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carbon capture and storage
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CQ emissions related to heat that is exported outsidiee territory of the local authority
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Local Governments for Sustainability

International Energy Agency

International Local Government Greenhouse Basssions Analysis Protocol

International Reference Life Cycle Data System
Intergovernmental Panel on Climate Change
Joint Research Centre of the European Commissio
life cycle assessment

local heat consumption

temperature corrected local heat consumptio
local electricity production

Monitoring Emission Inventory

nitrous oxide

net calorific value

national or European emission factor forteity
amount of heat produced in a CHP plant
amount of electricity produced in a CHP plant
solar photovoltaic installation

Sustainable Energy Action Plan



TCE
UNFCCC
WBCSD
WRI

he

hi

total electricity consumption in the territar/the local authority
United Nations Framework Convention on Cten@hange
World Business Council for Sustainable Depetent

World Resources Institute

typical efficiency of separate electricity prodocti

typical efficiency of separate heat production



1 Introduction

The Baseline Emission Inventory (BEI) quantifiese tamount of C@ emitted due to energy
consumption in the territory of the local authoritye. Covenant Signatoryjn the baseline year. It
allows to identify the principal anthropogenic steg of CQ emissions and to prioritise the reduction
measures accordingly. The local authority may idelwlso CH and NO emissionsan the BEI.
Inclusion of CH and NO depends on whether measures to reduce alsogresghouse gases (GHGS)
are planned in the Sustainable Energy Action PRIFAP), and also on the emission factor approach
chosen (standard or life cycle assessment (LCA)). dimplicity, we mainly refer to COin these
guidelines, but it can be understood to mean alserdcHGs like Chland NO in the case that the
local authority includes them in the BEI and SEARyéneral.

Elaborating a BEI is of critical importance. This because the inventory will be the instrument
allowing the local authority to measure the impafats actions related to climate change. The BHI w
show where the local authority was at the beginniagd the successive monitoring emission
inventories will show the progress towards the cibje. Emission inventories are very important
elements to maintain the motivation of all partvedling to contribute to the local authority's GO
reduction objective, allowing them to see the rssof their efforts.

The overall CQ reduction target of the Covenant of Mayors Signiaesois at least 20% reduction in
2020 achieved through the implementation of the BHE#x those areas of activity relevant to the local
authority's mandate. The reduction target is ddfimecomparison to the baseline year which is get b
the local authority. The local authority can dediolset the overall CQemission reduction target either
as ‘absolute reduction’ or ‘per capita reductia@s,is explained in Chapter 5.2.

According to the principles laid out in the CovenhahMayors, each signatory is responsible for the
emissions occurring due to energy consumptionsineirritory. Therefore, emission credits bought or
sold on the carbon market do not intervene in tB#BEI. However this does not prevent signatories
to use carbon markets and related instrumentsamde their SEAP measures.

The BEI quantifies the emissions that occurrechinltaseline year. In addition to the inventoryhaf t
baseline year, emission inventories will be contpitethe later years to monitor the progress toward
target. Such an emission inventory is called Momtp Emission Inventory (MEI). The MEI will
follow the same methods and principles as the BEe acronym BEI/MEI is used when describing
issues which are common for both BElI and MEI Siecjuidelines for monitoring SEAP
implementation will be published in 2010.

In these guidelines, advice and recommendationsdanpiling a BEI/MEI under the Covenant of
Mayors are presented. Some of the definitions @awdmmendations are unique to the inventories
under the Covenant of Mayors, in order to enabdeitlrentories to demonstrate the progress towards
the target of the Covenant.

However, as far as possible, the concepts, metbged and definitions in internationally agreed
standards are followed in these guidelines. Fomgka, the local authority is encouraged to use
emission factors that are in line with those of litergovernmental Panel on Climate Change (IPCC)
or European Reference Life Cycle Database (ELCD)wéVer, the local authority is given the

flexibility to use any approach or tool that it sigters appropriate for the purpose.

The results of the BEI are reported by using theARSHemplate which is published online at
www.eumayors.euThe SEAP template tables related to the Bas&mission Inventory are shown in
Annex Il of these guidelines.

! “territory of the local authority” refers to the @graphical area within the administrative boundadtthe entity governed
by the local authority
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2  Setting up an inventory

2.1 Key concepts

In the compilation of BEI/MEI, the following concespare of utmost importance:

a) Baseline yearBaseline year is the year against which the aehnnents of the emission
reductions in 2020 shall be compared. The EU hasiatied to reduce the emissions 20%
by 2020 compared to 1990, and 1990 is also the Yeee of the Kyoto Protocol. To be
able to compare the emission reduction of the EtJtha Covenant signatories, a common
base year is needed, and therefore 1990 is thenmeended baseline year of the BEI.
However, if the local authority does not have dataompile an inventory for 1990, then it
should choose the closest subsequent year for vihécmost comprehensive and reliable
data can be collected.

b) Activity Data Activity data quantifies the human activity oadng in the territory of the
local authority. Examples of activity data are:

Oil used for space heating in residential buildifigsVhy,e|
Electricity consumed in municipal buildings [M\{{h
Heat consumed by residential buildings [MM4h

c) Emission factorsEmission factors are coefficients which quantifg emission per unit of
activity. The emissions are estimated by multigyirthe emission factor with
corresponding activity data. Examples of emissamidrs are:

Amount of CQ emitted per MWh of oil consumed [t GMMWhy,]
Amount of CQemitted per MWh electricity consumed [t gRWh]
Amount of CQ emitted per MWh heat consumed [t 0@Wh,¢4{

2.2 Boundaries, scope and sectors

The geographical boundaries of the BEI/MEI aredtisinistrative boundaries of the local authority.
The baseline C@inventory will essentially be based on final eyepnsumption, including both
municipal and non-municipal energy consumptiorhim local authority's territory. However, also those
other than energy-related sources may be includéuei BEI.

The BEI quantifies the following emissions that wrcdue to energy consumption in the territory @ th
local authority:

a) Direct emissions due to fuel combustion in the iteny in the buildings,
equipment/facilities and transportation sectors

b) (Indirect) emissions related to production of efeily, heat, or cold that are consumed in
the territory

c) Other direct emissions that occur in the territatgpending on the choice of BEI sectors
(seeTable )

The points a) and c) above quantify the emissibas physically occur in the territory. Inclusion of
these emissions follows the principles of the IRGEd in the reporting of the countries to the White
Nations Framework Convention on Climate Change (ONE) and its Kyoto Protocol

2 They are comparable with “scope 1 emissions”, geample in the methodology of International Localv€rnment
Greenhouse Gas Emissions Analysis Protocol (IEAR)LEI, 2009) and The Greenhouse Gas Protocol: A Qatpo
Accounting and Reporting Standard (WRI/WBCSD, 2004)weleer, a major difference is that not all emissionsurring in
the territory are included, for example emissiohkime power and industrial plants are excludea Gections 3.4 and 3.5).
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As explained in point b) above, the emissions @ugroduction of electricity, heat and cold consumed
in the territory are included in the inventory retjass of the location of the production (inside or
outside of the territory}.

The definition of the scope of the BEI/MEI ensutbat all the relevant emissions due to energy
consumption in the territory are included, but waldle counting is taking place. As illustrated &ble

1, emissions other than the ones that are relatddet combustion can be included in the BEI/MEI.
However, their inclusion is voluntary because tha@nriocus of the Covenant is the energy sector, and
the importance of other than energy-related emissioay be small in the territories of many local
authorities.

Table lillustrates the recommendation of sectors to biided in the BEI/MEI. The following labels
are used in the table

YES: inclusion of this sector in BEI/MEI is strogglecommended.

YES if in SEAP: this sector may be included if ®EAP includes measures for it. Even if
measures are planned for a sector in SEAP, itasia in the BEI/MEI is not mandatory.
However, it is recommended because otherwise tba luthority cannot quantitatively
show the emission reduction which took place assalt of such a measure.

NO: inclusion of this sector in BEI/MEI is not renonended.

Carbon Capture and Storage (CCS) and nuclear eragggyputside the scope of the Covenant, and
therefore any emission reduction related to sutikies should be excluded from the BEI/MEI.

% Such emissions are often referred to as “scomer@ssions, for example, in the methodology of IC(#09) and
WRI/WBCSD (2004).
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Table 1. Sectors included in the BEI/MEI.

Sector

| Included? Note

Final energy consumption in buildings, equipment/failities and industries

These sectors cover all energy consuming buildi
equipment and facilities in the territory of thecdd

authority which are not excluded below. For exam
energy consumption in water and waste manage

facilities is included in this sector. Municipal ste

-Municipal buildings, YES
equipment/facilities

-Tertiary (non-municipal) YES
buildings, equipment/facilities
-Residential buildings YES
-Municipal public lighting YES

incineration plants are also included here if theg not

ngs,

ple
ment

used to produce energy. For energy producing waste
incineration plants, see Sections 3.4 and 3.5.

-Industries involved in EU ETS NO

-Industries not involved in EU | YES if in

ETS SEAP

Final energy consumption in transportation

-Urban road transportation: YES These sectors cover all road transportation onstreet

municipal fleet (e.g. municipal network that is in the competence of the local ety

cars, waste transportation,

police and emergency vehicles)

-Urban road transportation: YES

public transportation

-Urban road transportation: YES

private and commercial

transportation

-Other road transportation YES if |nThis sector covers the road transportation on raadse

SEAP territory of the local authority not under its cosgnce,
for example highways.

-Urban rail transportation YES This sector covdre urban rail transportation in the
territory of the local authority, such as tram, roeand
local trains.

-Other ralil transportation YES if inThis sector covers the long-distance, intercitygiaeal

SEAP and cargo rail transportation that occurs in tmetéey of
the local authority. Other rail transportation does only
serve the territory of the local authority, bubeger area.

-Aviation NO The energy consumption of airport and harbour inagis}

-Shipping/fluvial transport NO equipment and facilities will be included as pafttloe
buildings and facilities above, however excludinghife
combustion.

-Local ferries YES if in| Local ferries are the ferries that serve as urbalolip

SEAP transportation in the territory of the local auihorThese
are not likely to be relevant for most of the Sigmigs.

-Off-road transport (e.d.-YES if in

agricultural and constructionSEAP

machinery)

Other emission sources (not related to energy consiption)

Fugitive emissions from
production, transformation ang
distribution of fuels

NO

Process emissions of industrial
plants involved in EU ETS

NO

Process emissions of industrial
plants not involved in EU ETS

NO

Use of products and fluorinated
gases (refrigeration, air

conditioning etc)

NO




Agriculture (e.g. enteric NO

fermentation, manure

management, rice cultivation,

fertilizer application, open

burning of agricultural waste)

Land use, land use change andNO This refers to carbon stock changes in for exampan

forestry forests.

Wastewater treatment YES if |nThis refers to emissions not related to energyh asto

SEAP CH, and NO emissions from wastewater treatment.

Energy consumption and related emissions from
wastewater facilities is included in the categpry
“buildings, equipment/facilities”.

Solid waste treatment YES if inThis refers to emissions not related to energyh sas

SEAP CH, from landfills. Energy consumption and related

emissions from waste treatment facilities are idetliin
the category “buildings, equipment/facilities”.

Energy production

Fuel consumption for electricity YES if in | In general, only in the case of plants which aré® 2

production SEAP MW;,, and are not part of EU ETS. See Section 3.4 for
more details.

Fuel consumption for heat/co|ldYES Only if heat/cold is supplied as a commoditfibal end-

production users within the territory. See Section 3.5 for enor
details.
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3.1 Choice of emission factors: standard (IPCC) or

Emission factors

LCA

Two different approaches may be followed when siglg¢he emission factors:

a)

b)

Using “Standard” emission factorin line with the IPCC principles, which cover #die CQ
emissions that occur due to energy consumptioninvitie territory of the local authority,
either directly due to fuel combustion within thec&l authority or indirectly via fuel
combustion associated with electricity and heatfasdage within their area. The standard
emission factors are based on the carbon conteradf fuel, like in national greenhouse gas
inventories in the context of the UNFCCC and thetgyprotocol. In this approach, G@&
the most important greenhouse gas, and the emissio@€H, and NO do not need to be
calculated. Furthermore, the g@missions from the sustainable use of biomassibisf as
well as emissions of certified green electricityre aconsidered to be zero.
The standard emission factors given in these guielelare based on the IPCC 2006
Guidelines (IPCC, 2006). However, the local autiyamiay decide to use also other emission
factors that are in line with the IPCC definitions.

Using LCA (Life Cycle Assessment) emission factefsich take into consideration the
overall life cycle of the energy carrier. This apgeh includes not only the emissions of the
final combustion, but also all emissions of the @ypchain. It includes emissions from
exploitation, transport and processing (e.g. refinsteps in addition to the final combustion.
This hence includes also emissions that take matsde the location where the fuel is used.
In this approach, the GHG emissions from the useimhass/biofuels, as well as emissions
of certified green electricity, are higher than @em the case of this approach, other
greenhouse gases than Q@ay play an important role. Therefore, the loaatharity that
decides to use the LCA approach can report emissasnCQ equivalent. However, if the
methodology/tool used only counts £€émissions, then emissions can be reported agi60O
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LCA is an internationally standardised method (13@040 series) and used by a large
number of companies and governments, including@arbon footprinting. LCA is the
scientific basis used typically behind e.g. the hgc Strategies on Natural Resources and
Waste, the Ecodesign Directive, and Ecolabel RéignlaOn EU level a series of technical
guidance documents building on the I1ISO 14040 seigesurrently being developed,
coordinated by the European Commission's Joint &ekeCentre (JRC): International
Reference Life Cycle Data System (ILCD) Handboo&assulted and coordinated within the
EU and also with national LCA projects outside Hi¢ (including China, Japan and Brazil),
as well as a range of European business assocafiorelated ILCD Data Network (JRC et
al., 2009) is currently being established (laurarie$een for end of 2009), that would be open
for all data providers to give access to consisaaiat quality-assured LCA data. The network
can host cost-free data, licensed data, membeysdaid, etc.

The LCA emission factors given in these guideliaes based on a European Reference Life
Cycle Database (ELCD) (JRC, 2009). The ELCD providl€A data for most of the fuels
and also Member State specific electricity mix d&eth the ELCD and the ILCD data sets
work with the IPCC global warming factors for tmelividual gases.

The advantages of both approaches are summaridebie 2

Table 2. Comparison of standard and LCA emission fetors

Advantage Standard LCA
Is compatible with the national reporting to the RBCC X

Is compatible with the monitoring of progress todsgEU’s 20-20-20 target X

Is compatible with carbon footprint approaches X
Is compatible with the Ecodesign Directive (200%&32) and Ecolabel Regulation X
All emission factors needed easily available X

Reflects the total environmental impact also oetsiee place of use X
Tools available for local inventories X X

After selecting the emission factor approach, tvall authority can either use the default emistotors
provided in this guidebook or choose other emis$amtors that are considered more appropriate. The
standard emission factors depend on the carbonembrif the fuels and therefore do not vary
significantly from case to case. In the case of L&#proach, obtaining information on the emissions
upstream in the production process may be chalgngnd considerable differences may occur even for
the same type of fuel. This is especially the edd#omass and biofuels. Local authorities usirgltiCA
approach are recommended to consider the appliyabil the emission factors presented in these
guidelines before using them for BEI/MEI, and tpttv obtain case-specific data where appropriate.

The choice of the emission factor is reported e$EAP template by ticking the appropriate box.

3.2 Greenhouse gases included: CO , or CO; equivalent emissions

The greenhouse gases to be included in the BEI/®&pEnd on the choice of sectors and also on the
choice of emission factor approach (standard or .CA

If the standard emission factors following the IP@Xhciples are chosen, it is sufficient to reponty
CQO, emissions, because the importance of other gremsehgases is small. In this case, the box;‘CO
emissions” is ticked in the SEAP template, in pdiemission reporting unit”. However, also other
greenhouse gases can be included in the baseliratory if the standard emission factors are chosen
For example, the local authority may decide to erméssion factors that take into account alsq, @rtd
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N.O emissions from combustion. Furthermore, if thealcauthority decides to include landfills and/or
wastewater treatment in the inventory, then thg &ttl NO emissions will also be included. In this case
the emission reporting unit to be chosen is ;@Quivalent emissions”.

In the case of the LCA approach, other greenhoaseggthan COmay play an important role. Therefore,
a local authority that decides to use the LCA apphowill likely include also other GHGs than €@
the inventory, and select the emission reportinig ‘@0, equivalent emissions”. However, if the local
authority uses a methodology/tool that does ndudeany other GHGs than GQhen the inventory will
be based on C{nly, and the emission reporting unit “&€missions” is chosen.

The emissions of other greenhouse gases thara@ronverted to C&equivalents by using the Global
Warming Potential (GWP) values. For example, on®k@H, has a similar impact on global warming
than 21 kg of CQ@ when considered over a time interval of 100 yeansl therefore the GWP value of
CH4 is 21.

In the context of the Covenant of Mayors, it isgested to apply the GWP values that are used in the
reporting to the UNFCCC and the Kyoto Protocol. §h&WP values are based on the IPCC’s Second
Assessment report (IPCC, 1995), and are presemiealile 3

However, the local authority may decide to use o@&P values of the IPCC, for example depending on
the tool they use. The LCA emission factors presgiri these guidelines are calculated using the GWP
values of the # Assessment report of the IPCC (IPCC, 2007).

Table 3. Conversion of CH and N,O to CO,-equivalent units

Mass of GHG as t compound  Mass of GHG as {-€quivalent
1tCO 1t CQ-eq

1tCH, 21t CQ-eq

1tNO 310t CQ-eq

3.3 Fuels and renewable heat

As explained in Section 3.1, the local authority choose between standard emission factors irwlite
IPCC principles, or LCA emission factors.

The Standard emission factdidlowing IPCC principles are based on the carbontents of the fuels.
For simplicity, the emission factors presented hassume that all carbon in the fuel forms ,CO
However, in reality a small share of carbon (usuall%) in the fuel forms also other compounds sagh
carbon monoxide (CO) and most of that carbon oggite CQ later on in the atmosphere.

The LCA emission factorgclude the actual emissions from all life cycleps including final
combustion, as mentioned earlier. This is of speelavance for biofuels: while the carbon stonedhe
biofuels themselves may be ¢@eutral, the cropping and harvesting (fertilisdractors, pesticide
production) and processing to the final fuel magpstone a lot of energy and result in considerablg CO
releases, as well as,® emissions from the field. The various biofueladiconsiderably regarding the
life cycle GHG emissions, and therefore the LCArapph supports the choice of the most climate-
friendly biofuel and other biomass energy carriers.

Box 1 gives additional information on how to deathabiomass or biofuefswhich are used in the
territory of the local authority.

*In these guidelines, biofuel refers to all liquidfinels, including transportation biofuels, vegdeadils and other fuels in liquid
phase. Biomass, instead, refers to solid biomagsasiavood, biowaste etc.
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In the case of a biofuel blend, the C&nission factor should reflect the non-renewabl®aon content of
the fuel. An example of calculation of an emisdiactor for a biofuel blend is presented in Box 2.

Box 1. Sustainability of biofuels/biomass

Sustainability of biofuels and biomass is an im@oticonsideration in the preparation of the Suatde
Energy Action Plan. In general, biomass/biofuetsaform of renewable energy, the use of which doeés
have an impact on the G@oncentration in the atmosphere. However, thisdscase only if
biomass/biofuels are produced in a sustainable araiimo sustainability issues should be taken into
consideration when deciding on SEAP measures detatbiomass/biofuels, and when accounting for thgm
in BEI/MEI.

1. Sustainability in relation to G@oncentration in the atmosphere

Combustion of carbon which is of biogenic origior €xample in wood, biowaste or transportation umdts,
forms CQ. However, these emissions are not accounted ftnanCQ emission inventories, if it can be
assumed that the carbon released during combustjoals the carbon uptake of the biomass during re-
growth within a year. In this case, the standard &fission factor for biomass/biofuel is equal tazdihis
assumption is often valid in the case of crops tviaie used for biodiesel and bioethanol, and isl \althe
case of wood if the forests are managed in a sl manner, meaning that on average forest grsath
equal to or higher than harvesting. If wood is hatvested in a sustainable manner, then a €fission
factor that is higher than zero has to be appbedTable 4.

2. Life cycle emissions, biodiversity and othertaimability issues
Even though biofuel/biomass would represent a ab@0, balance, its usage may not be considered as
sustainable if its production causes high emissadr@her greenhouse gases — such #3 fxom fertilizer
use or CQdue to land use change — or has an adverse irapduabdiversity, for example. Therefore, the
local authority is recommended to check that tlmmiss/biofuels used meet certain sustainabilitgriai
The criterid set in directive 2009/28/EC on the promotion & tise of energy from renewable sources may
be used for this purpose. After 5 December 2016 (bdg which Member States shall bring into force th
laws, regulations and administrative provisions essary to comply with this Directive), only
biomass/biofuels that meet these criteria shoulddresidered as renewable in the context of the Cave)
of Mayors.

In the case the local authority usstsndard emission factorand uses biofuel which does not meget
sustainability criteria, it is recommended to useeaission factor that is equal to that of the esponding
fossil fuel. For example, if the local authorityegsbiodiesel which is not produced in a sustainataaner,
the emission factor of fossil diesel is to be udeden though this rule does not follow the conveami
emission estimation standards, it is applied togméethe use of unsustainable biofuels in Coveoitiets.

If the local authority uselsCA emission factorsand uses biofuel which does not meet sustaitabiliteria,
it is recommended to develop an emission factoichvtakes into account all the emissions over titee
life cycle of the biofuel.

®See article 17 of the directive, paragraphs 1 tdn6very short: "The greenhouse gas emission gavom

the use of biofuels and bioliquids, [calculatecatordance with Article 19] [...] shall be at leaSt% [...]

Biofuels and bioliquids [...] shall not be made froaw material obtained from land with high biodiviers
value [...] from land with high carbon stock [...] frotand that was peatland in January 2008 [...]".
addition, "Agricultural raw materials cultivated the Community and used for the production of kétfu
and bioliquids [...] shall be obtained in accordamgth the requirements and standards [...]" of varigus
environmental provisions of European agricultuegjulations.

n

The emission factors for the fuels which are mostmonly used in the territories of the local auiiies
are presented in théable 4 based on 2006 IPCC Guidelines and European Referkife Cycle
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Database (ELCD) Annex | gives a more complete table of IPCC eimis$actors. However, the local
authority can decide to use other emission fasttiish are considered appropriate.

Table 4. StandardCO, emission factors (from IPCC, 2006) and C@equivalent LCA emission
factors (from ELCD) for most common fuel types.

Standard emission factor LCA emission factor
Type [t CO,/MWh] [t CO,-eq/MWNh]
Motor Gasoline 0.249 0.299
Gas oil, diesel 0.267 0.305
Residual Fuel Oil 0.279 0.310
Anthracite 0.354 0.393
Other Bituminous Coal 0.341 0.380
Sub-Bituminous Coal 0.346 0.385
Lignite 0.364 0.375
Natural Gas 0.202 0.237
Municipal Wastes (non-biomass
fraction) 0.330 0.330
Wood? 0 — 0.403 0.002 — 0.405
Plant oil o° 0.182
Biodiesel 0° 0.156
Bioethanol 0° 0.208
Solar thermal 0 R
Geothermal 0 R

% ower value if wood is harvested in a sustainabémner, higher if harvesting is unsustainable.

®The figure reflects the production and local/regiamansport of wood, representative for Germasguaning:
spruce log with bark; reforested managed foresidpection mix entry to saw mill, at plant; and 44%ter
content. The local authority using this emissioctdais recommended to check that it is represeetdor the
local circumstances and to develop an own emidsictor if the circumstances are different.

“Zero if the biofuels meet sustainability criterifussil fuel emission factors to be used if biofuale
unsustainable.

dConservative figure regarding pure plant oil froairp oil. Note that this figure represents the wetstanol
plant oil pathway and does not necessarily reptes¢ypical pathway. This figure does not include impacts
of direct and indirect land use change. Had thess ltonsidered, the default value could be asdsght CG-

eg/MWh, in the case of conversion of forest lanthimtropics.

“Conservative figure regarding biodiesel from palila Note that this figure represents the worst bésdl

pathway and does not necessarily represent a typatlaway. This figure does not include the impadtdirect
and indirect land use change. Had these been @resdidthe default value could be as high as 9+&IMWh,

in the case of conversion of forest land in theits.

'Conservative figure regarding ethanol from wheaiteNthat this figure represents the worst ethaathyay
and does not necessarily represent a typical pgthWais figure does not include the impacts of cirand
indirect land use change. Had these been considinedefault value could be as high as 9 t+-@€@MWh, in

the case of conversion of forest land in the trepic

"Data not available, but emissions are assumed tovibéhowever the emissions from electricity congtion

of heat pumps is to be estimated using the emiskiotors for electricity). Local authorities usirigese
technologies are encouraged to try to obtain sath.d

If local authorities prefer to use or develop emisdactors that better reflect the propertieshaf tuels
used in the territory, they are welcomed to doT$ee choice of emission factor used in the BEI loalset
consistent with the choice of the emission faatahie MEI.

® The emission factors for fuel combustion are exgmdsas t/MWh,. Therefore, the corresponding activity data taibed must
also be expressed as My\h which corresponds with the Net Calorific Value (N the fuel.
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Box 2. How to calculate an emission factor of a bieel blend?

A biodiesel blend is used in the city, including 8¥sustainable biodiesel, and
the rest conventional diesel oil. Using the staddamission factors, the
emission factor for this blend is calculated as

95%*0.267 t CG/MWh + 5%*0 t CC/MWh =0.254 t CGL/MWh

3.4 Electricity

In order to calculate the GGmissions to be attributed to electricity consuamtit is necessary to
determine which emission factor is to be used. Jdmae emission factor will be used for all electyici
consumption in the territory, including that inlrfansportation. The local emission factor forcéieity
may take the following components into consideratithe contribution of each of them in the estiorati
of the local emission factor is explained in moetadl in the Sections below:

a) National/European emission factor
b) Local electricity production
¢) Purchases of certified green electricity by thal@uthority.

Because the estimation of emissions from elegfrisitbased on electricity consumption, the emission
factors are expressed as t/MWiherefore, the corresponding activity data taubed has also to be in
the form of MWHh, i.e. in MWh of electricity consumed.

3.4.1 National or European emission factor

Electricity is consumed in the territory of eackdbauthority, but the main units that produceré anly
concentrated on the territory of a few of them. Séhenajor production units are often large,@@nitters
(in the case of fossil fuel thermal plants), bugittelectricity production is not meant to covetyothe
electricity needs of the municipality on which thene built, but the needs of a larger area. Inrotlozds,
the electricity that is consumed in a particulaminipality generally comes from different plantsher
inside or outside the municipality. As a conseqeertbe CQ that is emitted due to this electricity
consumption actually comes from those various plahd quantify this for each individual municipglit
would be a challenging task, as the physical flofelectricity cross the borders and vary dependimg
several factors. In addition, the municipalitiesqnestion usually have no control on the emissiuins
such plants. For these reasons, and keeping in thaidhe focus of the Covenant of Mayors is on the
demand (consumption) side, it is recommended tausaional or European emission factor as a starti
point to determine the local emission factor. Témsission factor reflects the average ;Gfnissions
related to the national or European electricitydoiaiion.

The national and European emission factors fluetdedm year to year due to energy mix used in
electricity generation. These fluctuations are eduby the heating/cooling demand, availability of
renewable energies, energy market situation, infgqort of energy and so on. These fluctuationsiocc

independently of the actions taken by the locahauitty. Therefore, it is recommended to use theesam
emission factor in the BEI and in the MEI, becaadeerwise the result of the emission inventory doul

be very sensitive to factors on which the locahatity has no influence.

The local authority may decide to use either aomafi or European emission factor. The emissiorofact
for standard and LCA approaches are presentddbie 5for all the Member States (except Malta and
Luxembourg for which the data were not available)l ahe EU as a whole. The local authority is
welcome to search for more up-to-date data. Nadé IHIEA emission factors should in all the cases be
higher than standard emission factors. However, tdugifferent data sources used and different years
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covered by the two sets of emission factors, thadsird and LCA emission factors are not necessarily
comparable, which is especially visible in the sasiePoland and the Czech Republic.

Table 5. National and European emission factors foconsumed electricity. Note that the year which theata
represents varies between countries and between stard and LCA approach®.

Standard emission LCA emission
factor factor (t CO,-
Country (t CO,/MWh ) eg/MWh,)
Austria 0.209 0.310
Belgium 0.285 0.402
Germany 0.624 0.706
Denmark 0.461 0.760
Spain 0.440 0.639
Finland 0.216 0.418
France 0.056 0.146
United Kingdom 0.543 0.658
Greece 1.149 1.167
Ireland 0.732 0.870
Italy 0.483 0.708
Netherlands 0.435 0.716
Portugal 0.369 0.750
Sweden 0.023 0.079
Bulgaria 0.819 0.906
Cyprus 0.874 1.019
Czech Republic 0.950 0.802
Estonia 0.908 1.593
Hungary 0.566 0.678
Lithuania 0.153 0.174
Latvia 0.109 0.563
Poland 1.191 1.185
Romania 0.701 1.084
Slovenia 0.557 0.602
Slovakia 0.252 0.353
EU-27 0.460 0.578

The national or European emission factor for eieityr has an acronym NEEFE in the equation in
Section 3.4.4. The emission factor chosen is refddrt the SEAP template as “g@@mission factor for
electricity not produced locally” below Table B.

3.4.2 Local electricity production

Reducing CQ@ emissions through improvement of energy efficieany local renewable energy projects
is a priority of the Covenant. However, also othetions to reduce Gemissions in the supply side can
be accounted for. First, the local authority haddoide whether to include local electricity proge in

the BEI or not. In case all the SEAP measures acesed on the demand side, inclusion of local

5 Sources for standard emission factors: Germatty://www.umweltbundesamt.de/energie/archiv/cadrstnix.pdf(year
2007); Denmark : Average of emission factors fastérn and Western Denmark including distributasslof 5%.
http://www.energinet.dk/en/menu/Climate+and-+the+emient/Environmental+impact+statements+for+elegywiEnvironme
ntal+impact+statements+for+electricity. h{gear 2008); Estonia: personal communication \Estonian Environment
Information Centre (year 2007); Portugal: persamoahmunication with Portuguese Agency for the Envinent (year 2007);
Slovenia: Personal communication with EnvironmeAig¢ncy of the Republic of Slovenia (year 2007)\&laa: Personal
communication with Slovak Hydrometeorological s (year 2007); Spain: personal communicatioh Winistry of
Environment, Spain (year 2007); United Kindom: peed communication with Department of Energy andn@te Change
(year 2007); other countries and European avefagelectric (2005), (available years 2000-2002urSe for LCA emission
factors: European Reference Life Cycle Database (Bl.61p://Ica.jrc.ec.europa.eu/lcainfohub/datasetdvm (year 2002).
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electricity production is not needed, and the fexctdPE and CO2LPE in the equation in Section 3.4.4
below are zero.

If the local authority decides to include localatieity production in BEI, all the plants/unitsathmeet
the following criteria have to be included:

the plant/unit is not included in the European Eiss Trading Scheme (ETS);

the plant/unit is below or equal to 20Mas thermal energy input in the case of fossil fuel
and biomass combustion plafter below or equal to 20MWas nominal output in the case
of other renewable energy plants (e.g. wind orr¥ola

The criteria above are based on the assumption stmatler plants/units primarily serve the local
electricity needs, whereas larger plants primgpiigduce electricity to the larger grid. Usually tloeal
authority has more control or influence on smalliaints than larger ones whose emissions are clautrol
by the EU ETS. However, in some cases, also |lgigets or units can be included in the BEI/MEI. For
example, if a local authority owns utilities or p&ato develop and finance large renewable insiatist
like wind farms, such projects may be incorporatesijong as the priority remains on the demand side
(final energy consumption reductions).

The local authority can use the decision tree of Bdo decide, for each of the plants/units locatethe
territory, whether to include them in BEI/MEI ortno

Box 3. Decision tree for inclusion ofocal electricity production.

What is the thermal input or nominal
renewable energy output of the plant]

~

20 MW <20 MW

Is the plant part of EU ETS

Yes No

Is the plant owned/operated/

by the local authorify

No Yes

Does SEAP include measureq
related to the plant?

No Yes
Do not include the plant| | Optional to include the plant in Include the plant
in BEI/MEI BEI/MEI in BEI/MEI

720 MW, refers to fuel input of the plant, and correspotodthe EU ETS threshold for combustion installasioThe threshold
20 MW, set for other renewables refers to nominal eleitgrgeneration capacity, and is thus higher tthenthreshold for
combustion installations.
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Based on the decision tree in Box 3, the local @itthis recommended to fill in a table includinkl the
electricity generation plants in the territory adetermine whether they are to be included in BEWVMIE
not. An example of such a table is given in Box 4.

Box 4. An example of identification of local elecicity generation facilities

The following electricity generation facilities digcated in the territory of the local
authority:

a) Wind power park owned by a private company

b) Solar panels on the roof of a building owned byltwal authority

c) Solar panels on the roof of a building owned byiagbe company

d) CHP plant using natural gas

e) Gas turbine plant owned by a private company

f) A group of 3 wind turbines owned by a private compa

In order to identify which plants and facilitiesltweg to the scope of BEI/MEI, the
local authority has filled in the table below.

Local electricity generation in [name of the Signairy] in [inventory year]
Plant/unit Size (thermal | Size (nominal | Included in Part of BEI?
(fuel) input) renewable ETS?

electricity

generation

capacity)
a) - 25 MW, NO NO
b) - 250 kW, NO YES
C) - 500 kW NO YES
d) 200 MW¢ - YES NO
e) 15 MWl - NO YES
f) - 3 MW, NO YES

All plants that are to be included in BEI/MEI, aar@bove rule, should be listed in Table C of tBAS
template (see Annex II), with corresponding quntit locally generated electricity, energy inpuasd
corresponding C®emissions. For convenience, similar productiortsumay be grouped (for example
solar photovoltaic installations (PVs) or combiregt and power plants (CHPS)).

Waste incineration plants that produce electriaity treated similarly to any other power plants sW&a
incinerated in plants that do not produce eledjrior heat is included in Table A of the SEAP teatpl
and the related emissions in Table B.

Further guidance on activity data collection regagdocal electricity production is available inclien
4.3.

The emissions from local electricity production (ZI®E) are estimated, in the case of plants comtgisti
fuel, by using emission factors Trable 4 In the case of the local renewable electricitydoiction (other
than biomass/biofuels), the emissions can be etithizy using the emission factorsTiable 6
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Table 6. Emission factors for local renewable elegtity production.

Standard emission factor| LCA emission factor
Electricity source (t CO,/MWh ) (t CO,-eq/MWhy)
Solar PV 0 0.020-0.050
Windpower 0 0.007
Hydropower 0 0.024

®Source: Vasilis et al., 2008
®Based on results from one plant, operated in cbastas with good wind conditions

3.4.3 Purchases of certified green electricity byt  he local authority

Instead of purchasing the “mixed” electricity fraime grid, the local authority can decide to purehas
certified green electricity. Only electricity thateets the criteria foguarantee of origin of electricity
produced from renewable energy sourses in the Directive 2001/77/EC and updated inDivective
2009/28/EC can be sold as green electricity. Thallauthority will report the amount of purchaseeem
electricity (GEP) under Table A of the SEAP temgplat

In the case that the standard emission factoraseé, the emission factor for certified green elaty is
zero. If the LCA emission factors are used, thall@uthority has to estimate the LCA emissionshef t
green electricity purchases (CO2GEP) either byestijug required information from the power provider
or by using the default factors provided for loczthewable electricity generation Trable 6if they are
deemed suitable.

Also other actors in the territory of the locallzarity may purchase green electricity. Howevemaly be
difficult to obtain data about such purchases.ddition, green electricity purchases reduce greeséo
gas emissions only in the case that electricitgpetion by fossil fuels is actually replaced byduotion
from new renewable electricity installations, daestich purchases, which is not necessarily the Ease
these reasons, and also because the focus of tren&@u is on the demand side, the green electricity
purchases of other actors (companies, consumetgutions etc) in the territory are not accounfedin

the local electricity emission factor.

3.4.4 Calculation of local emission factor for elec tricity

Based on the information presented in the Sectdnase, the local emission factor for electricity-E
can be calculated by using the equation b&low

EFE = [(TCE - LPE - GEP) * NEEFE + CO2LPE + CO2GEPTCE )

Where
EFE = local emission factor for electricityMWh]
TCE = Total electricity consumption in the locatlaurity (as per Table A of the SEAP template)
[MWh]
LPE = Local electricity production (as per tabl®@CGhe template) [MWL}
GEP = Green electricity purchases by the local@tith(as per Table A) [MW)
NEEFE = national or European emission factor fecicity [t/MWh]
CO2LPE = CQ emissions due to the local production of elecyidias per table C of the
template) [t]
CO2GEP = C@emissions due to the production of certified grekattricity purchased by the
local authority [t]

8 This formula neglects transport and distributiosskes in the local authority’s territory, as wellaago-consumption of energy
producers/transformers and tends to double cowat lenewable production. However, at the scalheflocal authority, these
approximations will have a minor effect on the Io€&®, balance and the formula may be considered as rebosigh to be used
in the context of the Covenant of Mayors.
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In the exceptional case where the local authoriuldl be a net exporter of electricity, then the
calculation formula would be:

EFE = ( CO2LPE + CO2GEP ) / ( LPE + GEP)

These principles and rules allow rewarding the éase in local renewable energy production, or
improvements of efficiency in the local energy gatien, whilst still keeping the main focus on fina
energy (demand side).

3.5 Heat/cold

If heat or cold is sold/distributed as a commoddtyend users within the territory of the local arity
(see table A of the SEAP template), then it is seagy to establish the corresponding emissionfacto

First, the local authority has to identify all thiants and units which provide heat/cold as a coditydto
end-users in the territory (for example from ddthieating, or a CHP plant). All such plants shdugd
listed in table D of the SEAP template, with theresponding quantity of locally generated heatrgyne
inputs, and corresponding @@&missions. For convenience, similar productiorisumay be grouped (e.g.
CHPs).

Waste incineration plants that produce heat tooket as commodity to the end-users are treatedasiiyil
to any other heating plants. Amount of waste ingitedl, and the related G@missions from plants
which do not produce electricity of heat, are inield in Tables A and B, respectively.

Please note that energy consumption and €fiissions related to heat and cold locally produneend-
users for their own usage are already covered llgdaA and B (columns for fossil fuel and renewable
energy consumption). In principle, the total amoafmheat/cold produced referenced in table D shbald
equal (or very close) to the quantity of heat/amdtisumed and reported in table A, column "Heatfcold
Differences may occur due to:

auto-consumption of heat/cold by the utility proihggit
transport & distribution losses of heat/cold

Further guidance on activity data collection regagdheat production is available in Section 4.4.

If a part of the heat/cold that is produced in tegitory of the local authority is exported, thére
corresponding share of G@missions should be deducted when calculatingethession factor for
heat/cold production (EFH), as indicated in themfola below. In a similar manner, if heat/cold is
imported from a plant situated outside the locdharity, then the share of G@missions of this plant
that correspond to heat/cold consumed in the ¢eyrivf the local authority should be accountedviben
calculating the emission factor (see formula below)

The following formula may be applied to calculate mission factor for heat, takitige above
mentioned issues into consideration.

EFH = (CO2LPH + CO2IH — CO2EH) / LHC

Where
EFH = emission factor for heat [t/MVi3]
CO2LPH = CQ emissions due to the local production of heapgdable D of the template) [t]
CO2IH = CQ emissions related to any imported heat from oatsfee territory of the local
authority [t]
CO2EH = CQ emissions related to any heat that is exportesidritof the territory of the local
authority [t]
LHC = Local heat consumption (as per table A) [Mh
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A similar formula may apply for cold.

District cooling, i.e. purchased chilled water, ims principle a similar product as purchased distric
heating. However, the process to produce distdotieg is different from the process to producerdis
heating, and there is a larger variety of produrctiethods.

If local production of district cooling occurs, drdistrict cooling is consumed as a commodity log-e
users, the local authority is recommended to corntecdistrict cooling provider for information dhe
use of fuels or electricity to provide cooling. Thihe emission factors for fuels and electricitgganted
in the Sections above can be applied.

3.5.1 Combined heat and power production (CHP)

Part or all of the heat used in the territory af thcal authority may be generated in a combined &ied
power (CHP) plant. It is essential to divide theissions of a CHP plant between heat and electricity
when filling Tables C and D of the template. Tresespecially the case when the heat is used locally
(input to the BEI), but the electricity is soldttee regional grid (no direct input to BEI).

The fuel use and emissions can be allocated betweah and electricity generation by using the
following Equation:

Peten
h

Petpn + Peree

hh he

COZ2¢p = * CO2¢ppr

COZpipe = COZpypr- COZpipH

Where

COZpn denotes CQemissions from heat production [t g§O

COZppe denotes CQemissions from electricity production [t O

COZpprdenotes total COemissions of the CHP plant calculated based drchresumption and fuel-
specific emission factors [t GD

Pcrrn denotes the amount of heat produced [Myjh

Pcrre denotes the amount of electricity produced [MWh

hn denotes the typical efficiency of separate heatipetion. The recommended value to be used is
90%.

he denotes the typical efficiency of separate eleityriproduction. The recommended value to be
used is 40%.

3.6 Other sectors

In the case of other sectors, the emissions oftwhie not related to fuel combustion, the locaharity
is recommended to use methodologies developeddniadised organisations.

If the local authority has chosen to use the stahdmission factors in line with IPCC principlesmay
consider using the methodologies of Local Governmeffor Sustainability (ICLEI) and
Intergovernmental Panel on Climate Change (IPCC).

The ICLEI's International Local Government GHG Esiosis Analysis Protocol (IEAP) also includes
peer reviewed and approved Specific Country Supgfesnfor certain countries, with country-specific
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emission factors. Supplements for Italy, Spain Bothnd are currently under development. The agtivit
will be extended to other European countries asuregs become available.

The IEAP and country supplements are available at
www.iclei.org/ghgprotocol

The 2006 IPCC Guidelines are available at
http://www.ipcc-nggip.iges.or.jp/public/20064ql/indatml

If the local authority has chosen to use the LCAssian factors, such emission factors for landfite
available from the ELCD database:

http://Ica.jrc.ec.europa.eu/lcainfohub/datasetiumftopCategory=End-of-
life+treatment&subCategory=Landfilling

4  Activity data collection

4.1 Introduction

The key issues in collecting activity data in tleatext of the CoM are:

The data should be relevant to the particular sdnaof the local authority. For example, estimates
based on national averages would not be appropaata the future, they would only reflect trends
occurring at national level, and they would nobwalltaking the specific efforts made by the local
authority to reach its CQargets into account.

The data collection methodology should be consisterough the years: if the methodology
changes, this may cause changes in the inventoighwdre not due to any action of the local
authority to reduce its C(emissions. For this reason, it is important tousheent very clearly the
way data are collected and inventories are caoigdso that consistency can be kept in the future
years. In the case of methodological changes, aelediion of the BElI may be necessary (see
chapter 7)

The data should cover at least all sectors in wthiehocal authority intends to take action, sd tha
the result of those actions can be reflected inrthentory.

The sources of data used should be available ifuthee.

Within the limits of possibility, the data shoule laccurate, or at least represent a vision of the
reality.

The collection process and data sources shouldeiiedacumented and publicly available, so that
the BEI elaboration process is made transparent stéékkeholders can be confident with the
inventory.

4.2 Final energy consumption

Reducing final energy consumption should be comsiti@s a priority in the SEAP. The final energy
consumption should be reported in Table A of tmeptate (see annex ).

Final energy consumption is split into 2 main sextéor both of which data are mandatory:
1. Buildings, equipment/facilities and industry
2. Transport

Those sectors are in turn divided into sub-sec®esl able 1for the details of the sectors to be covered.
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Note: the term "equipment/facilities” covers alleegy consuming entities that are not buildings.(e.g
water treatment units). In the case there is aeniasineration plant that does not produce eldatyriur
heat, the fuel (waste) incinerated is includedow fMunicipal buildings, equipment/facilities” inable

A. The renewable fraction (i.e. biomass) is inciida the column “other biomass” and the non-
renewable part in the column “Other fossil fuels”.

Notes about the energy carriers referred to ind abbf the template:

"Electricity" refers to the total electricity consed by end-users, whatever the production
source is. If the local authority is purchasingtified green electricity, please complete also
the cell below the table. In the LCA approach, dfs® corresponding emission factor needs
to be specified. "Certified green electricity" meaelectricity produced from renewable
energy sources covered by Guarantee of originsea®\gicle 5 of Directive 2001/77/EC,
Article 15 of Directive 2009/28/EC and Article 3)(6f Directive 2003/54/EC. Electricity
consumption is reported in the table as the amofirdlectricity consumed by end-user,
MWhe.

"Heat/cold" refers to heat/cold that is supplied sagommodity to end-users within the

territory (for example from district heating/codadinrsystem, a CHP plant or waste heat
recovery). Heating produced by end-users for thein use should not be included here, but
under the columns of the energy carriers that medhe heat (fossil fuels or renewable
energies). With the exception of CHP heat: as a @QHI® also generates electricity, it is

preferable to include it under production (tablesi@ D), especially if it concerns large

units. Heat/cold consumption is reported in théet@s the amount of heat/cold consumed by
end-user, MWh.o/ MWh¢gg.

"Fossil fuels" cover all fossil fuels consumed asoenmodity by final end-users. It includes
all fossil fuels bought by end-users for space ihgatsanitary water heating, or cooking
purposes. It also includes fuels consumed for pramation purposes, or as an input in
industrial combustion proces$esossil fuel consumption is reported in the tahtethe
amount of fuel consumed by end-user, M\/h

“Renewable energies” covers all plant oil, biofyether biomass (e.g wood), solar thermal
and geothermal energy consumed as a commodity nat &nd-users. Note: If peat is
consumed within the local authority, it should baunted for in the "other fossil fuel”
column (even if it is not strictly speaking a fdoskiel). Renewable fuel consumption is
reported in the table as the amount of fuel consubyeend-user, MW}, Renewable heat
consumption is recorded as the amount of heat coeddy the end-user, MV,

4.2.1 Buildings, equipment/facilities and industrie S

a) Municipal buildings and equipment/facilities

In principle, the local authority should be ablectdlect accurate and comprehensive energy consampt
data related to its own buildings and facilitieseMAdvanced local authorities already have adnbrgy
accounting system in place. For other local autiesriwho have not yet initiated such a process, the
energy data collection could require the followstgps:

identify all buildings and facilities owned / marabby the local authority

within those buildings and facilities, identify &hergy delivery points (electricity, natural ghsat
from heating district network, fuel oil tanks, ...)

for all those energy delivery points, identify therson / department receiving the invoices and
energy data.

organise a centralised collection of these docushdaita

% Only if the SEAP includes actions in this sectéowever, energy use of industries involved in EUSES excluded.
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select an appropriate system to store and managdath (could be a simple Excel sheet or a more
elaborate software, available commercially).

make sure the data are collected and introducHtkisystem at least every year. Tele measurement
is possible and can ease the process of datatootiec

Note that this process of data collection may ke dpportunity to deal with other important energy
related issues:

rationalise the number of energy delivery and iov@j points
renew/improve contractual arrangements with ensuppliers

initiate a real energy management process withe tdrritory of the local authority: identify
buildings which consume most energy and select tleemriority action, such as daily / weekly /
monthly monitoring of energy consumption allowirgitientify abnormalities and take immediate
corrective action etc (see chapter 8.1 in Partthisf guidebook)

Regarding heating fuel oil or other energy carrigBvered periodically as bulk, it is often prefsle to
install a measurement device (gauge, metre ...) tp Hetermine exactly the quantity of energy
consumed during a given period. An alternativeiagsume that the fuel purchased each year is exual
fuel consumed. This is a good assumption if thé tiareks are filled at the same period each yeaif, or
many deliveries of fuel occur each year.

Renewable heat and cold produced and consumedyldgaénd-users should be measured and reported
separately (columns related to "Renewable energieBable A of the template).

It is important that all fuel supplied for purpos#groducing electricity or district heating oratimg are
tracked and reported separately as fuel used dotradity or district heating/cooling generatiorafiles C
and D of the template).

If the local authority buys green electricity of aganteed origin, this will not affect its energy
consumption, but it may be counted as a bonus prave the C@emission factor (see Section 3.4.3).
The quantity of such green electricity has to bevdd from the supplier's invoices, which indictbe
origin of the electricity. The amount of green életty purchased has to be reported in Table Ahef
SEAP template.

b) Municipal public lighting

The local authority should be able to collect @tadregarding Municipal public lightindf it is not the
case, an identification and data collection pros@sslar to the one indicated in the previous pesph
may have to be initiated. In some cases, it maydoessary to place additional meters, for instarien
an electricity supply point feeds both public ligigtand building/facilities.

Note: any non-municipal public lighting should befarred in the category "Tertiary (non municipal)
buildings, equipment/facilities".

c) Other buildings and facilities:

This section covers:
Tertiary (non municipal) buildings, equipment/faods
Residential buildings

Industries (optional, excluding industry part of Edhission trading scheme)

Collecting information from every individual energgnsumer within the territory of the local autlri

is not always possible or practical. Thereforeagety of approaches are likely to be needed t@idpv
an estimate of energy consumption. Several optawasavailable, and often a combination of them is
necessary to have an overall picture of the enesggumption within the territory of the local autity

Get data from the market operators
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Since the liberalisation of gas and electricity kedythe number of actors has increased, and the
data related to energy consumption is becoming centially sensitive and therefore more
difficult to obtain from energy suppliers. Theredpin order to get the data from them, you have
to identify which suppliers are active on the temny of the local authority and prepare a tablé tha
they would have to fill.

As several energy suppliers may be active, it negimpler to contact grid operators (for heat,
gas and electricity) whenever possible (it is netyvikely that more than one of them is active
on the territory of a single municipality, for eaghergy carrier).

Note that such data are generally considered asneocially sensitive and that in the best case
you will probably be able to get only aggregatethdaldeally, a disaggregation between the
residential, services and industry sectors, for dtiferent energy carriers (electricity, natural
gas...) for all the postal code(s) that relate toryaunicipality should be obtained.

If a greater level of disaggregation is availaliten do not hesitate to ask for it (e.g. you should
distinguish between the various sub-sectors foriges and industry, and ask whether for private
or public, individual houses or apartments ...).Hé INACE code (statistical classification of
economic activities in the European Commurjfﬁy')s available, this could help to classify the
energy consumption in the appropriate sector. Hewethe NACE code may be misleading:
offices of an industrial company will be classifiagl industrial, whereas they rather belong to the
tertiary sector (they do not correspond to an adndustrial activity in the local authority's
territory). Some fine-tuning or questionnaires rhaynecessary to solve this question.

Other interesting information relates to the namred addresses of the largest energy consumers
within the territory of the local authority, andethoverall energy consumption (individual energy
consumption is not likely to be available as it Webbe commercially too sensitive). This may be
useful for targeted actions and questionnairesf(séwer).

Get data from other entities

Energy suppliers and grid operators may be reltd@mmprovide consumption data to the local
authority (for reasons related to confidentialitpmmercial secrecy, and administrative burden
especially in the case where many local authoritiesild ask similar data from the same
operators).

However, valuable data may be available at regionalational level (from statistical, energy,
environmental, or economic ministries or agencggporting structures of the Covenant of
Mayors, or from regulatory authorities for gas atettricity).

In addition, energy market operators have the abbg to "provide on request, but not more than
once a year, aggregated statistical informatiottheir final customers” to an agency assigned by
the Government (Directive 2006/32/EC on energy eselefficiency and energy services, article
6). Thus the data should be available somewhereyamdshould contact the energy ministry of

your country to know what data are available frbis thannel and how to obtain it.

Inquiries addressed to energy consumers

If all data cannot be obtained in the desired farfnam the market operators or from other
entities, it may be necessary to make some ingudiiectly to the energy consumers, in order to
obtain the missing data.

This is especially the case for energy carriersctvldio not pass through a centralised grid (fuel
oil, wood, natural gas supplied in bulk, etc).tlfs not possible to identify all suppliers active
the territory of the local authority and to getadtom them, it may be necessary to ask the
consumers themselves.

10 See REGULATION (EC) No 1893/2006 of 20 December 28§@blishing the statistical classification of mmmic
activities NACE Revision 2 and amending Council Regore(EEC) No 3037/90 as well as certain EC Regulat@ns
specific statistical domains.
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It is worth bearing in mind that energy or statigtiagencies may already be collecting such data,
so make sure that data are not available elsevidedoee considering sending a questionnaire.

Several options are possible:

For sectors where there is a large number of soosisumers (like the residential sector),
we recommend addressing a questionnaire to a mpetive sample of the population (for
example 1000 households), spread over all distriststhe local authority. The
gquestionnaire may be on-line, but in this case nmake that this does not prevent some
categories of customers from providing data, otlshe results will be biased.

For sectors where the number of players is limitedhay be worthwhile addressing the
guestionnaire to all energy consumers (this maghbecase for example for the industrial
sector).

For sectors where there is a great number of payert where there are some large ones
(e.g. tertiary sector), it may be worthwhile makswge to address the questionnaire at least
to all large players (e.g. all supermarkets, hadgituniversities, housing companies, large
office buildings, etc). Their identification can loene through knowledge, statistical or
commercial data (such as telephone directories)iipdgo the grid operator (ask who are
the 1000 largest electricity/gas consumers in ¢ngtory of the local authority). Another
option to identify large electricity consumers ¢ dsk grid operators the identity of all
consumers connected to the middle and high voltégieébution networks (or even to the
transmission network in some extreme cases).

What to ask?: It may be tempting to ask a lot of questionshia guestionnaire (e.g. is your
building insulated, do you have solar panels, hgwee recently done energy efficiency
improvements, do you have air conditioning, etefjwever, it should be kept in mind that it is
very important to keep the questionnaire simple stratt (ideally not more than 1 page), in order
to obtain a satisfactory rate of answers. Besillestype and quantity of energy consumed and
eventual local energy production (renewable, CHP, wg recommend to ask at least 1 or 2
questions related to variables that can explain géhergy consumption (for comparison or
extrapolation purposes), for example floor spac® ha building, and/or number of inhabitants,
or number of pupils in a school, etc. For indusiryservices, ask the branch they belong to
(propose some categories, if possible). For thieleasal sector, it is useful to ask questions that
would allow extrapolation of the collected data.isThlepends on what kind of statistical
information is available at the municipal levelctiuld be for example: household size (number
of occupants), class of revenue, location (postalecand/or rural/urban area), dwelling type
(detached house, semi-detached house, apartmeatpfshe dwelling (m?), etc.

Tips:

Make sure the questions are clear and preciseasdhidy will be understood by all in the
same manner. Provide some short instructions Essary.

To increase the amount and quality of answersynmfclearly about the purpose of the
questionnaire (energy statistics and not tax pwdos example). Motivate people to
answer (for example, inform that the questionnab®ws to measure progress in
reaching the C®reduction objectives of the local authority, oroyide any other
incentive you find relevant).

Make the inquiries anonymous (especially in thedesgial sector) and explain that the
data will be kept confidential.

Do not hesitate to send reminders to those whootloeply on time, in order to increase
the rate of answers; and to call directly the latgmergy consumers to make sure they

reply.

Make sure that the collected data sample is reptadee of the population. You should
be aware that the response rate is generally l@ttaose who respond are generally the
most educated and climate-aware, and therefore thehe risk that the data collected is
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Notes:

strongly biased, even if the questionnaire wasextdd to a representative sample of the
population. To avoid this, it may be advisable tgamise data collection via face-to-face
or phone interviews, especially in the residergédtor.

Decide in advance what you want to do with the datéected, to make sure that you
really ask the useful and necessary questions.

Do not hesitate to get the help of specialistdifdteians) to design your inquiry.

It is advisable to communicate in advance your &8BAP development) through the
local media, explaining the context and expectetehis for your local community.

What to do with the data?

Generally speaking, data collected via inquiriesusth help you to construct the energy and,CO
data related to the territory of the local authoriere are a few examples of possible usages:

- aggregated data should be broken down into ieetiod sub-sectors, in order to target your
actions and measure the results achieved by difféaeget groups.

- extrapolate some ratios obtained from the sampl¢he overall energy consumption. For
example if you know the overall energy and gas wondion of a given sector, but you do not
know its heating fuel oil consumption, you couldtrapolate the electricity/fuel oil ratio or
natural gas/fuel oil ratio of your sample to theokeh population, provided your sample is
representative.

Making estimates

From data collected via a sample of the populafgae above), you could estimate the overall
consumption. For example, from the sample datacgold calculate the energy consumption per
square metre or per inhabitant in the householdosdor different types of buildings and
different classes of revenues, and extrapolat@doehtire sector using statistical data related to
the territory of the local authority.

Ideally, this kind of exercise should be done with help of statisticians to make sure the data
collected and method of extrapolation provide rssilat are statistically meaningful.

In addition, checks should be carried out to make that the overall results are compatible with
the data available at a more aggregate level.

If energy consumption data cannot be disaggredagégdeen individual sectors (i.e. residential,
services and industry), then report the total congion in the template and do not fill in the data
at the sector level.

If the data collected do not allow the possibilitydistinguish the municipal consumption from
other usages, then there is a risk of double cogniio avoid this, subtract the municipal usage
(calculated separately, see above) from the ovenaligy consumption of each sector and report
each of them in the relevant section of the teraplat

4.2.2 Road transportation

Road transportation in the territory of the locatharity can be divided into two parts:

a) Urban road transportation, which includes roadgpamtation on the local street network
that is usually in the competence of the local autjr The inclusion of this sector in the
BEI is strongly recommended.

b) Other road transportation, which includes roadgpantation in the territory of the local
authority on the roads that are not in the compmetai the local authority. An example
of such road transportation is transportation dngaway that goes through the territory
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of the local authority. These emissions can beugd in the BEI if the local authority
intends to include measures to reduce these emssgidhe SEAP.

The same methods can be used to estimate emisdiboth urban and other road transportation.

The activity data for the road transportation sedsothe amount of fuel consumed in the territory.
Usually the amount of fuel used is not equal to ahsount of fuel sold (see Box 5). Therefore, the
estimate of the fuel used has to be based on déssmé

Mileage driven in the territory of the local authpikm]

Vehicle fleet in the territory of the local authgricars, buses, two-wheelers, heavy and light-
duty vehicles)

Average fuel consumption of each vehicle type @lifkm]

The EMEP/EEA Guidebook (2009) and the 2006 IPCCd€lines provide detailed guidance on the
estimation of activity data for the road transpiota sector. Even though the focus of these guidslis
on the national level, the information can be ulsafso to understand the principles for calculatasn
emissions at local level.

Box 5. Use of fuel sales data to estimate emissidrnam transportation

The local authority may consider that it is easietollect data on local fuel sales
than to estimate fuel use based on estimates eagel driven. The study of
Kennedy et al. (2009) concluded, that use of faldsdata is appropriate for citigs
for which the number of vehicle trips over the berdf the city is small relative tq
the number of trips within the city. They compatkd results of using fuel sales
data, scaling down from wider regions, and estingaémissions based on mileage
for three megacities: Toronto, New York City anchBkok, and concluded that
the differences between the methods may be leasStia

=4

However, fuel sold in the territory of the locallority may not in all the cases
correctly reflect the fuel used in the territorjnélTamount of fuel sold and fuel
consumed may be different for various reasons (odrof fuelling, availability of
filling stations, prices etc). This is the caseeesally for smaller cities in which
the number of filling stations is small. In additjadhe factors having an impact on
fuel sales may change in time (for example openloging of filling stations) and
therefore the changes in fuel sales data may nmoaity reflect the changes in
traffic (fuel use).

Mileage driven

The mileage driven on the street network of thallawthority can be estimated based on informadion
traffic flows and length of the street network. e first step, the local authority is recommented
search for information from one of the potentiaiadsources listed below.

The transport department of the local authonitgy have estimated vehicle flows and mileage
driven for transport planning purposes.

National or local street administratiasften carries out sample surveys, either automattic
manual. In these surveys, the numbers of vehi@ssipg fixed points are counted. Some surveys
count vehicle numbers by type of vehicle, but infation on the fuel (e.g. diesel or gasoline) is
usually not available.

Household transport survefarigin and destination surveys)
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Mobility in cities databaseontains information on transportation in seleatds for the year
2001. The data are not available free of chargecdm be purchased at

http://www.uitp.org/publications/index2.cfm?id=5#N8IS

In the case of the local authority’s own fleet gnublic transportation fleet the mileage driven ¢en
estimated using the information in the odometerthefvehicles. However, attention has to be paiti¢o
fact that the BEI/MEI should consider only milealfeven in the territory of the local authority.

In the case of contracted services for public pansor other services, the information should be
available from the operator.

The local authority may find it difficult to colléanileage data. However, data collection is of grea
importance, because without such information thwacimpact of the measures taken cannot be
estimated.

Vehicle fleet distribution

The vehicle fleet distribution indicates the shafeeach vehicle type of the mileage. At minimung th
fleet distribution should distinguish between

passenger cars and taxis
heavy and light-duty vehicles
buses and other vehicles used for public transmovices
two-wheelers
The fleet distribution can be estimated based @nafrthe following sources:
traffic counts as discussed above
vehicles registered in the municipality
national statistics
Eurostat statistics at national or regional level

Use of any of the data sources above should bergrartied with a consideration on whether it represen
an appropriate estimate of the distribution of agje driven in the territory of the local authorifyhe
data can be adjusted to better suit to the loctioaity’s territory if needed. For instance, theash of
mileage driven in a city by heavy-duty vehicles nisy lower than the share of heavy duty vehicles
registered at national level.

Some of the existing tools for local emission ireeies may include default fleet distributions for
different regions. These can be used if they ansidered appropriate by the local authority.

Average fuel consumption per km

Average fuel consumption of each vehicle categepetds on the types of vehicles in the categoey, th
age and also on a number of other factors, sutiheagriving cycle. The local authority is recommedd
to estimate average fuel consumption of vehiclesirdy on the street network based on polls,
information from inspection agencies or informatmm vehicles registered in the municipality or e t
region. Auto clubs and national transport assamiatare also sources of useful information.

Use of national level average fuel consumptionefach vehicle category may produce biased estimates,
in particular for urban areas. This might occureesgly in countries with a dense motorway network
linking cities and where a high number of rurgbériare made, as the figures for fuel consumptiouldvo
not be representative for urban areas.

Especially if the local authority is planning megesito reduce the average fuel consumption of iehic
for instance by promoting the use of electric doriy vehicles, it is recommended not to use nationa
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European average fuel consumption figures, buta®&ema more detailed estimate (as explained above)
including hybrid and electric cars separately. Tihibecause if averages are used, the reductifurein
consumption due to measures will not be visiblemwt@mparing the BEI and MEI.

Calculation of activity data
The activity data for each fuel and vehicle typé g calculated by the following equation:

Fuel used in road transportation [kWh] = mileagenfkx average consumption [I/km] x conversion
factor [kWh/I]

The most typical conversion factors are presentedable 7 A full list of conversion factors (net
calorific values) is presented in Annex |. An exdengf the use of the Equation is given in Box 6.

Table 7.Conversion factors for the most typical transportaton fuels
(EMEP/EEA 2009; IPCC, 2006).

Fuel Conversion factor (KWh/l)
Gasoline 9.2
Diesel 10.0
Box 6. Example of calculation of activity data forroad transportation.
Passenger cafsLight duty | Heavy duty| Busses | Two Total

vehicles vehicles wheelers
Mileage (million km) from activity data collection
Total | | | | | | 2100
Fleet distribution from activity data collection (as % of mileage)
Total mileage 80% 10% 2% 4% 4% 100%
-Gasoline 50% 3% 4% 57%
-Diesel 30% 7% 2% 4% 43%
Average fuel consumption from activity data colleabn ( I/km)
Gasoline 0.096 0.130 0.040
Diesel 0.069 0.098 0.298 0.292
Calculated mileage (million km)
Gasoline 1050 63 84 1197
Diesel 630 147 42 84 903
Calculated consumption (million | fuel)
Gasoline 100.8 8.19 0 0 3.36
Diesel 43.47 14.406 12.516 24.528 0
Calculated consumption (GWh)
Gasoline 927 75 0 0 31 1034
Diesel 435 144 125 245 0 949
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Share of biofuels

If the local authority plans to promote the uséiofuels, produced in a sustainable manner, irStEAP,
it is important to estimate the share of biofuaelshe fuel used in the territory of the local auityo This
can be done, for instance, by making polls to tlstnimportant fuel distributors in the territory thie
local authority and surrounding areas.

In the case of the use of biofuels in the municflest (beyond the average use in the territohg,lbcal
authority is likely to have access to the amouriiofuel consumed, especially if special fillingbns
are used for municipal fleet.

If the local authority does not intend to promoitefiels in the SEAP, a national average shareatffibis
can be used. This information can be found fromréperts of the Member States on the promotion of
the use of biofuels or other renewable fuels fansport. The reports are available at:
http://ec.europa.eu/energy/renewables/biofuels/emoris dir 2003 _30_en.htm

4.2.3 Rail transportation

Rail transportation in the territory of the locatlaority can be divided into two parts:

a) Urban rail transportation, for example tram, metnal local trains. The inclusion of this sector in
the BEI is strongly recommended.

b) Other rail transportation, which covers the longtalnce, intercity and regional rail transportation
that occurs in the territory of the local authari®ther rail transportation does not only serve the
territory of the local authority, but a larger ar€xther rail transportation includes also freight
transport. These emissions can be included in EdfBhe local authority has included measures
to reduce these emissions in the SEAP.

The same methods can be used to estimate emisgiboth urban and other rail transportation.

There are two types of activity data for rail traotation: consumption of electricity and consuroptof
fuel in diesel locomotives. Use of diesel locomesiyn urban rail transportation is less commoridoal
services.

Number of providers of rail transport in the terit of the local authority is usually low. The lbca
authority is recommended to ask the annual elégtrend fuel use data directly from the service
providers. If such data are not available, thellacghority can estimate the emissions based oeagéd
travelled and average electricity or fuel consuompti

4.3 Local electricity production (if applicable)

Identification of local electricity production plenthat are included in the BEI is explained inti®ec
3.4.2.

For larger plants (such as CHPs), the data shauloblbained via direct contact with the plant mansge
For smaller units (domestic PV installations), tfega can either be obtained through questionnaires
derived from statistics related to the amount statlations present in the territory of the locatrerity:
number of permits delivered if such installatiomsjuire a permit, number of subsidies granted or
regional/national statistics with a sufficient leeédisaggregation.

Market operators may also have data about entitigsprovide electricity to the grid and may hedp t
identify them.

All plants that are to be included in BEI/MEI shoube listed in Table C of the SEAP template (see
Annex II), with corresponding quantity of locallgigerated electricity, energy inputs, and correspgnd
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CO, emissions. Make sure that all energy used as jaut fior plants listed here is excluded from fuel
consumption in Table A, in order to avoid doublemting.

4.4 Local heat/cold production

Identification of local heat/cold production platiit are included in the BEI is explained in Smt.5.

The data should be obtained via direct contactg(@stionnaires) with the plant managers, as mostly
large units will be listed here. All plants thaedo be included in BEI/MEI should be listed in Tab of

the SEAP template (see Annex Il), with the corresiiag quantity of generated heat/cold, energy isput
and corresponding GCemissions. Make sure that all energy used as ut iior plants listed here is
excluded from fuel consumption in Table A.

Note: the case of micro cogeneration

Micro cogeneration units may be too small, too noue and scattered to obtain individual data about
them. In such a case, the energy input of thosts wghiould be reported in Table A as final energy
consumption, and consequently the heat and elggtpmduced should not be reported in Tables C and
D. In addition, the electricity produced should hetaccounted for as electricity consumption inl&a#b

On the contrary, if data are available (for exampéesupport schemes, sales data from supplidrsih, t
micro cogeneration units could be reported in Taldleand D, with the energy input and heat/elattric
production data.

4.5 Other sectors

In the case of other sectors, the emissions oftwhiie not related to fuel combustion, the locaharity

is recommended to use methodologies developed dwiadjsed organisations. The local authority may
consider using the methodologies of Local Goverrtmésr Sustainability (ICLEI) or Intergovernmental
Panel on Climate Change (IPCC).

The ICLEI's International Local Government Greent®uGas Emissions Analysis Protocol (IEAP) is
available at
www.iclei.org/ghgprotocol

The 2006 IPCC Guidelines are available at
http://www.ipcc-ngqip.iges.or.jp/public/2006ql/inrdatml

5 Reporting and documentation

5.1 Reporting of BEI/MEI
The Covenant Signatories commit themselves to dtibmitheir SEAP, including the BEI within the
year following signing up to the Covenant of Mayors

Furthermore, the Signatories are committed to suamimplementation report at least every secomd ye
after the submission of the SEAP for evaluationpitaoing and verification purposes. The monitoring
emission inventory (MEI) is a recommended partuafisan implementation report.

The local authority is encouraged to compile erniséiventories on an annual basis. The advantages a

closer monitoring and better understanding of theéous factors that influence the €O
emissions

annual input to policy-making, allowing quicker cgans

the specific expertise necessary for inventoriesteamaintained and consolidated
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However, if the local authority considers that suegular inventories put too much pressure on huonan
financial resources, it may decide to carry out itheentories at larger intervals. The Signatories a
committed to submit an implementation report astesvery second year. Consequently, an MEI should
be included in at least every second implementatmort. This means that an MEI is carried out and
reported at least every fourth year.

The Baseline Emission Inventory will be documernitgdusing Tables A-D in the SEAP template. The
SEAP template also includes instructions on howBiEedata should be filled in.

In addition to filling in the Tables A-D in SEAPm®plate, the local authority is encouraged to make a
inventory report for each inventory. It is recommed to include the following information in the
inventory report:
- information about the geographical boundaries efitical authority

choice of emission factor approach (standard or L. CA

emission reporting unit (Cr CQ-equivalent)

choices made regarding inclusion of voluntary sscamd sources

identification of local electricity generation ptan

identification of local heat/cold plants

information on data collection methods

emission factors used and their sources

assumptions made

references used

information on any changes related to approach/mdetllogy/data sources etc since the

previous inventory

eventual comments that would help to understandrgedpret the inventory. For example, it

may be useful to provide exploitations on whichtdag have influenced G&missions since

last inventories, such as economic conditions anatgaphic factors

names and contact information of people who pravidéormation for the inventory

It is in the interest of the local authority to dagent the inventory and to archive the files, fearaple
spreadsheets used for the compilation of BEI. Wil facilitate the compilation of the MEI in the
following years.

5.2 Per capita target

The local authority can decide to set the overdll, @mission reduction target either as ‘absolute
reduction’ or per capitareduction’. The local authority is recommendeddport on the choice in the
inventory report.

Despite the choice, the emissions in BEI are fiedtulated as absolute emissions. In casepecapita
reduction’ is chosen, the emissions of the baselaa are divided by the number of inhabitantshim t
same year, and these ‘emissipes capitain the baseline year’ are used as a basis foulegion of the
target.

In case theper capita approach is chosen, the local authority is recemded to report the results of the
BEI/MEI both as absolute emissions gret capita In the SEAP template the emissions are repoided a
absolute emissions with no correction for popufatio

5.3 Temperature correction

The local authority may choose to use temperatareection for emissions from space heating when
reporting the emissions and monitoring the progtessirds target. Temperature corrected emissioms ca
be calculated using the following equation:
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LHC_TC = LHC * HDDays / HDD

LHC _TC =temperature corrected heat consumptigear X [MWhe,]

LHC = actual heat consumption in the year x [M\\h

HDDavc = heating degree days in an average year (defimeda certain time period) [K - d]
HDD = heating degree days in the year x [K - d]

Heating degree days (HDD) denote the heating denmeadpecific year. HDD is derived from daily
temperature observations, and defined relativeliase temperature - the outside temperature above
which a building needs no heating. For each dagnguwvhich the temperature is below the base
temperature, the HDD is the difference of the liasgerature and actual temperature. See Box hfor a
example.

In some Member States, meteorological offices pl@WDD data for different parts of the country.
HDDavc denotes a long-term average of heating degree dénysh may also be available from the
meteorological office. If a long-term average i$ agailable, the local authority may keep the BEI
emissions uncorrected, and correct the emissiolEihusing the HDD of baseline year instead of
average.

Similar approach can also be used to correct thes@ns from cooling based on cooling demand.

Box 7. Calculation of heating degree days (HDD).

Heating of buildings in the territory of local aotity usually begins when the
outside temperature is less than 15 degrees CelBiedocal authority collects the
data for each of the days of the year in the thblew, and as a sum of the results
the local authority gets the annual HDD.

Day temperature  Difference to base temperaturerf{whelDD_day
smaller than base temperature)
Day 1 12 3 3
Day 2 9 6 6
Day 3 5 10 10
Day 4 -2 17 17
Day 365 17 0 0
HDD (total of the 700
year)

6 Use of existing tools and more advanced methodolo gies

There are a number of tools available for compmitatyf local emission inventories. The tools are@t
by, for instance, local authorities’ networks, s@shClimate Alliance and ICLEI. The report "Exiggi
methodologies and tools for the development andementation of SEAPS® gives an overview of the
most commonly used methodologies and their suitalbdr the compilation of BEI.

Havailable at
http://re.jrc.ec.europa.eu/energyefficiency/pdf/ICMdthodologies_and_tools_for_the_development_of SE&P
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As explained in the report, none of the existingldomatch completely the recommended criteria
specified here for BEI/MEI. The largest differencesur in the selection of scope and sectors, @édpec

in relation to inclusion of local energy productidn the case of transportation, many tools arénia
with the specifications of BEI/MEI.

The local authority is free to choose any methoglplor tool that it considers suitable for the colampdn

of BEI/MEI. However, the local authority is recomnaed to ensure that the results of the inventoey ar
in line with the specifications given for BEI/MEh ithese guidelines and in the SEAP template and
accompanied instructions.

The local authority is welcome to use more advamoethods than those described in these guidelines,
the method is in line with the present specifiaagifor BEI/MEI.

7 Recalculations

In general, once the BEI is completed, there im@ed to change the numbers later on. By using aimil
methods also in the MEI, the local authority casuza that the results are consistent, and thus the
difference between MEI and BEI correctly refledte thanges of emissions between the baseline year
and the monitoring year. However, there are a fesasions when recalculation of BEI is needed to
ensure consistency between the emission estimbBisl@and MEI. Examples of such occasions are:
- industry delocalisation

new information on emission factors

methodological changes

changes in the local authority’s boundaries

Emission reductions due to industry delocalisatiom explicitly excluded from the Covenant of Mayors
In these guidelines, industry delocalisation meaffigll and permanent closure of an industrial pléme
emissions of which represented more than 1% ob#seline emissions. An example of recalculation due
to industry delocalisation is presented in Box 8.

Recalculation due to new information on emissiardes or methodological changes has to be caraéd o
only in the case that the new information reflébts situation in the baseline year more accurdtein
the information used in compilation of BEI (see Bi)xIf real changes in emission factors have aecur
between the baseline year and the monitoring yéar instance due to the use of different fuel g/pe
then dngerent emission factors will correctly et the changed circumstances, and recalculatiootis
needed.

12 Extensive guidance for recalculation is given ia thapter “Time series consistency” of IPCC (200@jijlable at
http://www.ipcc-nggip.iges.or.jp/public/2006gl/piifVolumel/V1_5 Ch5_Timeseries.pdf
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Box 8. Recalculation due to industry delocalization

The local authority decided to include emissiosrfiindustrial plants not included in EU ETS i
the BEI, because the SEAP included measures t@wamnergy efficiency in the plants.
However, one of the plants (Plant A), the emissminghich were 45 kt C@in the baseline year
(1.4% of the baseline emissions), closed down kefte monitoring year. Inclusion of this
emission source in BEI but excluding it from MEIwd mean that the local authority would gai
benefit due to industry delocalisatiomherefore, the local authority has to recalculbee t
baseline year emissions so that the emissionsaot Rl are excluded.

The BEI of the local authority, as reported in SEA#®S as follows:

Category CO2 emissions (kt)
Residential buildings 2000
Industries (excluding industry part of EU Emisstoading scheme 70
Subtotal buildings, facilities and industry 2735
Subtotal transport 500

Total 3235

In the recalculated BEI inventory, the emission®laint A have been removed and the
inventory is as follows:

Category CO2 emissions (kt)
Residential buildings 2000
Industries (excluding industry part of EU Emisstoading scheme 25
Subtotal buildings, facilities and industry 2690
Subtotal transport 500

Total 3190

>

Box 9. Recalculation due to new information on themission factor

The local authority had used the standard emidsictor provided infable 4to estimate the
base year emissions from coal combustion in a lis#tict heating plant. The emission factpr
was 0.341 t CaMWh. In the monitoring year, the local authoriskad the coal provider to
give information on the carbon content and thusethéssion factor, of the coal type provided.
The coal provider informed the local authority ttieg emission factor of that coal type is
0.335 t CQ/MWAh, and that the same coal type has been provmé#ue city since many
years.

If the local authority started to use the new emisactor only since the MEI, it would gain
benefit, as estimated emissions would be lower th&E| even if the same amount of fuel
would be used. Therefore, the local authority lba®talculate the BEI using the same
emission factor that will be used in the M
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ANNEX I: CONVERSION FACTOR AND IPCC EMISSION FACTOR TABLES

Table A. Basic conversion factors

To T3 | Mwoe | Gwh | Mwh
From | Multiply by:

TJ 1 2.388x 16| 0.2778| 277.8
Mtoe | 4.1868 x 16 1 11630| 11630000
GWh 3.6 8.6 x 10 1 1000
MWh 0.0036 8.6x18 | 0.001 1

A unit converter is available at the website of ltiternational Energy Agency (IEA):
http://www.iea.org/stats/unit.asp
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Table B. Conversion of fuels from mass to energy s (IPCC, 2006).

Net calorific value

Net calorific value

Fuel type [TJ/Gg] [MWht]
Crude Qil 42.3 11.8
Orimulsion 27.5 7.6
Natural Gas Liquids 44.2 12.3
Motor Gasoline 44.3 12.3
Aviation Gasoline 44.3 12.3
Jet Gasoline 44.3 12.3
Jet Kerosene 441 12.3
Other Kerosene 43.8 12.2
Shale Oil 38.1 10.6
Gas/Diesel Ol 43.0 11.9
Residual Fuel Oil 40.4 11.2
Liquefied Petroleum Gases 47.3 13.1
Ethane 46.4 12.9
Naphtha 445 12.4
Bitumen 40.2 11.2
Lubricants 40.2 11.2
Petroleum Coke 325 9.0
Refinery Feedstocks 43.0 11.9
Refinery Gas 2 49.5 13.8
Paraffin Waxes 40.2 11.2
White Spirit and SBP 40.2 11.2
Other Petroleum Products 40.2 11.2
Anthracite 26.7 7.4
Coking Coal 28.2 7.8
Other Bituminous Coal 25.8 7.2
Sub-Bituminous Coal 18.9 5.3
Lignite 11.9 3.3
Qil Shale and Tar Sands 8.9 25
Brown Coal Briquettes 20.7 5.8
Patent Fuel 20.7 5.8
Coke Oven Coke and Lignite Coke 28.2 7.8
Gas Coke 28.2 7.8
Coal Tar 28.0 7.8
Gas Works Gas 38.7 10.8
Coke Oven Gas 38.7 10.8
Blast Furnace Gas 2.47 0.7
Oxygen Steel Furnace Gas 7.06 2.0
Natural Gas 48.0 13.3
Municipal Wastes (nhon-biomass fraction) 10 2.8
Waste Oil 40.2 11.2
Peat 9.76 2.7
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Table C. CO, emission factors for fuels (IPCC, 2006).

CO, emission factor | CO, emission factor
Fuel type [ka/TJ] [t/MWNh]
Crude Qil 73300 0.264
Orimulsion 77000 0.277
Natural Gas Liquids 64200 0.231
Motor Gasoline 69300 0.249
Aviation Gasoline 70000 0.252
Jet Gasoline 70000 0.252
Jet Kerosene 71500 0.257
Other Kerosene 71900 0.259
Shale Oil 73300 0.264
Gas oil / diesel 74100 0.267
Residual Fuel Qil 77400 0.279
Liguefied Petroleum Gases 63100 0.227
Ethane 61600 0.222
Naphtha 73300 0.264
Bitumen 80700 0.291
Lubricants 73300 0.264
Petroleum Coke 97500 0.351
Refinery Feedstocks 73300 0.264
Refinery Gas 57600 0.207
Paraffin Waxes 73300 0.264
White Spirit & SBP 73300 0.264
Other Petroleum Products 73300 0.264
Anthracite 98300 0.354
Coking Coal 94600 0.341
Other Bituminous Coal 94600 0.341
Sub-Bituminous Coal 96100 0.346
Lignite 101000 0.364
Oil Shale and Tar Sands 107000 0.385
Brown Coal Briquettes 97500 0.351
Patent Fuel 97500 0.351
Coke oven coke and lignite Coke 107000 0.385
Gas Coke 107000 0.385
Coal Tar 80700 0.291
Gas Works Gas 44400 0.160
Coke Oven Gas 44400 0.160
Blast Furnace Gas 260000 0.936
Oxygen Steel Furnace Gas 182000 0.655
Natural Gas 56100 0.202
Municipal Wastes (non-biomass fraction) 91700 330.
Industrial Wastes 143000 0.515
Waste Oil 73300 0.264
Peat 106000 0.382

39



ANNEX II: SEAP TEMPLATE TABLES FOR BASELINE EMISSIO N INVENTORY

3) Key results of the Baseline Emission Inventory

|Green cells are compulsory fields |

A. Final energy consumption

FINAL ENERGY CONSUMPTION [MWh]

Fossil fuels Renewable energies
Category
E ici Other fossil Other Solar
lectricity Heat/cold Natural gas | Liquid gas | Heating Oil Diesel Gasoline Lignite Coal Plant oil Biofuel X Geothermal Total
fuels biomass thermal

BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES:

Municipal buildings, equipment/facilities
Tertiary (non municipal) buildings, equipment/facilities

Residential buildings

Municipal public lighting

Industries (excluding industries involved in the EU Emission trading

scheme - ETS)

Subtotal buildings, equipments/Tacilities and industries
RANSPOR

Municipal fleet

Public transport

Private and commercial transport
Subtotal transport
Total

IMunicipaI purchases of certified green electricity (if any) [MWh]:

CO2 emission factor for certified green electricity purchases (for
LCA approach):
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