agricultural 
soils.

Th ese emissions have been esti-
mated using level 1 approaches for 
100% of the emissions from enteric 
fermentation and manure manage-
ment and 0% of agricultural soil 
emissions. 

Waste

Waste emissions include CO2, 
CH4 and, N2O. Th e emissions are 
mostly associated with the degra-
dation of putrescible waste depos-
ited to landfi ll sites, the amount of 
wastewater, whether it is domestic 
or industrial, and with the incin-
eration of waste. Th e levels of emis-
sions are refl ected by the amount 
of waste that is deposited to landfi ll 
sites, the management of the site, 
the amount of waste that is recy-
cled and the amount of waste that 
is incinerated without the produc-
tion of electricity.

Th e inventory shows that 2 147 kt 
CO2e were emitted from the waste 
sector in 2005. Madrid Chart 4 
shows the total is comprised of 73% 
from managed waste disposal, 23% 
waste water and 4% from incinera-
tion. 

Th e reasons for these emissions are 
due to the regions propensity to 
landfi ll its waste rather than to recy-
cle or incinerate it. Th e emissions 
have been estimated using level 
1 methods for 100% of the emis-
sions from managed waste disposal, 
100% of waste water and 100% of 
emissions from incineration. 

Madrid Chart 1: Le� : Emissions from energy combus� on, distribu� on, transforma� on & extrac� on (CO2e).
Right: ���� level used (CO2e)

Madrid Chart 2: Le� : Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)

Madrid Chart 3: Le� : Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)

Madrid Chart 4: Le� : Emissions from waste (CO2e).
Right: ���� level used (CO2e)
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THE emissions for the whole of 
the Madrid Region are displayed 

in Madrid Chart 5 above, the inset 
shows the percentage of GRIP levels 
that have been used to estimate the 
emissions. Th ese emissions represent 
the sum of the emissions presented 
on the previous two pages. Th e 
emissions for Spain are displayed in 
Madrid Chart 6 above.  Th is shows 
the relative diff erence in the emis-
sions in the region to that displayed 
nationally. Th e region has a higher 
share of energy and waste emis-
sions to that displayed nationally, a 
lower share of Industrial process and 
Agricultural emissions. Th e emissions 
per-capita of the region are 6.9tCO2e 
compared to 10tCO2e in Spain. Th is 
diff erence can be explained by the 
relatively higher share of the serv-
ice sector within the region to that 
nationally. Regions with a similar per-
capita emissions include Helsinki and 
Brussels. Th e emissions per-capita are 
below the average of the regions and 
are also below the European aver-
age.  Th ey are similar in size to the 
emissions per capita of Sweden. Th e 
data has been largely compiled using 
measured data sets and are therefore 
reliant on the accuracy of those data 
sets. Th e carbon intensity of electric-
ity generation is also lower in Spain 
to that of other countries.

 Th e table below displays the emissions 

for the whole of the Madrid Region on 
a sector-by-sector basis and the main 
sub-sectors of the energy sector. Th e 
results are displayed in terms of each 
of the six Kyoto greenhouse gases. 
Th e table shows the relative contribu-
tions that each gas makes from each 
source, with the CO2e amount dis-
played also. Th is table clearly shows 
that CO2 emissions from the energy 
sector dominate the emissions from 
this region. Th ese account for 96% 
of CO2 emissions and 87% of CO2e 
emissions. Th e dominance of CO2 
emissions from the energy sector is 
a common feature to all the emis-
sions inventories presented in this 
brochure. It is this data and the activ-
ity data underpinning it that drives 
the GRIP Scenario Tool, which is 

the platform of the GRIP Scenario 
process. It is this process that ena-
bles regions to form scenarios of how 
they can reduce their energy emis-
sions within their region. Th is can 
then be used to form preferred strate-
gies on how the region may develop. 
Th ese are the next step of the EUCO2 
project, and are explained in more 
detail at the end of this document. 

Th e table below and Madrid Chart 
5 above show that the energy sector 
is responsible for 89% emissions, 
Industrial Processes for 5%, Waste 
for 5% and Agriculture 1% of emis-
sions. Th is shows the clear need to 
focus on the energy system needed 
for Madrid to be a low-carbon region 
of the future.

Madrid Chart 5: Le� : Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)
Madrid Chart 6: Total na� onal 

emissions by sector (CO2e)
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Napoli
THE province of Naples is one of 

the fi ve provinces of Campania 
Region with 3,086,622 inhabitants 
and a surface of 1,171 km2: it is one 
of the most populated in Italy, with 
its 2,635 inhabitants per km2. Th e 
climate is typically Mediterranean 
except for the few inner zones where 
it is more continental. Th e territory 
is essentially fl at with the exception 
of montainous part like Peninsula 
Sorrentina, Vesuvio and Monte 
Partenio.

Th e plain is characterized by two rel-
evant volcanic areas, Vesuvio and 
Campi Flegrei: between them is con-
centrated the most densely populated 
center, where the city of Portici reaches 
16,000 inhabitants per sq km, one of 
the highest on the planet. Th e province 
is divided in 92 municipalities, the 
biggest one is Naples, with more than 
1,000,000 people and a high concen-
tration of functions and services.

Th e population represents about 
53.4% of the Region Campania while 
the surface is only 9% of the total 
area; it isn’t growing since last years 
but has a young population growth. 
Th e employment rate in 2004 is 42.8 
% while the unemployment rate is 
18.9 %. Th ere are 264,946 compa-
nies present on the territory most of 
them (54%) little-sized enterprises.

Th e coastal level grounds and a 
favourable climate represent the 
chief factors in the agricultural 
sector, characterized by vegetables 
fruit-trees, citrus fruits, olive-trees 
and vine. Th ere are 51,000 agricul-
tural enterprises whose production is 
worth over euro 500 million. 

Th ere are 30,398,000 crafts enter-
prises specialised in clothing and shoes 
(2,109); food products (2,877); furni-
ture and wood objects (2,490); antique 

traditions of artistic handicraft (530). 

Th ere is a strong specialization in 
commercial brokerage for many 
product sectors. Mechanical and 
electromechanical sectors as well as 
the transport sector, are particularly 
important in the industry, as well 
as fashion with 7,600 enterprises of 
clothing, leather and shoes.

Th e natural resources as well as cli-
mate, culture, traditions and accom-
modation provide Naples and its 
surroundings with great touristic 
appeal: the islands of Capri, Procida 
and Ischia, the Sorrentine Peninsula, 
Vesuvius, the archaeological areas of 
Pompei and Herculaeum are very 
famous all over the world represent-
ing the fulcrum of the local economy 
with a large supply of accommoda-
tion.

Foreign trade involves about 2,500 
enterprises that export goods for 
€4,213,000 and import goods for 
€4,457,000. Th e existing transporta-
tion network is strongly infl uenced 
by the main town Naples, that is well 
connected with the whole territory, 
as the centre of a radial system. Th e 
railways network is at moment in a 
big transformation: new railways 
lines are in work such as high speed 
ralways line. 

Th e main rule of Naples City and 
a lot of areas characterized exclu-
sively by residential or commercial 
functions infl uence the present road 
network structure that assures good 
connection inside the whole territory 
but with heavy problems in terms of 
traffi  c and pollution. Good connec-
tions with the exterior and the main 
hubs are also guaranteed by a good 
highway network.

In the port of Naples more than 20,8 

million tons of goods  are loaded and 
inloaded. Tourist traffi  c amounts to 
more than 9 million passengers and 
370 enterprises off er diff erent serv-
ices such as naval reparations, port 
warehouses, furnishing and provi-
sioning services, container services. It 
is destined to be qualifi ed as an ever 
more important logistic platform in 
the Mediterranean. Th e berthing of 
cruise ships has increased by  7,2% 
over 2004 and  tourists numbered 
830,158.  Th e international airport 
of Naples-Capodichino, the most 
important of the South of Italy with 
its 130 fl ights on a daily basis, is 
easily accessible and well-connected: 
it is the principal gateway for more 
than 4,500,000 passengers. 

Th ere are many universities and 
research activities, concerning the sec-
tors of new materials, biotechnology, 
super-conductivity, and aero-space: 5 
universities, 16 research Consortium, 
22 institutes and 8 research centres of 
the National Research Council.

Arch. Valeria Vanella / Mariarosaria Albano / Angelo Venezia
Provincia di Napoli
Direzione PTCP - Piani di se� ore - Proge�   speciali
Via Don Bosco 4f - 80141 Napoli

vavanella@provincia.napoli.it
maalbano@provincia.napoli.it
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Emissions from the 
Energy Sector

Greenhouse gas emissions from the 
combustion, distribution, transfor-
mation and extraction of energy are 
of three types: carbon dioxide (CO2), 
methane (CH4) and nitrous oxide 
(N2O). The levels of emissions vary 
depending on the manner in which 
energy is combusted/distributed/
transformed/extracted, as well as 
the type of energy source (gas, solid, 
liquid, electricity etc).

The size of the emissions released from 
a region is determined by the type of 
energy combusted/distributed/trans-
formed and extracted within it as well 
as how and where the electricity it 
consumes is produced. In this sum-
mary we present the overall data by 
sector, there are, depending on the 
levels potentially in excess of 1000 
variables underpinning these figures. 
These are all available separately from 
the author.

The emissions from the energy sector 
in the Napoli area in 2005 were 
10664 kt CO2e. Napoli Chart 1, on 
the opposite page presents the emis-
sions associated with energy from the 
region. It shows the relative size of the 
main components of the energy sec-
tors emissions in terms of CO2e. It 
shows that, in Napoli the emissions 
from the residential sector accounted 
for 30% of energy emissions, the 
service sector made up 14% of CO2e 
emissions, the industrial sector 14%, 
the transport sector 39%. The energy 
industry comprised 0%, as there are 
no petroleum refineries or solid fuel 
transformation in the region.  Finally, 
fugitive emissions account for 3%. 
This mix may be explained due to 
the high population density. It may 
also be explained by the lower than 
average employment levels in indus-

try. Underpinning all of these figures 
are sector specific amounts of energy 
consumed / combusted and their 
associated emissions, all considered 
in terms of the GRIP level used to 
estimate them. 

In GRIP there are three different 
methodological levels associated 
with each emissions source, depend-
ing on the data available to carry out 
the emissions calculations. The use of 
GRIP level 1 methodology requires 
information collected locally on, in 
this case, energy consumption by 
type from different sectors, and is 
the level with which the highest con-
fidence can be attached to the emis-
sions reported. The insert in Napoli 
Chart 1 shows the GRIP levels used 
to estimate the emissions from each 
sub sector as a percentage of that sec-
tor’s emission. This insert shows that 
level 1 methods were used to esti-
mate 95%  of the emissions from the 
residential sector, 74% of the service 
sector emissions, 64% of the indus-
trial sector’s emissions,  100% of the 
transport sector’s and 97% of fugitive 
emissions. This means that a large 
part of the data entered by the team 
in Napoli was sourced from locally 
measured data sets. There is potential 
for improvement in future emissions 
inventories. However, by establishing 
and maintaining the demand for this 
data, future emissions inventories like 
this one will be made possible. This 
will encourage organizations that 
hold it to collate and provide it ena-
bling year-on-year energy based emis-
sions to be compiled for the Napoli 
area in future years. 

Industrial Processes 

Industrial process emissions include 
the GhG emissions that are released 
from non-combustion chemical 

reactions at certain industrial sites, in 
addition they include emissions that 
are released during the maintenance 
of certain products such as air condi-
tioning units. This is the only sector 
in a GhG emissions inventory that 
includes all six Kyoto GhGs.

In the case of this region the emis-
sions are 874 kt CO2e. This is pre-
sented in Napoli Chart 2, and is 
comprised of 60% from mineral 
products, 6% from chemical indus-
try, 1% from metal production, 
0.01% from the production of halo-
carbons and SF6 and 33% from the 
consumption of halocarbons and 
SF6. This sector is usually a reflec-
tion of the nature and extent of the 
industry within the region. The data 
suggests that Napoli has a range of 
industrial sites that are responsible 
for these emissions. In terms of this 
sector, level 1 methods were used to 
estimate 0% of the emissions from 
mineral products, from the chemical 
industry, from metal production and 
from the production of halocarbons 
and SF6 and100% of the emissions 
from the consumption of halocar-
bons and SF6. 

The industrial sites responsible for 
these emissions are nearly always sub-
ject to monitoring requirements and 
it requires a relationship to be set-up 
with the regulatory body that moni-
tors the large industrial units in the 
region. This has not yet been done in 
Napoli. This relationship can be built 
to enable future versions of the emis-
sions inventory to be populated with 
more level 1 data. Estimating emis-
sions using level 2 and 3 approaches 
in this sector carry the greatest degree 
of uncertainty. 

The previous page contains an overview of the Napoli Region. This background offers a useful insight into the 
size and sources of GhG emissions that we expect to see in the region. The overview tells us that Napoli has 
a higher propor�on of the popula�on employed in the agricultural sector and a lower propor�on of people 
employed in the industrial sector compared to the Italian average. Campania also has a high level of employ-
ment in the public sector and is the most densely populated areas in Italy. The energy that it consumes is 
mostly fossil based.

The inventory for the Napoli Region is presented below. This is displayed by sector: firstly the emissions from 
the combus�on, distribu�on, transforma�on and extrac�on of energy (Napoli Chart 1); secondly in terms of 
emissions from industrial processes (Napoli Chart 2); thirdly in terms of the emissions from agriculture (Napoli 
Chart 3) and lastly in terms of the emissions from waste (Napoli Chart 4). We then present total GhG emissions 
from the region and also the na�onal emissions breakdown (Charts 5 and 6).
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Agriculture

Agricultural emissions include CH4 
and N2O, they are primarily associ-
ated with farm yard animals and the 
use of organic and inorganic fertiliz-
ers. Th ere are additional emissions 
associated with the combustion of 
agricultural produce on fi elds.  

Th e inventory shows that 490 
ktCO2e were emitted from the agri-
cultural sector within the region in 
2005. Th is is comprised of 24% 
from enteric fermentation, 5% 
from manure management, 71% 
from agricultural soils and, 0.06% 
from other sources. Th ese emissions 
have been estimated using level 1 
approaches for 27% of the emis-
sions from enteric fermentation, 
18% of emissions from manure 
management, 0% of agricultural 
soil emissions and 100% from other 
sources’ emissions. 

Waste

Waste emissions include CO2, CH4 
and, N2O. Th e emissions are mostly 
associated with the degradation of 
putrescible waste deposited to land-
fi ll sites, the amount of wastewater, 
whether it is domestic or industrial 
and the incineration of waste. Th e 
levels of emissions are refl ected by 
the amount of waste that is depos-
ited to landfi ll sites, the manage-
ment of the site, the amount that 
is recycled and the amount of waste 
that is incinerated without the pro-
duction of electricity.

Th e inventory shows that 458 kt 
CO2e were emitted from the waste 
sector in 2005. In the case of the 
region this was comprised of 19% 
from managed waste disposal, 29% 
from unmanaged waste disposal, 
39% from waste water and 14% 
from incineration. 

Th e reasons for these emissions 
are due to the regions propensity 
to landfi ll its waste rather than to 
recycle or incinerate it. Th e emis-
sions have been estimated using 
level 1 methods for 100% of the 
emissions from managed waste dis-
posal, 100% of unmanaged waste 
disposal, 100% of waste water 
emissions and 99% of the emis-
sions from incineration. 

Naples Chart 1: Le� : Emissions from energy combus� on, distribu� on, transforma� on & extrac� on (CO2e).
Right: ���� level used (CO2e)

Naples Chart 2: Le� : Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)

Naples Chart 3: Le� : Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)

Naples Chart 4: Le� : Emissions from waste (CO2e).
Right: ���� level used (CO2e)
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THE emissions for the whole of 
the Napoli Region are displayed 

in Napoli Chart 5 above, the inset 
shows the percentage of GRIP levels 
that have been used to estimate the 
emissions. Th ese emissions represent 
the sum of the emissions presented 
on the previous two pages. Th e emis-
sions for Italy are displayed in Napoli 
Chart 6 above.  Th is shows the rela-
tive diff erence in the emissions in the 
region to that displayed nationally. 
Th e region has a relatively similar 
share of emissions to that displayed 
in Italy. Th e emissions per-capita of 
the region are 4.05tCO2e compared 
to 9.9tCO2e in Italy. Th is diff erence 
may  be explained by the compara-
tively low levels of employment in the 
region. Regions with a similar per-
capita emissions include Stockholm 
and Oslo. Th e emissions per-capita 
are below the average of the regions 
and are also below the European aver-
age.  Th ey are below the emissions per 
capita of all the participating coun-
tries in this project. Th e data has been 
largely compiled using measured data 
sets and is therefore largely reliant on 
the accuracy of those data sets. 

Th e table below displays the emis-
sions for the whole of the Napoli 
Region on a sector-by-sector basis 
and the main sub-sectors of the 
energy sector. Th e results are dis-
played in terms of each of the six 

Kyoto greenhouse gases. Th e table 
shows the relative contributions that 
each gas makes from each source, 
with the CO2e amount displayed 
also. Th is table clearly shows that 
CO2 emissions from the energy 
sector dominate the emissions from 
this region. Th ese account for 95% 
of CO2 emissions and 83% of CO2e 
emissions. Th e dominance of CO2 
emissions from the energy sector is a 
common feature to all the emissions 
inventories presented in this bro-
chure. It is this data and the activ-
ity data underpinning it that drives 
the GRIP Scenario Tool, which is 
the platform of the GRIP Scenario 
process. It is this process that enables 

regions to form scenarios of how they 
can reduce their energy emissions 
within their region. Th is can then be 
used to form preferred strategies on 
how the region may develop. Th ese 
are the next steps of the EUCO2 
project, and are explained in more 
detail at the end of this document. 

Th e table below and Napoli Chart 
5 above show that the energy sector 
is responsible for 85% emissions, 
Industrial Processes for 7%, Waste for 
4% and Agriculture 4% of emissions. 
Th is shows the clear need to focus on 
the energy system needed for Napoli 
to be an even lower-carbon region of 
the future.

Naples Chart 5: Le� : Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)
Naples Chart 6: Total na� onal 

emissions by sector (CO2e)
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