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W

ITH 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 acknowledgment 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 comparable to those in other regions. We too are looking for the best solutions and have by no means found all answers yet. The European cooperation can open up new vistas for us and inspire us in our eﬀorts.

W

E 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
Roger Read, Secretary General
������
Lower Ground Floor, 125 West Regents Street
Glasgow
GP2334
T��: +44 (0)129 231 7074

M

ETREX was founded in 1996,
at the Glasgow Metropolitan
Regions Conference, to foster the
exchange of knowledge and understanding between practitioners (politicians, oﬃcials and their advisers)
on key strategic issues of metropolitan signiﬁcance and common interest. The Network has now grown to
50 of Europe’s 100+ major urban, or
metropolitan, areas. It is highly representative all European urban conditions, circumstances and nationalities. The 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 ﬁrst considered the key issue of climate change.
The Network took advice from the
Tyndall Centre (UK) on the metropolitan dimension to climate change
and the scale and signiﬁcance of
urban greenhouse gas (GHG) emissions. The 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.

Metropolitan dimension of climate change
The population of the EU is some
490 million of which perhaps 60%
live in its 100+ major urban, or metropolitan, areas. EU per capita GHG
emissions are some 11 tonnes CO2
equivalent. On this basis EU metropolitan areas could be responsible for
some 3234m tonnes of GHG emissions annually or 14% of the global
total of 23000m tonnes.
The 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 eﬀective way in which Europe’s
100+ metropolitan areas can reduce
their emissions to meet this target.
The 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 temperature rise to below 3ºC. This means
that eﬀective mitigation action has
to be identiﬁed, initiated, committed
and given momentum in the next 10
years. The forthcoming Copenhagen
summit, in December 2009, will be
the forum through which co-ordinated international mitigation action
can be orchestrated.
The EUCO2 80/50 project, described
below, aims to provide an eﬀective
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-
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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 circumstances it makes good sense for metropolitan areas to consider their own
energy supplies and the extent to
which these can become low carbon
and more secure in the future.
The EUCO2 80/50 project also aims
to identify ways in which, in taking
eﬀective mitigation action, Europe’s
metropolitan areas can also secure
their low carbon energy futures.

Inter������plus
An existing EU Interreg IIIC project
on eﬀective 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. The InterMETREXplus pilot
project brochure can be downloaded
from the METREX web site.

T

HE InterMETREXplus project
received a 2008 Award from
the Scottish Government and the
Royal Town Planning Institute. The
Judges remarks give support to the
wider application of the GRIP model
and process now being progressed
through the EUCO2 80/50 project.
“The project identiﬁes the key role the
spatial planning system has in reducing greenhouse gas emissions. We recognise the importance of this innovative 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 statutory 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 challenge of implementation is where
economists, other social scientists and
policy analysts should now be focusing 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 mitigation 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 happens, 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 emissions. Eﬀective mitigation practice
in these major global urban areas
can be progressed through outcomes
of the EUCO2 80/50 project.

political and technical response to
the question that all European metropolitan 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.

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

Roger Read, Secretary General

Measures for mi�ga�on
European level

10 Energy eﬃcient appliances
(EU standards)

1

EU renewable energy grid

2

Low carbon energy supplies (all
EU and adjoining renewables)

11 Energy eﬃciency building
management systems
(EU standards)

3

CCS for coal and gas

National level

4

Electric cars (and related
charging infrastructure)

5

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

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

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

Foreword by Metrex

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

GRIP / May 2009

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

5

The ���� Inventory
Methodology
About the ���� approach

G

REENHOUSE
GASES,
and their measurement using
inventory techniques, involves a
broad spectrum of organisations. This
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 diﬀering 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.
These diﬀerences are magniﬁed
by the diﬀerent data sets available
in diﬀerent European regions as

well as diﬀerences in the depth of
understanding regarding emissions
and their sources. The 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 ﬁgures 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.

inventory methodology applied
in the UK. This format comprises
three diﬀerent levels of methodology
to calculate each emissions source.
This 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. This new methodology
maintains the following ﬁve criteria
of its predecessor:

GRIP in Europe

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

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

The 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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GRIP explained

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

counting of emissions takes place, and
that there is a concrete ﬂexibility to
enable comparisons between regions
to be conducted without ambiguity.
Each level of methodology relies on a
diﬀerent level of data availability.
The 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..
The key beneﬁt of GRIP is that every
emissions source identiﬁed in it has
three methodological levels associated
with estimating its signiﬁcance.
This means that whilst data may be
limited for a given emissions source

Results are
coloured-coded
to help monitor
progress and
data quality

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

EUCO2: the first step
The basic structure
The GRIP approach was implemented
in phases. Members of METREX were
invited to join the EUCO2 network,
which had been set up speciﬁcally to
implement the GRIP approach in a
number of regions across Europe. In
total, there are eighteen partners in
the EUCO2 network.
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. The GRIP for Europe
tool presents these results in a colour
coded format, to a high level of
speciﬁcity.
This takes the following format:
emissions estimated using a level 1
approach are presented in green, level
2 approaches in orange and ﬁnally
level 3 approaches are presented in

�����������
����������
���

red. This 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. The 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

������ ������������
���
���

�����
����
����
����
����
����
����
����
����
����
���
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The second stage, in January 2009,
was to hold an inception meeting
in Hamburg, the diﬀerent 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.

���� ‘levels’ & the use of
charts in this document

�������
����

�������

The ﬁrst 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. The ﬁnal list of partners was
conﬁrmed in December 2008.

������

������������

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

GRIP / May 2009
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VER 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.

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.

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

T

HE 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.

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.

GRIP explained
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Technical Annex on the ���� Approach
The Greenhouse Gas Regional Inventory
Protocol (GRIP) has three methods to estimate emissions from each emitting sector.
The method that is applied is dependent on
the level of data available in each region.

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.

The key calculation that runs throughout
this methodology is:

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

EmissionsRGX = RX,A * EFGXy
Where:

R is the Region
X is the activity under examination (measured or estimated)
EF is the emissions factor
G is the greenhouse gas
Y is the Regions nation.

Therefore there needs to be a way of estimating the activity (X). This is the orange (level
2) and red data (level 3) inputted and outputted by the GRIP tool.
ActivityXR = ((RI * RH) / (NI * NH)) * NX
Where:

The emissions of GhG (G) (CO2, CH4, N2O) emanating 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)

R is the Region
N is National
X is the activity under examination
I is the indicator eg
GDP per household
Expenditure on fuels
Waste incinerated / landﬁlled /
recycled in tonnes

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

H is Households
The 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 examination
I is the indicator eg
GVA (Gross Value Added)
Population

The 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

10
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Regional Overview
A comparison of the regions using
inventories from stage 1 of EUCO2

T

HE Regions considered in this
brochure are collectively responsible for 11.5% of the European
Community’s Emissions in 2005.
They are therefore a key part of delivering Europe’s emissions reductions targets. They are taking the lead by operating at this level to explore how they
can help deliver the changes necessary
to help mitigate climate change.
This report presents the results of
the ﬁrst stage of the EUCO2 project,
inventory formation. In this section
we present an overview of the greenhouse gas emissions from each partner region. Subsequently the results
of the inventories are presented on
a region-by-region basis in greater
detail. The emissions inventories, in
accordance with the GRIP learning focused approach, have all been
compiled by regional representatives. This 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.
The 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). The regions
account for 52.5Million of the EC’s
500million inhabitants. The amount
of CO2e released varied between
partners, with this being a function
of the nature and type of industry, the energy mix, the manner in
which waste is treated and the size
of the agricultural sector within each
region. The overall split of emissions across the partner regions is
presented in Overview Chart 1, the

Regional Overview

total for the European Community
is presented in Overview Chart 2.
This shows that the share of emissions from the partner regions is
more dominated by energy emissions
than the European Community as
a whole. This is largely due to the
lower amount of agricultural activity
in the partner regions. The 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 overall emissions released in each region,
together with the relative size of each
emissions source. This chart shows the
large diﬀerence in emissions between
the partner regions. Part of this data
can also be represented in another
way, which is displayed in Overview
Chart 4. This chart shows the contribution of each emissions source to
overall emissions in each region.
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Overview Chart 1:
split of emissions
across the partner
regions (CO2e)
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Overview Chart
2: emissions
for the EC

Due to the signiﬁcant diﬀerences in
terms of overall emissions between
the regions there needs to be a way
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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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Overview Chart 4:
contribu�on of each
emissions source to
overall emissions
in each region
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a higher household density and lower
agricultural emissions. Furthermore,
certain regions use more eﬃcient
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 aﬀord
opportunities for lower energy lifestyles due to the location of services
with respect to where people live.

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

����

����

����

����

����

of comparing the diﬀerent 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)). The 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 ﬁgure is largely distorted
by very high per capita emissions
in Rotterdam, where there are four
petroleum reﬁneries (which are large
CO2e emitters). Therefore when
considering the sum of emissions
across the partner regions we discover that emissions per capita were
8.45tCO2e, compared to a European
Community average of 8.4tCO2e per

����

����

����

���� �����

person. These ﬁgures can be seen on
Overview Chart 5.
Overview Chart 5 shows that ﬁve
of the eighteen partner regions had
higher per capita emissions than
those displayed in their host nations.
This is mainly due to higher industrial 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 emissions displayed in their host countries. 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 activity 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,

��������������
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A high- or a low-emissions-per-capita
should not always be interpreted as a
good or a bad thing. The key issue
to consider is the activity that causes
these emissions. The emissions that
are presented in this document relate
to the emissions that are emitted
within the region, with the emissions
associated with electricity being additional. A region may have low emissions 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 reﬁneries. The charts should not, therefore, be considered as a league table.
Rather, lessons from partners should
be transferred as to the reasons for
their lower, or higher emissions. This
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 contribute the least to overall emissions,
with residential sector emissions contributing the most, closely followed
by Transportation. Turning back to
Overview Chart 4 we see that 8 of
the regions identiﬁed 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 contribution that Transport makes to
total emissions in each region – to
the extent that it dominates emissions in Oslo and Stockholm.
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Overview Chart 5:
Emissions per capita
(tCO2e)
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The emissions from the energy sector
are a function of the type of fuel
combusted. This is usually considered in terms of a consistent unit of

Regional Overview

The 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. The key reason
for Oslo’s lower emissions is due to
Norway’s very low carbon electricity 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.
This 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. This 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 operate ahead of such market?
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tain types of industrial sites and activities. The emissions from this category
are released from non-energy sources,
they are non-combustion chemical reactions and leakages of certain
gases. The size of this sector is therefore, mostly dependent on the existence of the industry. The 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.
The chart shows that every region
emitted at least some GhG’s from this
sector. The emissions varied by region
largely depending on the regions
propensity to landﬁll, combust or
recycle their waste. Waste emissions
are a function of these, with emissions from land-ﬁlling waste generally being the highest, higher still if

Overview Chart 6:
total emissions by
energy sub-sector
across the partner
regions (ktCO2e)
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Therefore the emissions in the regions
from energy are determined ﬁrstly by
the type of fuels combusted by each
sub-sector and, secondly by the technologies used to produce electricity
and, heat/cooling for district heating/cooling. The remainder of the
emissions in this sector are determined by the presence of Coal, Oil
and Gas extraction activities.
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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. This is followed by liquid,
gaseous and biomass fuels. This has
additional implications for electricity
generation – as electricity produced
from coal is usually more carbon
intensive than electricity produced
by natural gas.

it is at un-managed landﬁll sites. The
emissions per person varied considerably between the partner regions
- with Brussels and Stockholm emitting the least, with this largely determined by the comparatively larger
level of waste combustion and recycling 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. The chart shows that there
were agricultural emissions released
in every region. The 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. These emissions statistics are purely a reﬂection of the level
and nature of agricultural activity
within each region. The emissions are
largely determined by the amount of
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Industrial Processes
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Overview Chart 7 shows the relative
contribution of the four key emissions
sectors to overall emissions. The chart
shows that the majority of the regions
had a small amount of industrial
process emissions, which were largely
caused by the maintenance of products such as air conditioning units.
These emissions are particular to cer-
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Overview Chart 7:
rela�ve contribu�on
of each sector to the
four key emissions
sectors to overall
emissions (ktCO2e)
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farm yard animals, the treatment of
their waste and, the amount of fertilisers (both organic and in-organic)
applied to the soil.
It should be noted that whilst the
regions have greatly diﬀering 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. This means that
the true impact will extend beyond
the region.

What does this
data tell us?
This data, together with the data presented over the next 72 pages tells us
what GhGs were released in the partner regions in 2005. The ﬁgures provide us with a baseline upon which
scenarios may be set and policy may
be informed. The ﬁgures show us
the diﬀerences between the partner
regions emissions and the associated
activities that drive them. It enables
for the ﬁrst 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 climate change, we need to be aware
of the emissions that we release each
year, so that we can control them
downwards, which will help stabilise the atmospheric concentration of
Greenhouse Gases (see table below).
This 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 clarifying what needs to be done, and what
powers cities and regions have now,
and require, to make these goals
a reality. Therefore, reductions in
demand for energy and changes in
how energy is supplied need to be
considered urgently. Mitigating climate 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 produced. So that by displacing/changing activity in one region does not
lead to an overall increase in GhG
globally.
This data tells us what activity is causing what emissions. The underlying
data – available separately – tells us
more detailed information regarding,
for example, energy consumption, by
type, by sector.
With a good understanding of activity, energy consumption and associated emissions policies can be considered that tackles the issues that are
pertinent in each region. This represents the second and third stages of
EUCO2, which are discussed in the
chapter Next Steps, towards the end
of this document.
Note: The emissions ﬁgures quoted
in this document are exclusive of the
sources and sinks from land use change
and forestry.

Classiﬁca�on of recent stabilisa�on scenarios according to diﬀerent concetra�on targets
(Source: Climate Change Commi�ee Report UK)
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HE AMP – METROPOLITAN
AREA OF PORTO, located on the
northern coast of Portugal, was formally constituted in 1992, structuring
a region that has developed around
the city of Oporto, the seafront and
the major axis that the river Douro is.
It currently consists of 16 municipalities that occupy a total area of 1,884
km2, has a population of approximately 1,647,000 inhabitants.
It is a territory that has been registering a decline over the last decade
throughout the region. This downward trend in relative terms, however, does not undermine the status
of a globally advanced sub-region
that the metropolitan area of Porto
still holds, nor the strong potential in
human and technological resources
and infrastructures of communication which are an eﬀective support
for a development based on innovation and knowledge economy.
The analysis of the productive structure in the region of Porto shows
that there is a signiﬁcant industrial
base, consolidated and dynamic
that gives the Metropolitan Area of
Porto a speciﬁc vocation in national
terms, which is to be at the centre of

an economic system consisting predominantly of marketable and highly
internationalized activities.
The University of Porto, of international prestige, is the Portuguese
institution of higher education with
more students, about 28,000 in
14 colleges, a business school and
more than 70 structures of scientiﬁc
research. There are also some companies within AMP with an organizational level and competitiveness of
medium-sized European companies,
in some cases with their own structures of R&D. Good examples can
be found in the areas of health, with
prestigious research facilities, in the
food sector, with the commitment
of the School of Biotechnology, the
emerging engineering areas, with
noticeable structures of R&D such as
INEGI and INESC, companies with
great investment in R&D, the sea
sciences and economy related areas,
with associated laboratories and an
emerging shipping sector.
Even in more traditional industrial areas such as footwear, textiles,
clothing and furniture, there are also
ﬁrms with considerable dimension
and, above all, innovative capacity.

Regardless other opinion, agriculture
and agro-industries have continued
to represent one of the largest and
most modern means of production
of AMP. The substantial growth of
tourism is one of the most striking
economic and social aspects of the
last century, with an average growth
higher than the world economy,
which is expected to continue.
Oporto is one of the oldest cities in
Portugal and its historical centre has
been designated as World Heritage,
with several monuments, from the
Middle Ages, the Baroque to the
contemporary architecture.
The AMP, in addition to its vast
monumental heritage distributed
by the 16 counties, has a magniﬁcent coastline and waterways. Douro
River oﬀers cruises to the terraces of
the Douro demarcated region, where
the famous Port Wine is produced,
which can be tasted in a visit to the
Cellars, in Vila Nova de Gaia. A
diverse gastronomic oﬀer traditional
and contemporary, complete a wide
range of tourism programmes.

Porto
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The previous page contains an overview of the Porto Region. This background oﬀers a useful insight into the
sources and size of GhG emissions that we could expect to see in the region. The overview tells us that Porto
has a signiﬁcant industrial base and growing tourism industry. The energy that it consumes is mostly liquid and
gas fossil fuels.
The inventory for the Porto 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 (Porto Chart 1); secondly the
emissions from industrial processes (Porto Chart 2); thirdly the emissions from agriculture (Porto Chart 3) and
ﬁnally the emissions from waste (Porto Chart 4). We then present the total GhG emissions from the region and
the breakdown of the emissions in the whole of Portugal.

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 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/transformed and extracted
within it as well as how and where
the electricity 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 Porto area in 2005 was 11
142 kt CO2e. Porto 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 Porto the emissions
from the residential sector accounted

for 11% of energy emissions, the
service sector made up 10% of CO2e
emissions, the industrial sector 25%
and the transport sector 45%. The
energy industry of Porto represented
4% of emissions and ﬁnally fugitive
emissions account for 5%. This mix
reﬂects the economic activity of the
region, the transport emissions were
estimated using level 3 data, more
local data would show whether this
ﬁgure was a true reﬂection of the
emissions from transport in Porto.
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, depending 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 Porto
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 methods were used to
estimate 100% of the residential

sector and fugitive emissions, 94%
of emissions from industry, 26% of
those from the energy industry and
12% of service sector emissions. This
means that there is a large scope for
improving the inventory in future
years by sourcing and collecting local
energy data from Porto. This will
enable year-on-year energy based
emissions to be compiled for the
Porto 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 products 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 emissions are 66 kt CO2e. The breakdown is presented in Porto Chart 2,
and is comprised of 14% from metal
production and 86% 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 Porto has few sources of these
emissions. In terms of this sector,
level 2 methods were used to estimate 100% of the emissions from
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
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. This is yet to be done
here. This relationship can be built to
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enable future versions of the emissions inventory to be populated
with more level 1 data.
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Agriculture
Agricultural emissions include CH4
and N2O, they are primarily associated with farmed animals and the
use of organic and inorganic fertilizers. There are additional emissions
associated with the combustion of
agricultural produce on ﬁelds.
The inventory shows that 379 kt
CO2e were emitted from the agricultural sector within the region in
2005. Porto Chart 3 shows the total
is made up of 39% from enteric fermentation, 15% from manure management and 43% from agricultural
soils – reﬂecting the large fruit
growing areas in the region. These
emissions have been estimated using
level 2 approaches for 100% of the
emissions from enteric fermentation, manure management, other
sources and agricultural soils.
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The inventory shows that 558 kt
CO2e were emitted from the waste
sector in 2005. As shown in Porto
Chart 4 the total is made up of 55%
from managed waste disposal and
45% from waste water.
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Porto Chart 1: Le�: Emissions from energy combus�on, distribu�on, transforma�on & extrac�on (CO2e).
Right: ���� level used (CO2e)
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Porto Chart 2: Le�: Emissions from industrial processes (CO2e).
Right: ���� level used (CO2e)
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Porto Chart 3: Le�: Emissions from agriculture (CO2e).
Right: ���� level used (CO2e)
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The reasons for these emissions
are due to the region’s propensity
to landﬁll its waste rather than to
incinerate it, more local data will
provide further information on
the recycling rates in the region.
The emissions have been estimated
using level 2 methods for 100% of
the emissions from managed waste
disposal and waste water.
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Waste
Waste emissions include CO2, CH4
and, N2O. The emissions are mostly
associated with the degradation of
putrescible waste deposited to landﬁll sites, the amount of wastewater,
whether it is domestic or industrial, and with the incineration of
waste. The levels of emissions are
reﬂected by the amount of waste
that is deposited to landﬁll sites, the
management of the site, the amount
that is recycled and the amount of
waste that is incinerated.
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Porto Chart 4: Le�: Emissions from waste (CO2e).
Right: ���� level used (CO2e)
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Porto Chart 6: Total na�onal
emissions by sector (CO2e)

Porto Chart 5: Le�: Total regional emissions by sector (CO2e); Right: ���� level used (CO2e)

T

HE emissions for the whole of
the Porto Region are displayed in
Porto Chart 5 above, the inset shows
the percentage of GRIP levels that
have been used to estimate the emissions. These emissions represent the
sum of the emissions presented on the
previous two pages. The emissions for
Portugal are displayed in Porto Chart
6 above. This shows the relative diﬀerence in the emissions in the region to
that displayed nationally. The region
has a higher share of emissions from
energy then that displayed nationally, this is largely due to a comparatively smaller agricultural sector – with
emissions driven by Industry – albeit
not of the form that generates industrial process emissions. The emissions
per-capita of the region are 7.3tCO2e
compared to 8tCO2e in Portugal.
This diﬀerence can be explained by
the lower share of agriculture in the
region and the higher household density. Regions with a similar per-capita
emissions Brussels, Helsinki and
Madrid. The emissions per-capita are
below the average of the regions and
are also below the European average.
They are similar to the per capita emissions of Sweden. The data has been
largely compiled using GRIP level 2
and 3 and therefore carries a higher
degree of uncertainty with it.

a sector-by-sector basis and the main
sub-sectors of the energy sector. The
results are displayed in terms of each
of the six Kyoto greenhouse gases.
The table shows the relative contributions that each gas makes from
each source, with the CO2e amount
displayed also. This table clearly
shows that CO2 emissions from the
energy sector dominate the emissions
from this region. These account for
99.9% of CO2 emissions and 91%
of CO2e emissions. The dominance
of CO2emissions from the energy
sector 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.
This can then be used to form preferred strategies on how the region
may develop. These are the next
steps of the EUCO2 project, and are
explained in more detail at the end
of this document.
The table below and Porto Chart 5
above show that the energy sector
is responsible for 92% emissions,
Industrial Processes for less than 1%,
Waste for 5% and Agriculture 3% of
emissions. This shows the need to
focus on the energy system needed
for Porto to be a low-carbon region
of the future.

The table below displays the emissions
for the whole of the Porto Region on
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Next Steps
THE NEXT STEPS FOR EUCO2
The EUCO2 80/50 project will
continue, after the Greenhouse gas
(GHG) Emissions Inventory stage
described in this Report, with further stages to,
1. 2009/2010 Explore
metropolitan mitigation
scenarios
2. 2009/2010 Identify and
promote the adoption
of Metropolitan
Mitigation Strategies

to the 100+ recognised
metropolitan areas in Europe
and the 100 metropolitan
areas in the US
The diagram below illustrates these
stages, within the overall metropolitan
mitigation process, and the decision
makers and stakeholders involved.
1. Explore metropolitan mitigation
scenarios

3. 2010 Commit stakeholders
to the Mitigation Action
Plans to achieve the targets
set out in the Strategy
4. 2010/2011 Monitor progress
with Strategies and Action Plans
5. 2012 Disseminate evolving
eﬀective mitigation practice

An 80% reduction by 2050 (and the
necessary emissions reductions in
between now and then) in European
metropolitan GHG emissions
is the objective of the EUCO2
80/50 project. Such a reduction
in emissions is associated with
helping to stabilise atmospheric
concentrations at a level which will
likely lead to a global mean surface
tempreature increase of between 2
and 3 degrees.

EUCO2 80/50 project operational concept diagram
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Metropolitan Mitigation Strategy formulation process and outputs

Next Steps / Forward Strategy

Key considerations will be the climate change in prospect in European
metropolitan areas, north, east, south
and west, and the wider European
and national contexts of renewable
energy supply.

2009/2010

Metropolitan Mitigation Strategy participants and key stages of involvement

Indicative stakeholder groups 1-9

In the context of the knowledge of
metropolitan GHG emissions gained
from the GRIP Inventories, partners
will use the GRIP scenario tool and
process to explore mitigation options
to achieve this objective. This will be
done, collectively, by the key metropolitan social, economic and environmental interests because of the interrelated nature of the mitigation action
required. For example, moving to a
low carbon future will require action
in the ﬁelds of energy, transport, planning and development and aﬀect issues
of energy supply and demand management. These factors must be considered together in order to deliver a low
carbon energy system for our regions.

Mitigation
issues

Programmes

GRIP GHG
Inventory

Projects

GRIP / May 2009

2010/2011

2012
Metropolitan
politicians
Metropolitan
professionals
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2. Identify and promote the
adoption
of
Metropolitan
Mitigation Strategies

3. Commit stakeholders to the
Mitigation Action Plans to
achieve the Strategy’s targets

It is expected that all metropolitan
areas will wish to review the security of their energy supplies, in the
context of rising direct carbon fuel
costs and taxes, and to move progressively to low carbon sources.
They may wish to investigate their
local urban potential energy generation, for example, from solar power
and waste, and to then consider the
potential renewable energy supplies
in their wider regions. They might
then consider the balance of their
energy needs and the availability of
renewable energy at national and
European levels.

It will require a high level of political
leadership at the metropolitan level to
achieve the collective decision making
required from the stakeholder interests and to ensure their commitment
to the mitigation action required.
The outcome might be an agreed
Metropolitan Action Plan, setting out
in detail the mitigation measures identiﬁed in the Strategy and the resources
needed to realise and sustain them.

Within such a low carbon future
they could then assess the scope
for energy saving in the ﬁelds of,
in particular, transport, infrastructure, housing, services and industry.
Metropolitan low carbon futures
will essentially be achieved through
a combination of appropriate mitigation measures to “green” energy
supply and reduce energy demand.
The EUCO2 80/50 project has
identiﬁed an initial list of 25 mitigation measures that might form part
of such a package (see p.5).

4. Monitor progress with Strategies
and Action Plans
Stakeholders will then be expected to
embody this action in their corporate
plans, programmes and projects, to
monitor the achievement of targets
and to take such action as is necessary to keep the Metropolitan Action
Plan on track and on target.
The monitoring, review and progressing of the Strategy and the Action Plan
will require the setting up of a mechanism of metropolitan governance
for this purpose. Such a mechanism
might be expected to include a political and administrative dimension.

5. Disseminate evolving eﬀective
mitigation practice to the 100+
recognised metropolitan areas in
Europe and the 100 metropolitan
areas in the US
It is estimated that the combined
populations of the 200+major
urban, or metropolitan, areas in
Europe and the US, with a combined population of perhaps 500+
million, may be responsible for
20% of global greenhouse gas emissions. Eﬀective mitigation action
in these key urban areas would not
only make a major contribution to
global GHG mitigation but would
also provide practical experience
and examples of the measures that
work and can be achieved.
The dissemination, initially, of the
outcome of the EUCO2 80/50
project, a Benchmark of eﬀective
Metropolitan Mitigation Practice (in
published and DVD form), will be
targeted at these 200+ European/US
metropolitan areas and their governance structures. Thereafter, as commitment grows, their example can
take on a growing international signiﬁcance and inﬂuence.
The goals of the EUCO2 80/50
project are ambitious, but necessary.

The ����
scenario tool
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Glossary
Agricultural Emissions
This is one of the four main categories of emissions. The emissions from
this category include emissions from
farmyard animals, the treatment of
their waste, ﬁeld burning of crops
and the application of fertiliser to
crops. There are two types of emissions associated with agriculture
Methane (CH4) and Nitrous Oxide
(N2O)
Bottom-up
Is an approach to estimating emissions based upon the measured activity level of the emitting activity. It
may also result from the direct measurement of emissions at emitting
sites. This is the best way to describe
GRIP level 1 approaches.
Carbon Captured Ltd
The company that pays for the hosting of the GRIP web resources.
Carbon Dioxide
or CO2 is the second most common
absorber of long wave radiation
behind water vapour and is currently
the most dominant anthropogenic
greenhouse gas. The atmospheric
concentration of CO2 is currently at
about 387ppmv.
Carbon Dioxide Equivalent
Is considered in two parts. Firstly, the
amount of CO2 that would need to
be released to cause the same level of
time integrated radiative forcing. This
is done by multiplying the amount
of a GhG by its GWP (for the speciﬁed time period). Secondly, it is the
atmospheric concentration of CO2
that would cause the same amount
of radiative forcing as a given mixture of CO2 and other forcing components.
Carbon intensity
this is the amount of CO2 or CO2e
that is released per unit of activity.
This may be used to explain that electricity in one region is more carbon
intensive than in another. This is due
to it being produced by lower carbon

Glossary

means.
CHP
See Combined (Cooling) Heat and
Power
C(C)HP
See Combined (Cooling) Heat and
Power
CH4
see Methane
CO2
see Carbon Dioxide
CO2e
See Carbon Dioxide Equivalent.
Co-generation
See Combined (Cooling) Heat and
Power
Combined (Cooling) Heat
and Power (C (C) HP)
Is the use of a power station or heat
engine to generate electricity and
useful heat (and for tri-generation
cooling). These can be small scale in
peoples homes, at industrial sites or
used on a district level.
Commercial & Institutional
See Services
Domestic
see residential.
Energy Industry
the emission associated with
the energy industry include
Petroleum Reﬁneries and Solid Fuel
Transformation. When crude oil
is converted into the derivatives of
petroleum energy is used an some
emissions are released. Solid fuel
transformation is similar in that it
is a process that converts Coal into
solid smokeless or patent fuels. This
process requires the combustion of
fuels.
Energy Intensity
This refers to the amount of energy
consumed per unit of activity. This
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may be used to show the amount of
energy consumed per unit of GVA in
a given sector. By using energy intensity it is possible to show that diﬀerent industries provide diﬀerent levels
of economic outputs for the energy
they consume. It may also be used to
show how diﬀerent sizes and ages of
housing stock consume energy.
Fugitive Emissions
are emissions that are released as
a consequence or a by-product of
another activity. For example when
distributing natural gas along pipelines some of it leaks, which is a methane leakage. When coal is extracted
methane is displaced. When oil and
gas is extracted some of it is ﬂared
releasing GhG’s. In addition the distributed losses of electricity are considered a fugitive source in GRIP.
GWP
see Global Warming Potential
GWP100
see Global Warming Potential
Global Warming Potential
This is the measure of how much a
given greenhouse gas is estimated to
contribute to global warming. It is
usually presented in terms of the reference gas CO2. This is the value that
a measure of a greenhouse gas is multiplied by to estimate its CO2e
GRIP
The Grenhouse gas Regional
Inventory Protocol. Is a three stage
process that comprises forming an
emissions inventory, forming energy
emissions scenarios and, forming
plans for mitigation.
The Greenhouse gas Regional
Inventory Protocol
See GRIP
GRIP Level 1
A bottom up inventory approach to
emissions estimation using measured
data sets.
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GRIP Level 2
A largely top-down approach to emissions estimation that uses detailed
aggregating data sets.
GRIP Level 3
An entirely top-down approach to
emissions estimation.
HFC
see Hydroﬂurocarons
Hydroﬂurocarbons (HFC)
Are non-ﬂammable of low toxicity
and are recyclable. They are however potent greenhouse gases, with a
GWP100 that varies between 120 and
12,000. They are usually presented in
terms of their CO2e value.
Industrial Process Emissions
This is one of the four main categories of emissions. It can be a confusing title. The emissions that are
contained in this section refer to the
greenhouse gas emissions released
from non-combustion chemical reactions that take place at certain industrial sites. As a consequence regions
may or may not have sites that utilise
these chemical reactions as part of
their process. In addition emissions
associated with the maintenance of
products such as air conditioning
units are also considered here. It is
the only category of emissions that
includes all six GhG’s.
Industry (including manufacturing)
Industrial emissions are of two types.
The ﬁrst is the emissions that are
associated with the combustion and
consumption of energy. The second
is the emissions associated with noncombustion chemical reactions. In
this document when emissions are
referred to as industry or industrial
they relate solely to the emissions
from energy. They are always stated
separately from Industrial Process
emissions.
Methane (CH4)
Are mostly associated with anaerobic processes that occur in a variety
of settings. It also includes emissions
from fugitive sources and the combustion of fuels. The GWP100 of this
gas is 21.
N2O
see Nitrous Oxide
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Nitrous Oxide (N2O)
Anthropogenic sources of N2O are
found predominantly in agriculture with the use of fertilisers. They
also occur during the combustion of
fuels. The GWP100 of this gas is 310.
Residential
for the purposes of GRIP the
Residential sector includes emissions
from the combustion of fuels on site
for the buildings activities, together
with the emissions associated with
the electricity, distributed heat and
cooling that are consumed. In some
regions a component of the residential emissions may be small commercial outlets.
Services
for the purposes of GRIP thee Service
sector includes emissions from the
commercial and institutional sectors.
In addition it includes the emissions
associated with the energy consumed
for agricultural purposes. This sector
includes the fuels that are combusted
on site for the buildings activities,
together with the emissions associated with the electricity, distributed
heat and cooling.

SF6
see Sulphur Hexaﬂouride
Sulphur Hexaﬂouride (SF6)
is an odourless, colourless, non-toxic,
non-ﬂammable greenhouse gas and is
the most potent GhG with a GWP100
of 23,900.
Tri-generation
See Combined (Cooling) Heat and
Power
Uncertainty
All Emissions inventories contain
a degree of uncertainty. The uncertainty can come in a series of forms,
this may include the emissions factors; the measurement of the activity data or the uncertainty used in
employing a top down approach.
Waste Emissions
Emissions that result from the disposal of waste. These include CO2,
CH4, N2O

Top-Down
Is an approach to estimating emissions when the measured activity
level of the emitting activity in the
region is not known.
PFC
see Perﬂurocarbons
Perﬂurocarbons (PFC)
Perﬂurocarbons are a group of gases
containing only ﬂuorine and carbon
atoms, they are often stored in a
compressed liquid form. They are
also potent greenhouse gases. They
are usually presented in terms of
their CO2e value.
Royal Town Planning
Institute (RTPI)
RTPI
see Royal Town Planning Institute
Scenarios
A mechanism by which to form
visions of how the future may unfold.
They come in a variety of guises,
including climatic scenarios, energy
scenarios, social economic and so on.
They may be performed to inform
plans to prepare for diﬀerent futures.
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