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1 Objectives of the project

RAMEA is one of the 16 Projects financed by the BRREG Il C Program 2005-2007
under GROW, the Regional Framework Operation (RF)se main topic is to help Regions in
adopting strategies coherent with the Lisbon & @athurg Agendas goals. Engaging citizens and
integrating environmental systems is key to achigwialanced sustainable regional growth; this
encapsulates the aim of the GROW partners whaalkecfrom high growth regions but share the
ambition of “growth, but not at any cost”.

The Regions involved are located at the four careéthe European Union: the nord
Europe is represented by the South East EnglarditsiDevelopment Agency (SEEDA) - the RFO
Lead Partner - and the Hollandaise Province of &8nglihe East Europe is represented by
Maloposka Region in Poland, while the West and ISoutolve the Spanish Andalusia and the
Italian Emilia-Romagna. The GROW projects actiatadl together aim to “green” economic
growth (GREEN GROWTH); increase innovation and cetitipn (BUSINESS GROWTH) while
maximising the social potential of society (INCLW& GROWTH). In so doing the GROW
partners aim to integrate this “3 pillar (Planetpple, Profit)’sustainable development framework
into their regional policies and strategies. Thed¥R partnership Regions have high performing
economies but also a common vision for adoptingswess in order to limit as far as possible the
undesirable effects connected with high productiod consumer society: the increasing pollution
of all environmental media and the excessive usetfral resources. At this stage a question
arises. What is the most effective way to limitsheffects? At first some suitable knowledge tool
are needed to help in setting up “sustainable’eisrgroward this specific topic the GREEN
GROWTH as well as the other two strands has idedtsub-themes and technical specifications
used for helping in setting up the project propasa call for proposal rounds. The relevant sub-
theme in our case is the “Resource Managementinbhtdes amongst others the following project
outlines: The Economy-wide tools that allows toegsshe impacts of economic sectors on the
environment and the material flows (environmentaioainting)

On this specific sub-theme was then submitted ersétond round, positively assessed and
financed, the RAMEA project that involves 4 of h6& ROW Regions: the South East England
(UK) with 4 partner Organisations (SEE Developm&géncy, the SEE Regional Assembly, the
Environmental Agency and Cambridge Econometrit& Noord Brabant (NL) with Telos ( the
Regional Sustainable Development Institute), tleéddolska (PL) with MEERI (the Polish
Academy of Sciences Mineral and Energy Economy<diovi of Strategic Research ) and the
Emilia-Romagna Region (IT) with ARPA (the Regioiaivironmental Agency) that is the project
lead partner. The project timeline is from May 2@0@il October 2007.

As argued also from technical specifications theimmental Accounting tools are
identified as the reference framework for RAMEA jpit. In fact the main project output foreseen
is the prototype at regional level of one of thestmoeaningful and powerful tools that help to
bridging the Economy and Environment: the Natichatounting Matrix with Environmental
Account (NAM-EA). This is a table recording mongtand physical flows, developed since 1993
by CBS (Dutch Statistical Institute) and now cuthgnpdated in many EU Member States, at least
at national level. Actually the extended projetitle Regionalized nAMEA-type matrix maybe
deserves a better explanation. The NAM is the “matrsion” of the national economic
aggregates based on the European System of Naficnalnts (ESA 95), the standard code used
at European level for the value added and othevaglt indexes (i.e. Gross Domestic Products,
Gross National Income etc.) comparable at globadllbecause it’s fully consistent with the revised
world-wide guidelines on national accounting, tlyst®m of National Accounts (SNA 93) used for
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code of measuring and compare the national ma@oesay performances. In so far the national
accounts is a central framework for the presematitd measurement of the economic stocks and
flows within the Economy, that can be represented ia a table or matrix version.

For example the production processes can be dedciily the Supply and Use tables that
are two matrices by industry and product descrilwith great detail the production processes
(supply table) and the transactions in products fable). A symmetric input-output table is a
product-by-product or industry-by-industry matritkcearranges both supply and use in a single
table with identical classification of products {ndustries respectively) applied for both rows and
columns. The matrix way to represent national antois recently even more stressed when the
national accounting system was revised again ob #00rder to reach a complete coherence
between all the economic aggregates and the Sapplyse table via a fully integrated calculation
approach. Whatever the version of ESA-data weadlahle, the National Accounting Matrix
represents the bulk information of an Economy nsmiigable to be used for economic analysis and
for bridging the economy with the environment.

Nevertheless in order to take into account alsaitigesirable by-products of the Economy,
namely the associated emissions and waste, thesddhe recorded by physical units together
with the monetary one used in the traditional ecoicaneasures. In that case the Environmental
Accounts (EA) have to be adjusted to NAM definimghgybrid matrix that is commonly identified
as a NAMEA-type matrix. This is one of the addiabaccounts, that has an international standard
in the System of integrated Environmental and Eaundccounting (SEEA) Handbook, updated
to 2003, at present the world-wide recognized cptuzd reference on EA. Actually the developing
process starts from the fundamental concepts obbtiee SNA Chapter where possible
environment and social “satellite accounts” adjds$tethe main economic ones were established.
Fulfilling the Rio declaration the United Nationa8stical Office with the United Nation Division
for Sustainable Development and other Internatitmstitutes (OECD, World Bank, EUROSTAT)
have been working on this line since 1993 and aftewntinuous revising process via internet
consultation also, SEEA should be elevated by 20 Hh international statistical standard, firmly
aligned with the SNA. Until now many pilot applicats in a growing number of EU Member
States, had regularly up-dated environmental staign EA framework. Moreover under
EUROSTAT coordination some methodological refereguzieles have been defined. The most
experienced one across the EU Countries is the "HANbr air emissions - compilation guide”.
And this one has been chosen as a common guidiotitiee RAMEA project output following the
arising awareness on the global warming issuesefttesless the NAMEA-AIr pilots are mainly
referred to the national level, so that the propastnership work will be mainly directed to set up
the better way to “regionalise” this method.

This “regionalization process” leaves some degoédéieedom to the project development
from one partner Region to the other, dependinthercharacteristic of the national economic
module and the environmental data available. Téisdion excluded only a pure “bottom-up”
construction method of the regional modules. It msghat no additional data collection has been
planned and only the officially available data ased in order to maintain as far as possible a
mutual interregional comparison opportunity botimgtrnational and interregional level. The
common standard on which the data were collectedldlguarantee a mutual coherence amongst
the 4 European Regions for a possible economieamtonmental performance analysis at macro-
level. Then by means of their own “tailor made”icg@lization processes, the four RAMEAs—AIr
emissions prototypes where finally completed. Ifiegdhe slight unavoidable differences in
building up methodology amongst partner Region® et prevented Regions from benchmarking
their results.
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The benefit at EU level is self-evident: the imped\statistical framework could be also the
most effective analytical base to derive the stmadtindicators, used at EU level to measure the
state of the art of European development strategyementation, especially after the Spring
Council in March 2005 when the Lisbon & Gothenb8ttategy has been revised and the Member
States are asked to prepare National Plans after-minging consultations with their Parliaments,
social partners and local and regional governmémsseover during this period of decreasing
financial resources the Commission will be morefidrto guarantee the coherence between the
various institutional levels to increase the resesarefficiency and this needs multilevel
assessments. The measures must be, as far ad@adsite by “quality certified” data and by
methodologies to be shared between all UE Memlaestincluding the new Members by the 25-
EU enlargement. The best way to succeed in thikectge is to set up a coherent statistical
framework like that used for measuring the econamygregates (i.e. the Gross Domestic Product —
GDP) and socio-economic indicators (i.e. employmatd) adjusting the environmental related
impacts. This is the NAMEA structure.

Every Regional Partner has baseline experiencegdaut before the beginning of the
project, each of which with a specific excellenceomplementary topics. Starting from the strong
know-how of Nederland Region whose Dutch Statistitstitute (CBS) developed the first
NAMEA since 1993; to the UK partner that is curitgnising an econometric model that allows to
identify alternative scenarios for a conscious heldecision making processes; to the Polish
partner that gives particular attention to thegnéion with the life cycle analysis of productsaas
additional criteria for the building-up methodologyd the result interpretations; to the Italian one
that has just some experienced Regional NAMEA piédtregional level in two other Italian
Regions to be capitalized in the new prototypingreise for the Emilia-Romagna.

The RAMEASs potential applications are quite promgsiThey are suggested from one side
by the experiences carried on by the partner Rethiainhas forecasting econometric model (UK
Region) tightly related with RAMEA tool becausetbé similar set of data involved. The NAMEA-
type framework both at national and regional lealws to getting insight an economy-wide
context that the policy/decision maker should tryrtodify. To highlight the specific sectors that
have a key role in generating desirable or undeleraffects (in terms of economic or
environmental performances) is the main modeltytilihis could be easily done by comparing the
economic and environmental efficiency profilestwé productive sectors in a cross-section analysis
at different geographical levels in order to deteleat is due to the common national structure and
viceversa what is a regional-specific one. In aoldiif more then one year description is available,
it's possible to identify trends in time-seriesheit for monitoring purpose or for determining fasto
of changes and their respective contribution fiyedecomposition analysis). Environmental
Accounts are mainly production oriented in thatéhgironmental pressures are allocated to
industries or to private consumption of energytfeating and transportation only. Nevertheless if
the accounts are linked to the Use, Supply or sytmeni@put-Output tables of the economic
accounts, the environmental pressures of the desideds also calculated, in terms of embedded
emissions in the final consumes. These emissiagaced through the production chain - the
successive intermediate consumption of industrtbanks to the input-output account data and the
Leontief approach. In fact the household consumpsalso indirectly responsible for other air
emissions that are attributed to the producere@ptoducts they consume. Then the role of the
consumers should be emphasized by promoting chaubgihaviour and by the introduction of
environmental labelling schemes and a generalasten a more environmentally friendly life style.
This could be part of an implementing strategy giesn term of financial tools (taxes/incentives) or
other motivational strategies in order to succeeaching some specific targets. As a complement
to thata latereit should be analysed the sensitiveness of anogaprio that specific
award/penalties mechanism. In so far this modehtroo is to inform policy/decision makers in
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defining alternative scenarios after having ideadifthe main responsible economic sectors in
producing an undesirable pollution substances@J emissions or other Green House Effect
gases; then to identify different goals for difigractions enabling to reduce emissions, while
disclosing e.g. the trade-off between the decregmsavironmental pressures and possible impacts
on income, employment etc.

The new programming period 2007/2013 of EU strutiunds should be a promising field
for RAMEA prototype application in providing inditans for the fine-tuning of the parameters of
intervention or decision for the resources allaraby the Regional Managing Authority of Funds.
An example in Italy (similarly in the other involdeountries): it is worthwhile that the Public
Investment Evaluation Unit of the National Depantinef Development Policies explicitly
suggested the widespread use of Environmental Axtoautools including NAMEA at regional
level to better allocate funds by means of a trarespt and well informed decision process It will be
encouraged also by the bill on Central and Localégament Environmental Accounting currently
under discussion in Parliament and in Emilia-Ronaalgegislative Assembly.

Summing up the potential of RAMEASs in supportindigies is twofold:

« from one side at macro level e.g. for Strategicimmental Assessment of the
Regional Operative Programs of the Competitiveneg3ohesion Funds and any
other Regional Development Strategy ;

» from the other side at micro-level where everywmtlial projects concurring in
implementing the above strategy must be on lina Wié desirable target set-up at
macro-level

For example in the case of low-carbon targetsterStructural Fund implementation
process, RAMEA should help in defining the expeaed-efficiency of an economic sector and the
balance with the others in terms of total CO2 emrssand eventually linked Emission Trading
calculations. At the end of the project the reaxgion the methodological results described above
are very encouraging witnessed by the explicitged®n in a variety of dissemination events as a
good practice to be wider diffuse in Europe.

In so far there are enough reasons for statingRBMEA project results would deserve to
be capitalised in a more robust way inside the ptorg Regions at first in order to be successfully
widespread into the other ones. The INTERREG IVir@Ram represents an opportunity on this
line because of the capitalisation issue inspitivegwhole program.

Nevertheless the just finalized RAMEA prototypegresent only one of the Environmental
Accounting tools useful for orienting policy/deasimakers in moving toward the Lisbon &
Gothenburg targets in a more environment-friendiy wAt a further step it should be explored the
potential for an integration of this Regional NAMEpe matrix with the intake of natural
resources and energy, with new environmental thémater, waste) and with social issues too.
Meanwhile other complementary tools should be @efion the side of public responses
guantification in terms of financial and non finalgesources used by all institutional actors
coping with natural resources degradation and tiepleThis should be done in the view of setting
up of all the valuable at regional (and local) leeels promoted by United Nation and
EUROSTAT and systematized in SEEA 2003. The bujdiativities for the 3 Sustainable
Development pillars integrated knowledge is nowtsthbut it must be a continuous process with a
tight link with the decision/policy makers in orderavoid an inevitable self-reference with no
tangible results.
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2 Review of past experiences

2.1 Report on Italian case studies of environmental aczinting and NAMEA applications

According to the SEEA - System of Economic and Esvinental Accounts (United
Nations et al. 2003), the term “hybrid flow accains used to denote a single matrix presentation
containing both national accounts in monetary tesmd physical flow accounts showing the
absorption of natural resources and ecosystemsrgnd the generation of residuals: the acronym
NAMEA has become a generic term for this type bfds. It stands for “National Accounting
Matrix with Environmental Accounts” and can find roots in the analysis of “physical economy”
by Leontief in 1970 (cited in SEEA 2003, 12) andha work developed throughout the 1990’s by
Statistics Netherlands (CBS - Centraal Bureau deoBtatistiek).

In 1994 the European Union, with its Communica@®M (94) 670, identified NAMEA
as a relevant part of the framework for environraksatellite accounts of the national accounts.
Since that date, the 15 founding member statesame new EU member states have drawn up
NAMEA tables to analyse interrelationship betwedas économy end the environment. The most
advanced projects regard matrices on atmospheltidgats (as for the environmental module),
given the fact that Eurostat coordinated pilot @ctg in the period 1999-2001 (Eurostat 2001) and
prepared standard tables for air emissions indhewing four years (Eurostat 2004). Some
countries have also carried out successful pilojggts regarding the possibility of extending the
accounts of the environmental module to water ektvas and discharge, to polluting emissions in
water and to wastes (Cervigni et al. 2005).

The development of the NAMEA in Italy began, asarelg the environmental module, with
the description of atmospheric emissions and auees’ intake. The Italian National Institute of
Statistics, ISTAT, has developed the NAMEA aggregatarting with the 1990 matrix; the latest
version refers to year 2002.

The following pages describe the work by ISTATntréducing the NAMEA for the Italian
context. In addition to that, waste accounts agkeustudy for the national matrix. Table 1 shows
the situation for NAMEA-type accounts developedtaty at 2005. In 2006 two regional NAMEA
projects, for Toscana and Lazio Region, are bemgemented and are briefly presented in the
following paragraphs.

! Directions for the EU on environmental Indicatarel Green National Accounting - Integration of Eamimental and
Economic Information Systems.
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Table 1 - Current situation of NAMEA-type accountsdeveloped in Italy (adapted from Cervigni et al. 205)

ENVIRONMENTAL MAIN STATISTICAL INFORMATION TERRITORIAL SCALE
ACCOUNTS PRODUCTS National Regional
Flow accounts | Atmospheric emission accounts 0 A
(current or o
potential) of Waste accounts ?
NAMEA pollutants Wastewater accounts
-type
accounts >l/3$oker Fossil fuel extraction accounts 0 &
down by . .
economic sectorl Flow accounts of] Mineral extraction accounts 0 A
extraction of Biomass extraction accounts ‘ ’
natural resources . A
Water extraction accounts
Endogenic vapour extraction accounts 0 &

0 Produced regularly (for all or part of the fieldaifservation): historical series updated annuallyraler production
A Work in progress for the implementation of thetfapplications

? Under study to start-up works or to define appi@agfter the development phase

2.1.1 Italian NAMEA 1990-2002
Objectives

The construction of a set of consistent air emiss@ccount concerns the period 1990-2002
(Tudini et al. 2004). The work is carried by ISTATe Italian National Institute of Statistics, in
collaboration with APAT, the Italian Agency for tpeotection of the environment and technical
services.

The main objective of the work is to collect a detent dataset, in order to link economic
aggregates to the emission of atmospheric pollsitamd to the intake of natural resources, based on
a breakdown per economic activity and householgwmption coherent with the classification
proposed at European level.

The NAMEA tables take into consideration ten atni@sjz pollutants and the intake of four
natural resourcés

Process

Italian NAMEA builds on three previous works donelBTAT in the field of
environmental accounting:

* the 1990 Italian NAMEA (Battellini et al. 1999, ed in Tudini et al. 2004), a first
pilot NAMEA matrix comprising an Input-Output (I/ased economic module,
environmental accounts for six air pollutants -,C80, NOx, N,O, NHs, CH, - as
well as the direct intake from nature of virgin evédls — endogenous steam, wood
and fossil fuels, minerals, biotic materials - lop®omic activity;

* the 1991 and 1992 NAMEA matrices and the revisce@DT9AMEA (Coli et al.

2001, cited in Tudini et al. 2004), where the NAMdle was enlarged, the range of

2 Intake of natural resources are not calculategédar 2002.
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pollutants included CO and NMVOC, and data on resesli intake where revised
according to the European guidelines on matemav$laccounting (MFA);

* the 1999 NAMEA air emission accounts (Tudini et2€l03, cited in Tudini et al.
2004), including two additional air pollutants, &fd PMo.

Methodology

NAMEA air emission accounts produced by ISTAT arepared using as input the Italian
CORINAIR? air emission data classified according to the gssebased SNAP 9fomenclature;
input data are supplied by APAT. The matrices fier period 1990-2001 use the 2003 CORINAIR
time series, while the NAMEA 2002 uses data from2005 APAT Air Emission Inventoty

The methodology mainly deals with the activitiesrieal out to shift from the CORINAIR
process-oriented source nomenclature (SNAP 97 ¢oalédse NAMEA socio-economic
nomenclature (which includes economic activitiescri®@ed by NACE codes plus household
consumption), and in particular:

» the analysis of the qualitative link between eablAB 97 process and NAMEA
economic activities;

» the quantitative allocation of the emissions ofre@BIAP 97 process to the related
NAMEA activities.

Since there is no standard connection between SNMAIMNACE categories, the attribution
of SNAP-based emission data to NACE-based accal@msnds on the economic structure of the
countries. In addition to that, only emission whesearce is anthropic is taken into account,
excluding all emissions related to natural phenané&iable 1 shows the link used by ISTAT to
match each SNAP 97 code taken into consideratiohdty to the related NAMEA activities. The
first column reports the six-digit SNAP 97 codesjle the second one reports the NAMEA
activities codes for which air emission is estindate

Table 2 — Qualitative link between SNAP 97 codesdiuded in the Italian NAMEA and NAMEA activities
(Tudini et al. 2004)

SNAP 97 codes NAMEA activities
010100 40
010200 40
010301 40
010302 40
010303 40

3 CORe INventory of AIR emissions is a project perfed since 1995 by the European Topic Centre ofEAiissions
under contract to the European Environment Agembg. aim is to collect, maintain, manage and pubhifrmation
on emissions into the air, by means of a Europ@agmnaission inventory and database system. Thisems air
emissions from all sources relevant to the enviremia problems of climate change, acidificatiortr@phication,
tropospheric ozone, air quality and dispersionaxfdndous substances (EEA 2005).

* Selected Nomenclature for sources of Air Pollutiaieveloped as part of the CORINAIR project fastitiguishing
emission source sectors, sub-sectors and acti(iiea 2005).

®> The main databases produced by APAT, using thel@8@R methodology, are: database on national aiissions,
database on provincial air emission, database ossemn factors (APAT 2004).

® NACE is the acronym (from the French 'Nomenclasiatistique des Activites economiques dans la Conamute
Europeenne'-Statistical classification of econoaaitivities in the European Community) used to desig various
statistical classifications of economic activiti=veloped since 1970 by the European Union; iegghed to
categorise data relating to 'statistical unitsthis case a unit of activity, for example an indial plant or group of
plants constituting an economic entity such asrderprise. It provides the basis for preparingrgdaange of statistics

(output, inputs to the production process, capiahation and financial transactions) of such ur{ieEA 2006)
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SNAP 97 codes NAMEA activities
010306 23
010401 40
010403 40
010406 23, 27
010500 60.2-60.3
020100 10, 95
020200 102
020300 01, 02, 05
030100 35, 40
030203 27
030204 26.2-26.8
030301 27
030302 27
030303 27
030304 27
030305 27
030307 27
030308 27
030309 27
030310 27
030311 26.2-26.8
030312 26.2-26.8, 27
030313 23
030314 26.1
030315 26.1
030317 26.1
030319 26.2-26.8
030320 26.2-26.8
030321 21
030322 27
040100 23
040200 23, 27
040300 27
040400 24
040500 24
040601 20
040603 21
040604 21
040605 15
040606 15
040607 15
040608 15
040610 45
040611 45
040612 26.2-26.8
040613 26.1
040614 26.2-26.8
040615 31
050101 10
050102 10
050103 23, 24, 26.2-26.8, 27, 40
050200 11-12
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SNAP 97 codes NAMEA activities
050300 11-12
050401 23
050402 60.2-60.3
050501 23
050502 23
050503 50-52
050600 40
050700 40
060101 34, 35
060102 50-52
060103 45
060104 103
060105 28
060106 35
060107 20, 36
060108 28, 29, 30-35
060201 28
060202 93
060301 25
060302 25
060303 25
060304 25
060305 25
060306 24
060307 24
060308 24
060309 24
060312 17
060313 19
060314 19
060401 26.1
060403 22
060404 15
060405 19, 20, 35, 36, 50-52
060408 103
060409 50-52
070100 01-95, 101
070200 01-95, 101
070300 01-95, 101
070400 01-95, 101
070500 01-95, 101
070600 01-95, 101
070700 01-95, 101
080100 75
080200 60.1
080300 61
080402 61, 101
080403 05
080404 61
080500 62
080600 01
080700 02
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SNAP 97 codes NAMEA activities
080800 10-37, 45
080900 101
090201 90
090202 24, 90
090203 23
090205 24, 90
090207 90
090208 90
090400 90
090700 01
091001 15,17, 21, 23, 24, 27
091002 90
091003 90
091005 90
100100 01
100200 01
100300 01
100400 01
100500 01
100900 01

Once the link is defined, it is necessary to alledhe emission reported for each process to
the related activities. If the process is linkeaiy one activity, all the emission from the process
can be directly allocated to the activity. The meis more complex if the process is linked to
more than one activity Different methods are used to distribute the sinis"

» on the basis of energy use data by activity;
* on the basis of CORINAIR background data (pointrsewlata);
* on the basis of the number of full time jobs byremic activity.

Table 2 shows what methods are applied to SNAR#E@<linked to multiple NAMEA

activities.

" For instance SNAP 97 “010401" is linked to NAME Atiaity “40”

8 For instance SNAP 97 “010406" is linked to NAME Atiities “23” and “27”

° see Tudini et al. 2004, 13-17
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Table 3 — methods used to distribute the emissiolnd SNAP 97 processes with multiple NACE associatisn
(Tudini et al. 2004)

Tvpe of process SNAP 97 Corresponding NAMEA activities Methaod
code (*)
Coke oven fiunaces 010406 23,27 CB
Combustion in commercial and institutional 020100 10-85 E
plants
Combustion plants in agriculture. forestry 020300 01,02, 05 E
and aguaculture
Combustion i botlers, gas turbines and 030100 35,40 CB
stationary engines
Lime (combustion processes) 030312 26.2-26.8 for area emussions: 27 for peint CB
SOUrCE eMIsSIONs
Coke oven (door leakage and extinction) 040201 23,27 CB
Storage of solid fuel 050103 23,24,26.2-26.8,27, 40 E
Paint application: manifacture of 060101 3435 CE
automobiles
Paint application : wood 060107 20,36 FTE
Other industrial paint application 0&0108 28,29 CB
Application of glues and adhesives 060405 19, 20, 35, 36, 530-52 FTE
Passenger cars 070100 01-95, 101 E
Light duty vehicles < 3.5t 070200 01-95. 101 E
Heavy duty vehicles = 3.5 t and buses 070300 01-95, 101 E
Mopeds and Motoreyeles <30 cm3 070400 01-95, 101 E
Mopeds =30 cm3 070300 01-95. 101 E
Gasoline evaporation from vehicles 070600 01-95, 101 E
Automobile tyre and brake wear 070700 01-95, 101 E
National sea traffic within EMEFP area 080402 6l 101 CB
Industry (off-road transport) 020800 10-37, 45 E
Incineration of mduostrial wastes (except 090202 1/3 of emissions to NACE 24 and 2/3 to CE
flaring) NACE 20
Incineration of sludges from waste water 090205 1/3 of emissions to NACE 24 and 2/3 to CB
treatment MNACE 20
Waste water treatiment in industry 051001 15,17, 21,233,124, 27 CB

(*) CB: process whose emissions wers distmibuted on the basis of CORINAIR background data;
E: process whose emissions were distributed on the basis of energy use data by activity;
FTE: process whose emissions were distributed on the basis of the mumber of full time employvees by economic activity.

Results

NAMEA aggregates are realised for the period 199022 The format is consistent to the
Eurostat NAMEA air set of standard tabfe€conomic and emissions data are filled in accaydi
to the most disaggregated level for which bothheiht are available.

NAMEA tables link economic aggregates (relatedrmdpction, added value, intermediate

consumption, employment and final consumptionhdmissions of ten atmospheric pollutants:

« Carbon Dioxide (C@"*

* Nitrous Oxide (NO)

* Methane (CH)

* Nitrogen Oxides (N§)

* Sulphur Oxides (SQ)

«  Ammonia (NH)

* Non-Methane Volatile Organic Compounds (NMVOC)

e Carbon Monoxide (CO)

e Particulate Matter (PM)

19 see Eurostat (2004), Annex 5.
™ Including CQ from biomass combustion.
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* Lead (Pb)

and the intake of four natural resources:
» endogenous steam
» fossil fuels
* minerals
* biomasses

SWOT analysis

The SWOT analysis of this case study is showebderfdllowing Table.
Table 4 — SWOT Analysis for Italian NAMEA

Strengths Weaknesses
» coherence of the methodology with Eurostat *  no accounts on wastewater
Guidelines * no accounts on water extraction
» use of CORINAIR and APAT datasets « not effective dissemination of the results

» great detail in the emission allocation methodology «  no synthetic indexes on environmental performancge
» 12 years time series (1990-2002)

Opportunities Threats
e waste accounts under study e tool not well known to decision-makers
» creation of NAMEA-type tables for all Italian regi®

2.1.2 A NAMEA for Toscana Region
Objectives

The first pilot project of regional NAMEA in Italjas been realized by IRPET, the Regional
Institute for Economic Planning in Tuscany, in ea®llaboration with ISTAT. The main
objectives of the study are:

* to link the wide knowledge on the interrelationshijetween regional economic
sectors (that IRPET has been carrying on sincedweral years), with the pressures
exerted on the environment;

» to build a tool useful for reports, studies, regibplanning.

Process

IRPET regularly realizes studies and reports orett@omic situation of Toscana Region.
These analyses imply the use of economic inputldgutgatrices, that IRPET builds by means of a
multi-sector and multiregional econometric modddisTmodel gives IRPET the possibility to
produce economic accounting matrices, coherentnétional accounting ones, for all Italian
regions.

The awareness that the GDP is not sufficient t@ @ealyse the regional situation and the
subsequent need of extend the study of economiicaitmils to the pressures that the economic
sectors exert on the environment, led to the cotatiion with ISTAT and to the first pilot project
on a regional NAMEA matrix.

The matrix links the regional economic data witbs of the regional inventory on air
emission (IRSE). The work, which took a year arl, is under publication and refers to year
2000.
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Methodology

Input data on atmospheric pollutants are baseti®neigional inventory on air emission

(IRSE), that refers to the year 2000. IRSE tak&s ¢onsideration the following pollutants:

e Sulphur Oxides (SQ

* Nitrogen Oxides (N§)

* Non-Methane Volatile Organic Compounds (NMVOC)

e Carbon Monoxide (CO)

e Particulate Matter (PM)

Ammonia (NH)

The approach used for the inventory follows bothlibttom-up and the top-down
methodologie¥. The classification adopted is coherent with tiERINAIR methodology, even if
the SNAP 97 nomenclature has been partially matlifieorder to better adapt to the economic
structure of Toscana region (Romanelli et al. 200k economic accounting is based on IRPET
work on economic indicators and multi-sector ecoewit model.

A team of experts from ISTAT and IRPET was createshift from the modified SNAP97
of IRSE to the NACE codes that apply to the Tusszanomy, in order to build a matrix which is
coherent with both the national one and the Eurggtiglelines. However, because the IRSE data
differs from the APAT data at provincial level (AFPAR004) the two matrices (national and
regional) are not completely coherénBy reason of input data, the NAMEA built for Tasa is
not comparable to the pilot matrix built for Laz®gion (see Section 3).

Results

The realised NAMEA refers to year 2000. The mairiks atmospheric emissions and
intake of natural resources with interrelationdbgtween economic sectors.

The tool may help in the description of economid anvironmental context of regional
plans and programmes, and in particular the negidRal Energy Plan is going to use the results of
the work. However its use in the definition of r@gal policies and strategies is not foreseen yet.
SWOT analysis

The SWOT analysis of this case study is showeterfdllowing Table.

Table 5 — SWOT Analysis for NAMEA for Toscana Regin

Strengths | Weaknesses

12 Two methodologies are commonly used to realizaimamission inventory:

e bottom-up

* top-down
The first approach starts from data at local lewel/or the direct knowledge of the emission sountgle the second
implies the use of input data at a national lewvel their allocation at local level using proxy \adlies. The bottom-up
methodology need a great amount of input datagives more precise and accurate results. The temr@pproach is
quicker, but usually have a little level of accyrathe combined use of the two methods is usub#ymost convenient
for the building of a regional inventory.
13|RPET and ISTAT are taking into consideration plassibility of build a new matrix based on APAT alan order to
standardise the regionalisation process of thett&l AMEA. This will allow to compare regional mees and

national one.
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» coherence of the methodology with Eurostat e input data on air emissions not coherent with metiia
Guidelines and Italian NAMEA data (even if coherent with CORINAIR
» close collaboration with ISTAT methodology)
e great accuracy in the economic part (NAM) * no synthetic indexes on environmental performance
Opportunities Threats
e use of APAT data and comparison with other e not used in the definition of regional
regional and national matrices policies/strategies
» tool not well known to decision-makers

2.1.3 A NAMEA for Lazio Region
Objectives

The construction of a set of data on economic anenaission accounts for Lazio Region is
the first application of a NAMEA matrix released ISTAT at regional level. Data are produced for
the project “Contabilita ambientale e sviluppo”vdemped by ISTAT and the Italian Ministry of
Economy and Finance, with the aim of strengthengggonal environmental accounts for the
planning and the assessment of local developmédicigm

Process

As described in Section 1, ISTAT built national NA& accounts (regarding the emission
of ten atmospheric pollutants and the intake of faatural resources) for the period 1990-2002.
Moreover ISTAT, in collaboration with IRPET, read a first pilot project of air emission accounts
at regional level focussing on Toscana Region $etion 2).

Following these two main experiences, ISTAT reldabe first NAMEA matrix for Lazio
region, which refers to year 2000 (ISTAT 2006a)e Timatrix links the regional economic data with
the emission of ten pollutants, using APAT datpratincial level (APAT 2004).

Methodology

The regional NAMEA is built coherently with the ratal one and thus the results are
comparable. As for the contents, the regional NAMB&udes in the economic part (NAM) added
value and employment but not production, becaussetidata are not available at local level; in the
environment part (EA) only air emission are takaio iaccount, while the national matrix considers
also intake of natural resources.

Air emission accounts are prepared using as ingiat APAT database at provincial level,
while economic accounts at regional level are dgyedl by ISTAT itself. Like the national matrix,
the methodology deals with the problem of shiftiram the SNAP 97 process-nomenclature to the
NAMEA activity-classification. Regarding this pra= some differences between the two level of
analysis can be highlighted:

e some processes calculate emission only at a natewsd, thus these emissions can
not be allocated to any Provirtée

» the analysis of emission from transport activitiesnot take into consideration the
differences between emission from residents outsie@ational territory and
emission from non-residents inside the nationaittey;

e emission data at regional level do not include,@@m biomass combustion;

141t is the case of processes “050202 Extractiontréatment and loading of liquid fossil fuels —ff-6hore activities”
and “050303 Extraction, 1st treatment and loadihgaseous fossil fuels — Off-shore activities” @E&E005)
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the lower level of disaggregation of regional eaoidata in comparison with
national ones, and the consequent differencesrdasd@atmospheric emissions (see
Table 6)

the different level of aggregation for householdsuamption (transport, heating,
other) at regional and national level, regardind@OP classificatiofr.

The methodology adopted can be applied as a sthodar, in order to obtain air emission
accounts, coherent and comparable with nationauating, for all Italian Regions.

Results

NAMEA aggregates are realised for the year 2000nBmic aggregates (added value and
employment) are linked to the emissions of ten apheric pollutants:

Carbon Dioxide (C©)

Nitrous Oxide (NO)

Methane (CH)

Nitrogen Oxides (N§)

Sulphur Oxides (S9

Ammonia (NH)

Non-Methane Volatile Organic Compounds (NMVOC)
Carbon Monoxide (CO)

Particulate Matter (PM)

Lead (Pb)

The collection of data obtained applying the methogy above to Lazio region led to:

an analysis of air emissions in the region;

a disaggregation of air emissions by economic sgcto

environmental profile$ by groups of economic activities;

a disaggregation of air emissions by householdwopsions (transport, heating,
other).

15 Classification of Individual Consumption AccorditmPurpose (United Nations Statistic Division 2D06
particular, as for transport the regional datarrefe¢ COICOP CPO07 Transport”, while the nationatadto “COICOP
CPO072 Operation of personal transport equipmerg”fok heating and cooking, the regional data refé¢COICOP
CP04 Housing, water, electricity, gas and othelsfuavhile the national data to “COICOP CP045 Himity, gas and
other fuels”. These differences imply that alsovbize “other” is not comparable at regional antdaral level (ISTAT

2006bh).

'8 The environmental profile of a given sector “alkjv..] for a comparison between the contributionvited to the
national economy by the sector under examinatioefims of added value, employment, etc.) withcitr@esponding
contribution to environmental pressures (measuyetthd relative share of total emissions of theedd@ht pollutants)
(Cervigni et al. 2005: 10).
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Table 6 — Disaggregation of economic activities fddAMEA Lazio (1% column) and Italian NAMEA (2™ column)
(ISTAT 2006b)

Attivita economiche nella NAMEA per il Lazio Attivita economiche nella NAMEA nazionale

26.2-25.8

29-30-31-32-33-34-35
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SWOT analysis

The SWOT analysis of this case study is showebderfdllowing Table.

Table 7 — SWOT Analysis for NAMEA for Lazio Region

Strengths Weaknesses

» part of a wider project, with the aim of strengtimgn | «  top-down approach for air emissions is not well
regional environmental accounts linked to regional context

» standard methodology, coherent with Eurostat « first regional NAMEA matrix, not calibrated with
Guidelines other regional examples

e coherent and comparable with the Italian NAMEA| «  no synthetic indexes on environmental performange
« analysis of data (environmental profiles of econon
sectors, disaggregation of air emissions)

Opportunities Threats
» the methodology can be applied to other Italian e notused as a decision support system
Regions * tool not well known to decision makers

2.1.4 Conclusion

We have discussed three case studies of the afppticd NAMEA-type matrices to the
Italian context. The first describes the buildirfghe Italian NAMEA, while the others relate to the
application of the methodology to two regional @xts$, Lazio region and Toscana region. Two
main aspects can be highlighted starting fromadhilysis.

The first aspect is linked with the building of tthatrix and can be broken down in the
following issues:
* the environmental part of the matrix (EA);
* the input data used,;
* the methodology followed to fill in the matrix;
» the reliability of the results.

As for the environmental accounts, all studies timk economic part with the analysis of
related emissions in air. Natural resources arertd@thto account in the Italian matrix from 1990 to
2001 (but no more for the year 2002) and in the NB8Mor Toscana region. However, like the
main NAMEA projects in Europe, the study of atmaapd pollutants is the most advanced. Waste
accounts are under study only at national levelnbuvork has been done to introduce waste and
water accounts at regional level.

The issues taken into account in the EA part ateetl with the problem of input data
which, as regards to atmospheric pollutants, aeihemission inventories built following the
CORINAIR methodology. Italy and Lazio use data frfPAT inventory (the regional data are
actually disaggregated at local level using proagiables), while NAMEA for Toscana is based on
IRSE, the regional inventory on air emission. AP@da can be obtained for all Italian regions (that
allows the comparison of the matrices and the bmacking between regional and national
situations), but emissions from regional inventeaee often more tailored to the local contextsthu
for some aspects more precise.

All studies adopted a methodology coherent withoStat Guidelines on air emission
accounts. Toscana region developed its study seatollaboration with ISTAT, even if the final
results can not be compared to other two studieause of the difference in the input data.
Actually, the only methodology recognised as stashty ISTAT is based on APAT datasets.
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This lead to the last point: no project deals witlability analysis. In our opinion, a
comparison between results obtained with APAT daththose obtained using regional
inventories, may highlight the main differencesnmesn the two methods and lead to some
considerations on the reliability of the results.

The second aspect is connected to the communioattitre results and the use of the matrix
as a decision support tool. From the analysis ®fctse studies, we can see that the NAMEA-type
matrix, even if identified as fundamental tools émvironmental accounting by European Union,
are not well known to decision makers, thus notusehe definition of national/regional policies
and strategies. It is fundamental to build an g¢asyse matrix, in order to analyse the results
obtained with reports and graphs. To obtain theimam benefit, it is recommended to build
synthetic indexes in order to highlight the envir@ntal performance of an economic sector (like
GDP does for the economic part) and give decisiakars a useful tool for development strategies.
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2.2 Report on Dutch case study of environmental accouimtg and NAMEA applications®’

In the Netherlands two kinds of methodologies hasen proposed to extend the national
accounts regarding environmental problems. On tieehand there are the supporters of the idea
that environmental damages and the use of theamagnt could be measured in monetary terms
with the help of estimations and assumptions. Gthermonetary values of environmental
damages, these costs should be subtracted froootiventional Net National Income (NNI). The
supporters of this idea have developed many diffeapproaches to calculate an indicator, like the
“Green National Income” (GNI) (Lange2003).

On the other hand, some scientists, especiallymgfnom national accounting, reject this
idea, because of the fact that strong assumptiarss be made to estimate the monetary value of an
environmental damage and that in general no maries for environmental goods exist. These
scientists propose just another approach, thelkmc¢@lational Accounting Matrix including
Environmental Accounts” (NAMEA). The NAMEA was ddeped and pioneered in the
Netherlands and has therefore also been widelysésd. We will limit our discussion here
towards the experiences of the Dutch NAMEA. Howesiace the Dutch NAMEA has become
somewhat of a standard, we will also discuss itemgths and weaknesses on a more theoretical
level.

2.2.1 The Dutch National NAMEA from 1993 — 2004

Objectives

The Dutch NAMEA combines national accounts and emvhental accounts in a single
matrix. It is a hybrid accounting system. The NAMEs£a so-called satellite accounting matrix
(SAM), as it is described in the SNA 93 (ChapterIXXhe NAMEA system contains no economic
assumptions; it is only descriptive. It maintainstr@ct borderline between the economic and the
environmental aspects. It is represented in moyeiaits on the one hand and in physical units on
the other hand. Therefore, the resulting indicaémesmeasured in physical units. The
interrelationship between the economy and the enmient has two perspectives, an economic one
and an environmental one. The economic perspectin&ins the physical requirements in the
economic processes, like energy and material aatibspequirements. The environmental
perspective puts forward the consequences of tiegggrements with respect to the availability of
the natural environment. Consequently, the optatiatation of natural resources requires the
consideration of both perspectives.

The conception of the NAMEA system in the Nethedkais based on the work of Keuning
(1992, 1993) de Haan & Keuning (1996) and de BasdB, Gorter & Keuning (1991, 1993). The
origin of their work is the input-output approadhLeontief (1970).

The objective of the NAMEA has been to provide ol policy makers with an instrument
to help analyse the impact of certain environmem@hsures, in all the various stages of the policy
cycle.

Process

Following the NAMEA's conceptual design by Keunifi®93), in co-operation with others,
the first ‘pilot” NAMEA for the Netherlands was cqmfed in 1993. This pilot greatly benefited

Y This report is based on the paper ‘ Input-Outpagé®l Environmental Modeling and Accounting; Intéorel
Discussions as Reflected in Developments in théadtzinds’ by Peter J. Stauvermann and Albert Eerigfe.
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from the work carried out on environmental indicatat the Ministry of the Environment
(Adriaanse 1993). Subsequently, the Dutch Natidveabunts Advisory Committee, a sub-
committee of the Central Statistical Committee thetides upon the CB%work programme,
advised a regular compilation of this frameworkc®i 1994, the National Accounts Department
and the Environment Statistics Department at th8 @ihtly compile a NAMEA every year.

The Dutch NAMEA extends the conventional natior@aunting matrix with two
additional accounts. One additional account isaiteunt for environmental problems like the
greenhouse effect or the ozone layer depletion.s€lsend additional account is for environmental
substances, like carbon dioxide or sulfur dioxigleere these substances are expressed in physical
guantities, like kilogram, tons et cetera. The &#a of themes and substances follows those
environmental themes which were most importanhewview of the Netherlands Ministry of
Housing, Spatial Planning and the Environment (19890, 1992, 1993) and with an approval of
the Dutch parliament (Tweede Kamer 1996)). The siripihad designed a single indicator each of
the environmental themes, by weighing togethekethissions that contributed to each thethdt
can be said, that the Dutch NAMEA generates comrsistummary indicators for those
environmental problems, which are considered tmbst pressing at the political level in the
Netherlands.

Methodology

The first additional account is the account foriesrvmental problems like the greenhouse
effect or the ozone layer depletion. The selectecrenmental themes are partly global
environmental problems and partly national andllecaironmental problems. The selected themes
and substances are (Keuning, van Dalen & De Ha88,1918-22):

. Greenhouse effect

. Ozone layer depletion
. Acidification

. Eutrophication

. Waste

. Waste water

. Fossil fuels

~No ok~ WN PP

The second additional account is for environmesiiktances, like carbon dioxide or sulfur
dioxide, where these substances are expressegsicphquantities, like kilogram, tons et cetera.
The selected environmental substances are:

1. CO,
2.N,0
3. CH,

4. CFC'sandhalons
5. NO,

18 CBS: Centraal Bureau voor de Statistiek; nowadajled Statistics Netherlands
!9 The indicators refer to Adriaanse (1993). The nerslfor the environmental themes are aggregatedthét help of

the IPCC conventions. This means e.g. that onefKG@, emissions equals one global warming potential, kanef

N,O emissions equals 270 global warming potentiald, ame kg ofCH, equals 11 global warming potentials. An

extended explanation about the aggregation of réiffeenvironmental substances is given in the Ari@f de Haan,
Keuning & Bosch (1994). The authors agree withtleav that the kind of aggregation can be doubtettabse the
connections of chemical substances and their igtios to a specific environmental theme are nallyreknown in
natural science. We will come back to this issubh&SWOT analysis.
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6. SQ,
7. NH,

8.P
9.N

The NAMEA is centered around a set of tables, wigiole an overview of relevant relations
between the flow accounts and data on environmehtaiges. De Haan (2001, p. 12) gives a figure
about the scope of the NAMEA system:

Domestic Economic sphere
econonuc of the rest of the
sphere world

resource residual
extraction output

Natural environment

cross border residual flows

Domestic
environment

Figure 1 - Scope of the NAMEA system

The NAMEA distinguishes two main groups of actie#tj households and industries
including public services. The production accoswntlassified by branches of industry (SBI-93,
comparable to NACE).

Emission totals in regular emission statisticsueeally bounded from a geographical
perspective. The Dutch Emission Register recordthissions from all sources on Dutch territory.
The economic actors in the national accounts irechllhouseholds, corporations and government
units that have their centre of economic inteneshe economic territory in a country (this inclade
besides domestic territory also airspace, terataviaters etc.) All land and buildings are by
definition owned by resident entities.

Emission data from the Dutch Emission registerdamgely consistent with the national
accounts with the exception of international tramsprhe transport of goods and people from one
country to another (as an economic activity) ioorded in the national accounts of the country of
the resident carrying out the transport servicea 3&me holds for total energy consumption of these
transport services. Therefore mobile pollution sesrrelated to international transport carried out
by planes, ships, and cars belonging to the ndteEz@omy may result in pollution outside the
domestic or economic territory.
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Results

The NAMEA contains besides the conventional ecoraggregates, a summary of
environmental indicators. As a result it could beagnized how much a specific economic activity
contributes to the GDP, employment, exports etraedad how much it contributes to the major
environmental problems, like the greenhouse eftettine layer depletion et cetera. For example, in
the Dutch NAMEA 1994 tables it can be seen thafptteeluction of electricity in the Netherlands
contributes only 1% to employment, but it contrési25 % to the total emission 600,. NAMEA

tables for different years are now available, whitdkes it also possible to recognize how the
profiles of economic activities changed over tifRet specific periods, as is explained in De Haan
& Keuning (1995) or Keuning & de Haan (1996, 199%is possible to decompose the changes in
emissions by industry into several effects:

1. Demand composition shift effects
2. Output growth effects
3. Eco-efficiency change effects

The first effect can be positive or negative in $le@se that the claims to use the natural
environment are reduced. The second effect is negdlecause more output means in general an
increased use of the natural environment, becaube taws of thermodynamics. The third effect
is positive, because of technological progressHBan (1996) for example has connected the
NAMEA with data on estimated costs and emissiodsicgons of a range of potential energy-
saving measures by industry in the Netherlandscadthee to the conclusion that the Dutch economy
would be better off to some extend, if the mostefficy measures are applied first. However, if
the norms forCO, emissions set by the government were too resteittie result would be the

reverse.

The NAMEA has also been used to predict the possibtcomes of a specific policy. To
give an example de Boer, de Haan & Voogt (1994)ensade of a model with the data from the
NAMEA to estimate the consequences of reducingtikition levels to norms set by the Dutch
parliament. Other examples of the use of inforrmagathered in the NAMEA include for instance
an analysis of the possible effects of a shifaxihcidence, from labour to energy use, and aystud
for the introduction of catalytic converters intars.

SWOT analysis

We have reviewed the Dutch NAMEA from two perspessi First we have looked at it
from a theoretical perspective. Since the Dutch N&®tan be considered as a very advanced
example, its advantages and drawbacks have a igintheoretical content. Furthermore we have
thought about applying the methodology in a theomg context. This has added some more
arguments to the analysis.

Strengths

The first major strengths of the NAMEA approacla itheoretical one: the NAMEA system
contains no economic assumptions; it is only dpsigg. It maintains a strict borderline between
the economic and the environmental aspects. #gsesented in monetary units on the one hand and
in physical units on the other hand and environiededtdmages are not defined in monetary terms.
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A second, more practical strength is that it igpnablem to extend the NAMEA system with
additional environmental themes and substancesséleetion which kind of environmental
problems should be represented depends on locahestances and it can be a political decisions
and not on the decisions of scientists.

Weaknesses

A weakness in the system is the aggregation oétiveconmental substances to the different
environmental themes. This helps policy makersettelb understand the different indicators,
however the conversion factors are sometimes ertite. The NAMEA only incorporates
environmental pressure indicators. When theseggeegated into the environmental themes, the
indicators give only the potential contributionadheme: Global Warming Potential (GWP),
Acidification Potential (AP). The actual effectstbe emissions depends on geographical
circumstances, weather influences, like temperatanel so on and are not incorporated in the
NAMEA.

Opportunities

It is no problem to integrate social accounts thisNAMEA system. This is done in the so-
called System of Economic and Social Accountingrias Extensions (SESAME). [6] This way it
becomes possible to get new insights for the questho should pay for the environmental
damages. Telos has developed a provincial Sustlip&alance Sheet, based on the triple bottom
line ‘ people’ ‘planet’ ‘profit’ and such a regionBESAME approach will very nicely supplement
the information in our sustainability balance sh&ete also De Haan & Kee (2004), for an
discussion of the use of a NAMEA in accountinggastainable development.

Threats

A more practical threat regarding this specific RBMproject might be the availability of
data. Although environmental data will be relativelsy to obtain on a regional (provincial) level,
the construction of an Input — Output matrix oregional level might prove to be problematic. At
the moment we are still investigating the avail@pibf data and we will be talking to CBS about
this problem. Next week, during the kick-off meegtin Guilford we hope to be able to give some
indications on this topic. In a worst case scenanall always be possible to use the national
NAMEA and regionalise it based on some assumpti@rghift-and-share analysis of the industrial
sector of Brabant compared to the national avemaight be a good solution for some of the
problems.
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Table 8 - Summary of SWOT Analysis

Strengths

Weaknesses

A consistent and objective way of presenting natio
economic and environmental accounts
Strict borderline between economy and the
environment

No monetary valuation of the environment
Environmental themes and substances accounts ¢
be easily extended or adapted

ne  Aggregation of environmental themes

an

Opportunities

Threats

Extending NAMEA with social accounts into a
SESAME

Incorporating information into the Telos’
Sustainability Balance Sheet

« Data availability

2.2.2 Conclusion

It can be concluded, that over the last decadelDNBEMEA has been a multi-purpose
information system, which has been able to infadmmpublic and policy-makers about the status
guo of the environmental assets and environmewtaltpn in The Netherlands. The NAMEA has
provided policy-makers with a data-framework, whoam be used to sketch the trade-off between
prevention of environmental damages and macro-eunanpolicy objectives, both from an ex-post

and ex-ante perspective.

There is no experience in the Netherlands witharegiNAMEA's, although regional
accounting matrices for regional accounts have lbeastructed in the past. There is sufficient
interest among the provincial authorities into duwes of trade-offs and geographical scales to

warrant an investigation about the possibilitiest (]AMEA.
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2.3 Report on Polish case studies of environmental aaseting and NAMEA applications

The concept of NAMEA matrix was created in Hollatdhe beginning of the nineties. The
purpose of the matrix creation was the assessnfi¢ghe @ollution indicators on the macro and meso
level. The indicators are organized into the envimental themes, eg. global warming potential,
ozone depletion, acidification, eutrophication, 8ice NAMEA matrices are used as information
database, and in analysing, modelling and foraugsti changes in the economy and environment.

NAMEA is a statistical system, which means thataes not contain and modelling and the
accounts and indicators are expresses in the hatita—the regular National Accounting Matrix
is extended with two additional accounts: for eonimental substances and for environmental
themes.

The environmental information in Poland are gattidre the Statistical Office and include

the data regarding:

« Use and protection of land and soil. useful mirgeral

* Resources, use, pollution and protection of waters

* Resources, use, pollution and protection of air

* Nature and biodiversity protection

* Wastes

* Radiation, noise

* Inspective activity and evaluation of environmeagrhdation effects

* Economic aspects of environment protection

* International comparisons

The NAMEA matrix for Poland was designed as thetgroject under the title
"Environmental Protection Expenditure Account iddPal" and was completed in 2005 by Polish
Statistical Office and Foundation of Environmeratatl Natural Resources Economists.

2.3.1 Polish pilot study
Objective

The general objectives of the pilot project undhertitle "Environmental Protection
Expenditure Account in Poland" were:

» preparation of EPEA account tables (A — Use of mmmental protection services;
B — Supply of environmental protection services: Einancing),

* integration of the available data on environmeptatection expenditure with
national accounts resulting in the creation ofriagonal economic account system
in the domain concerned,

e creation of expertise and procedures necessathdmystematic preparation of
environmental protection expenditure accounts,

« development of methodology of calculation of susdhie development indicators
for the needs of national economy.

EPEA — Environmental Protection Expenditure Account

According to the project report, "the EnvironmerRabtection Expenditure Account
(EPEA) is the module of SERIEE (European SystentHferCollection of Information on the
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Environment). The accounts in SERIEE focus in paléir on accounting for the expenditures
incurred by economic units to pursue activities ar@hsures to safeguard the environment against
degradation and depletion of resources, whethesethativities and measures are to prevent these
phenomena or to restore conditions prior to thebakthe phenomena. The main objective of
these accounts is to achieve the following objestiv
* to quantify the financial contribution of the vasminstitutional sectors to the
individual fields of action on the environment;
» to evaluate the outcome of the activities and messdeployed in terms of
contribution to reducing the pressures of the secionomic system on the
environment."

The EPEA is prepared to make the evidence of themktaining to the economic and
monetary transaction in the economy sectors witlrdéigard to the environmental protection.
The final report states that the objectives of EREAude:
« "guantifying the total expenditure borne by theremoy to protect the environment;
« quantifying how these expenditures are distrib@tedng individual institutional
sectors of the economy;
e quantifying resources of the productive system Wwhiie particular, are used for
pursuit of economic activities
» specifically created because of the need to probecenvironment (i.e. quantifying
the output from such activities)."

The EPEA project data was organised into five thentables:
* Table A— National expenditures on environmentatgcbon

o final consumption,

0 intermediate consumption,

0 gross capital formation for the purpose of perfargncharacteristic activities
and the form of purchase of specific products,

0 specific transfers,

o financing received by resident units from resthef world.

* Table B—output from environmental protection seegic

o0 specialised and non-specialised characteristicym@d in their position as
producers: production costs and earnings fromdled environmental-
protection services,

0 specialised and non-specialised characteristicym@d in their position as
beneficiaries of specific transfers (investmentssdies and other current and
capital transfers).

* Table B1—supply and demand for environmental ptaiecervices

o users of characteristic services: purchases omtemal market; imports;
self-supplies, in respect of characteristic ses/m®duced on an ancillary
basis; or

0 specialised and non-specialised characteristicyp®d: sales on the internal
market; exports; output of characteristic servioésnded for self-supply in
the case of characteristic activities performedomancillary basis.

» Table C— Flows of financing in environmental prdiec expenditures

0 market transactions taking place between variostitutional sectors and
between these and the rest of the world,

o specific transfers taking place between varioustut®nal sectors and
between these and the rest of the world,

o expenditure self-financed by each institutionaksec
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* Table C1—financial burden of environmental proteati
0 expenditures on environmental protection incurrgddrious units as

financers,

o0 environment-related taxes collected by the goveniras beneficiary,
0 the net operating surplus earned by corporatiorspeasialised characteristic

producers,

o profits earned by corporations and households asspecialised

characteristic producers,

0 expenditures on payment of interest on fixed capitaurred by the various

units as financers.

Table 9 - Summary of SWOT Analysis

Strengths

All sectors of the economy as well as the said
domains of environment protection seem to be
a high quality

Prepared within the SERIEE (European Syste
for the Collection of Information on the
Environment) framework

Weaknesses

2 of

m

The value of expenditures for connected and
adapted products is available only for househo
sector. The expenditures for environment
protection of other sectors also include
expenditures for connected and adapted
products, however they are not separated,
data concerning other then subsidies variables
foreign sector are not available

data concerning the value of fixed assets for
environment protection are not available in
Poland — therefore filling up the Table C1 was
not possible

Opportunities

The developed methodology can be applied tq

Threats

the regional level

The outcomes are too complex to be used as ja

decision making tool
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2.4 Report on United Kingdom case studies of environmeal accounting and NAMEA
applications

The purpose of this study is to assess the envieotehaccounting in the UK at a national
and sub-national level. The national UK Environnaéitccounts (NAMEA) provide a full scope of
statistical analysis for environmental and sustalitg indicators at the national level. Currently
these accounts are not replicated with the santwatyt at the regional level, though some
information is available.

This study focuses on three closely linked but \@fferent regional tools, to assess how
well they act as RAMEA type accounts, by deterngrtime scope of the data sets, the depth, in
terms of both time series and geographical disaggien, and the usefulness of the statistics in
terms of comparison, scenario analysis and po&écgmmendation.

Specifically this study will outline the UK Enviramental Accounts and then the various
regional tools, Environmental Footprints, RegioBabnomy-Environment Input Output Model
(REEIO) and Resource and Energy Analysis PrografB&P). The aim of this study is to
provide a SWOT analysis of the various tools, vaittombined in depth look at the methodologies
behind each tool, to provide insight as to:

« What already exists in terms of RAMEA type accounts
* How could RAMEA accounts best be constructed inUKe

2.4.1 UK Environmental Accounts
Objectives

The UK Environmental Accounts are “satellite acdstito the main National Accounts.
They are designed to facilitate analysis of theawichpact of economic change and use similar
concepts and classifications of industry as theddat Accounts. The classifications reflect the
framework by the European Union and United Natifmngleveloping such accounts.

The UK Environmental Accounts provide informatiomthe demands that UK economic
activity places on the environment and on the irtgoare of natural resources in the economy. The
information in the UK Environmental Accounts is aggted into three dimensions in order to assess
the various environmental effects.

» Natural Resources
* Physical Flows
* Monetary

Natural Resources include oil and gas extractiahraserves, land cover, forestry and
fishing. Physical flows include fossil fuel and egyeconsumption, atmospheric emissions, material
flows, waste and water. The monetary part of tlewawts focus on environmental taxes and
environmental protection expenditure.

Process

The UK Environmental Accounts are published ingpeng and autumn of every year by
the Office of National Statistics, who also collacd publish the National Accounts.

Methodology

The UK Environmental Accounts have three separatesions.
* Natural Resources
* Physical Flows
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* Monetary

Natural Resource Accounts include oil and gas etitn, land cover, forestry and fishing.
Oil reserves include both oil and liquefied produabtained from gas fields, gas condensate fields
and associated gas in oil fields. Gas reservetharguantity of gas expected to be available fta sa
from dry gas fields, gas-condensate fields anfiedds with associated gas. The descriptions are
based on the terminology introduced by the Depanrtrfe Trade and Industry (DTI) in order to
improve the general understanding and to movedbeumts in line with those used in the gas and
oil industry. Reserves are grouped into the categof reserves, potential additional reserves and
undiscovered resources. Simulation models usingt®@arlo techniques are used each year by
the DTI to assess the likely existence of undisoed®il and gas fields in the UK Continental
Shelf. The assessments are presented as a rangetdvly assessments of oil and gas are made
using the present value method.

Land cover estimates are based on the Countrysine$2000 (CS2000) a stratified
sample survey that used detailed field recordiryraapping to provide information on the stock
and condition of habitats and landscaped in Gre#iB. The results of CS2000 are compared to
the results of a 1990 survey and then changesithdaver are estimated over the period.

Physical flows include energy consumption, atmosphemissions, material flows, waste
and water. The energy consumption dataset proe@ssated of total energy used by each of the
93 industries and further estimates broken dowmtim¢ different fuel types. The data unit is tonne
of oil equivalent (toe) to enable different fuatsbte compared to each other. The energy
consumption dataset is broadly consistent withDigest of UK Energy Statistics (DUKES)
published by the DTI.

The UK is required to publish emissions data umntiéerent international agreements for
key air pollutants. The emissions data comes fitmarNational Atmospheric Emissions Inventory
(NAEI) maintained by the National Environment Teclugy Centre (Netcen). Each year the
Environmental Accounts present estimates of patlistairectly emitted to the atmosphere by each
industrial sector. The figures are on a natioeabants basis and include emissions from UK
households and UK residents transport and travelal and are therefore different to the data
published by the Department for Environment, Food BRural Affairs (DEFRA) which are based
on the Kyoto Protocol obligations and thereforeazoamissions on UK territory only.

Results

The frequent publishing of the UK Environmental Aaats has raised the profile of
environmental and sustainable policy developmegttpyore than this, it has allowed, albeit at a
national level, measured analysis on UK environ@gmblicy.

The UK Environmental Accounts cover annual datalf®0-2004 in most cases, however
for some variables data are available from 1970.

The accounts take into account:

* natural resource stocks (land cover, fuels, timber)

e energy use in terms of tonnes of oil equivalerggghouse gas emissions (COH,,
N>O, HFC, PFCs and SF

« acid rain precursor emissions (S®OXx, NH?)

* material flows (biomass, minerals, fossil fuelsjat waste arisings (by types and
sector)

* radioactive waste

» consumption of water resources (by industrial sgcto

e environmental taxes (revenues)

* environmental expenditure
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There is also a bridging table which explains tifieences between the UK Environmental
Accounts and the IPCC measure of emissions.

Table 10 - UK Environmental Accounts - Summary of 8/OT Analysis

Strengths Weaknesses
« coherence of the methodology with Eurostat and UN  not effective dissemination of the results
Guidelines « no synthetic indexes on environmental performancge

« full scope of data
e 14 years time series (1990-2004)

Opportunities Threats
» creation of equivalent tables for all UK regions « too aggregated for effective regional policy

2.4.2 The Ecological Footprint Accounts
Objectives

The Ecological Footprint Accounts are designedaimjgare the resources we use and the
resources nature provides us. The accounts casdukto assess resource use between different
geographical areas as the unit used to measutectilegical Footprint of any particular
geographical area is standardised.

Process

Ecological Footprint Accounts are developed byaasiorganisations including Stockholm
Environmental Institute (SEI) and Best Foot Forward

Methodology

The Ecological Footprint is a calculation that msties the demand of human activities on
nature. It measures the resources consumed byaimpulnd nature’s supply. It is possible to
calculate the current Ecological Footprint for thi€ as a whole, at the regional and devolved
county level or for every local authority.

The Ecological Footprint calculates how much prasedand and sea is needed to provide
the energy, food and materials we use in our ewriiges, and how much land is required to
absorb our waste. It also calculates emissionsrgetefrom burning oil, coal and gas and how
much land is required to absorb this.

Ecological Footprints are standardised into gldieatares, in order that they can be
compared between different regions and countregmrdless of where on the globe their resources
are harvested. This is an important feature oEb@ogical Footprint as it allows comparison
between different UK local authorities, regionsyalged countries and national results. A global
hectare is one hectare of biologically productipace with world-average productivity.

Results

The accounts are being used by individuals, busimemagers, government administrators
and sustainability practitioners around the waridan attempt to better manage ecological assets
and move towards sustainability. The accounts leaviinly raised the profile of sustainability
because they allow a single indicator snapsho¢sdurce use to be compared globally.
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A report by SEI “The Ecological Footprint of GrealMottingham and Nottinghamshire”
investigated the composition of The Ecological oot in the Nottingham area. The food sector
was the largest contributor to The Ecological Faatgaccounting for 22%, and the report suggests
that this could be addressed by localising foodipation and through healthy eating campaigns.
Households energy consumption accounted for 20¥hefEcological Footprint, despite the fact
that there is potential for almost zero energydngs to exist. The results also showed thattial to
The Ecological Footprint for Greater Nottinghantatal was lower than the UK average.

Table 11 - UK Ecological Footprint Accounts - Summey of SWOT Analysis

Strengths Weaknesses
» ease of comparison between geographical areas | « not intrinsically clear what an ecological footris
» visible composition of indicator e too simplified an indicator for effective policy

« well known by policy makers
» allows scenario projections

Opportunities Threats
» integration with other indicators and statistics « not comprehensive enough in terms of outcomes

2.4.3 Regional Economy-Environment Input-Output Model (REEIO)
Objectives

The objective for Regional Economy-Environment nputput Model (REEIO) was to
provide policy makers with a tool that would as#tiem in analysing regional policies and
programmes with regard to the economy and envirotumBy doing this is would provide a firm
basis for sustainability appraisal, strategic emvinental assessment and benchmarks for the
resource productivity of businesses and sectors.

REEIO is a custom built computer software package developed by Cambridge
Econometrics originally as part of the Reward pebjeREEIO builds on the established strength
and reputation of an existing model, the Local Exoy Forecasting Model (LEFM), which has
been developed jointly by Cambridge Econometricktae Institute for Employment Research. It
enables the user to consider the potential implatteoeconomy on a number of key environmental
pressures, waste, energy, emissions and demamgtfer, given various alternative assumptions.

Process

REEIO was originally developed by Cambridge Econiteas part of the Reward project,
a partnership led by the Environment Agency (EAhwtihe participation of Regional Development
Agencies and the National Assembly for Wales. # siace been supported by SCPnet (see
http://www.wwflearning.org.uk/scpnefidr more information).

REEIO utilises th&kegion Resource Use and Emissions Databashich was
commissioned by SCPnet, which in turn draws on ffata the Environment Agency Commercial
and Industrial Waste Survey 2002/2003 and datanengg use and emissions to air provided by
Netcen (who maintain the National Atmospheric Eimiss Inventory).

The database includes data for the following inticsa”:

« Commercial and industrial waste arisings, by Emgtegion and sector, for 2002/03
« Commercial and industrial waste arisings by Englefion and management route,
for 2002/03

20 See Cambridge Econometrics “Assessing the Perfurenaf England’s Regions in Promoting Sustainable
Consumption and Production” for more details.
INTERREG IlIC GROW RAMEA
Construction Manual
35/97



* Energy use in English region, sector and fuel i@320
» Air emissions related to energy use by Englishaegsector and emissions type in
2003

The database also holds descriptive informatiokeynstrategies and projects supported by
RDAs to promote resource productivity under certagmes:
* Business efficiency
* Environmental technology
* Waste management
» Energy management
» Sustainability

Methodology

The general purpose of REEIO is to model the lidgdsveen the economy and the
environment.

The environment is considered as providing fourmfanctions:

1. The provision of natural resources used in econ@tiiwity (source functions)

2. The absorption and recycling of wastes from acéési{sink functions)

3. The maintenance of human health and the providiather services, from climate stability
to amenities for recreation (human health and welfanctions)

4. Ecosystem function on which the other functionseshep

The links between the economy and the environnrentast and too complex. REEIO is
tightly focused on the links between the econony source and sink functions of the environment.
Furthermore REEIO is focused in which of thesediitkencompasses. REEIO models the links
between a region’s economy and selected key envieatal pressures; currently waste, energy,
emissions to air and water demand.

REEIO analyses the extent to which regional oumat employment depend on spending
within the local area, or on markets outside tlwal@rea. The model follows the conventional
System of National Accounts structure, distinguightonsumers’ expenditure, investment,
government consumption, intermediate purchaseadystries and trade flows on the basis of
information available locally and regionally. Irriies of detail, REEIO distinguishes 41 employing
activities, six types of unemployment, and 25 oetigms.

The impact on the key environmental pressures bmingidered is modelled using
economic inputs;

* Waste. Production of industrial and commercial wastprojected on the basis of
each industry’s purchases of input products. Hoeoisewaste is projected on the
basis of population growth and the rate of growtper capita household waste
arising.

* Energy Use. The use of energy by fuel type is datexd on the basis of the scale of
activity of the user and the relative price of BielThe energy demand from power
generation in the region is considered by expéisgumptions regarding specific
plant capacities and utilisation

» Air Emissions. Energy related air emissions aremeined on the basis of energy
use by user and fuel type. Emissions that areenetgy related are determined by
and appropriate activity indicator.

* Water Use. Water use is determined by modellinfgidiht components of overall
demand separately. Non-household demand is detedniy levels of economic
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activity, whereas household demand for water isrd&ihed using per capita
assumptions for metered and non-metered households.

Results

The policy use of REEIO and the Region ResourceddogeEmissions Database has been
varied. In general, REEIO can be used as a padhicllty Regional Development Agencies (RDAS)
and others to assess the environmental impacegadal policy using regional economic
projections. Specific examples include:

» SEEDA: Assessing the potential implications of ralégive growth scenarios
developed to inform the Regional Economic Strat@fyS) on key environmental
pressures under alternative assumptions for teagtin and sectoral focus of trends
in energy efficiency and the efficient use of othesources.

* NWDA: The Agency undertook a review of its Wastea&igy, with particular
reference to the Commercial & Industrial wasteastre Alternative scenarios for
were prepared in REEIO. While the existing strategytained an objective for
virtually no increases in waste arisings, presusnibbbe met by a continued shift in
economic structure away from material intensivaustdes the work using REEIO
identified the potential scale of the task.

 EMDA: As part of the Strategic Environmental Assasst of the RES REEIO was
used to illustrate the potential impact of alten@patterns of economic
development on waste arisings, demand for enerdyaasociated emissions to air
and to quantify the effects that alternative mifiga strategies could.

«  SWRDA: The Agency and other regional partners hesexl REEIO to assess the
environmental implications of business energy afficy, such as what might be
required from different sectors to achieve a 208ucgion in COZ2. Issues relating to
the energy efficiency of, and general use of, fietgansport have also been
examined.

Table 12 - UK REEIO model - Summary of SWOT Analysé

Strengths Weaknesses

» coherence of the methodology with Eurostat and UN  only disaggregated to Government Office Region
Guidelines « no synthetic indexes on environmental performancge

« full scope of data e concerned with environmental impact of production

» highly disaggregated industry breakdown in the region, rather than the entire environmental

» scenario projections and policy analysis burden of production and consumption in the reiggn

Opportunities Threats

» creation of REEIO analysis for unitary authorities | =  concerned only with production

» development of REEIO in synergy with REAP

2.4.4 Resource and Energy Analysis Program (REAP)
Objectives

The Resource and Energy Analysis Program (REAPBgiisg developed by the Stockholm
Environment Institution (SEI), in collaboration withe Centre for Urban and Regional. REAP is
an integrated resource-environment modelling taskelol on policy scenarios and considers
consumption by households and, public and comnieseraices.

The objective of REAP is to capture the associ&gdenvironmental impacts of
consumption in a certain geographical location.AREises a Material Flows Analysis to provide a
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comprehensive picture of apparent and hidden palBavs of materials and energy carriers
through the economy. The environmental impactsregasured through greenhouse gas emissions
and ecological footprints.

Process

REAP is a tool designed and used to inform policg cal or regional level regarding
sustainability in consumption. REAP is availaldeatl development agencies and local authorities
and can be used at any time to provide scenarigsis@n local or regional policies.

Methodology

The basic methodology underpinning REAP combinéstiexy Material Flow Accounts
(MFA), the National Environmental Accounts and atl Footprint Accounts (NFA) with input-
output analysis. Environmental input output analysakes it possible to track and assign
intermediate resource flows to consumption categoispecifically REAP allocates Material Flows
(MF), Greenhouse Gases and Ecological Footprinttetailed household consumption activities
using the United Nations COICOP classification egstand detailed household expenditure data.

The main data sources for REAP are PRODCOM, whiokiges detailed trade data and
expenditure statistics. Final consumption pattéostisew both SIC and COICOP classifications and
are organised around key policy components such as:

* Food
* Energy
e Housing

e Infrastructure

e Consumer Goods
e Transport; and

e Waste

Spatial disaggregation of national data is posgiblen to the local authority level, although
typically is used for district as opposed to logathorities.

REAP can be used to measure all greenhouse gasesadsd with consumption activities
throughout the supply chain, predominantly REABSed to measure G@s CQ is the largest
contributor to global warming.

REAP also takes into account The Ecological Footmi consumption. The Ecological
Footprint is a calculation that estimates the detmaErhuman activities on nature. It measures the
resources consumed by population and nature’s guptfEAP can calculate the current and
potential Ecological Footprint for the UK as a wiaht the regional and devolved county level or
for every local authority.

The Ecological Footprint calculates how much prasvedand and sea is needed to provide
the energy, food and materials we use in our ewriiges, and how much land is required to
absorb our waste. It also calculates emissionsrgéed from burning oil, coal and gas and how
much land is required to absorb this.

Ecological Footprints are standardised into gldieatares, in order that they can be
compared between different regions and countreggrdless of where on the globe their resources
are harvested. This is an important feature of RBAR allows comparison between different U.K.
local authorities, regions, devolved countries aational results. A global hectare is one hectére o
biologically productive space with world-averagequuictivity.

INTERREG IllIC GROW RAMEA
Construction Manual
38/97



Results

REAP provides a simplification of the complex iatetions that take place in an economy.
The potential strength of REAP is that it provide®ng methods and applies them at a greater level
of detail than has been done before.
This means that it is possible for REAP to calaulatojections of Ecological Footprints and
greenhouse gas emissions by:
* Economic sector
e Final demand category
« Consumption Category by household
* National, regional and local area
e Socioeconomic group

A recent study by the Stockholm Environment Ins¢éitused REAP as a tool to analyse
Leeds city region housing policy, “Using REAP for Bnvironmental Assessment of the Leeds
City Region RSS Housing Policy”. The study examihed 15 different policy scenarios will
effect the carbon dioxide emissions associated motising between 2003 and 2026. The “business
as usual” scenario was taken to be in line withqged in the draft Regional Spatial Strategies,
following this policy suggested an 8% rise in enaiss from housing by 2026. The report showed
that retrofitting the existing housing stock is #iegle most important housing policy with regard t
CO, emissions.

The study demonstrated how REAP can provide thesseey evidence to inform better
policy options towards reducing energy use, redyemissions, and for using renewable energy
sources.

Table 13 - UK REAP model - Summary of SWOT Analysis

Strengths Weaknesses

» full scope of data « all Materials Flow Analysis is only covered by The
» highly disaggregated industry breakdown Ecological Footprint

* scenario projections and policy analysis

Opportunities Threats

» development of REEIO in synergy with REAP « concerned only with consumption
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2.4.5 Conclusion

The UK Environmental Accounts, essentially NAMEATf as a fairly comprehensive
statistical review of sustainability factors in tH& as a whole. The UK accounts are not however
broken down by region; they are therefore unableréwide strong analysis on policy in the UK
and a sub-national level.

Conversely the Ecological Footprint provides a Erggatistic, in terms of global hectares
per capita, which can provide a comparison overynttfifierent geographical locations, local
authorities, districts, regions and countries. ldeer, in the case of the Ecological Footprint, the
single synthetic statistic is limiting in policy algsis as it does not provide a comprehensive
breakdown of the various factors which effect thei@nment, rather, by the nature of the tool it
standardises the effects.

REAP goes one step further than the Ecologicalgfottin that it aims to provide a more
comprehensive range of analysis, by covering madtows through the ecological footprint but
also measuring greenhouse gases individually. R&é® provides a breakdown over smaller
geographical locations, down to the unitary autiyori

In terms of providing a RAMEA type matrix similay the UK Environmental Accounts or
NAMEA, the Region Resource Use and Emissions Datahaed by REEIO provides a great deal
of the data required at a regional level. The ath@e of using this RAMEA type database
alongside REEIO is that REEIO will act as a helgfalicy tool to provide scenario driven policy
analysis. One weakness of this database is tlate&n’t provide water accounts; furthermore the
accounts are only disaggregated at the regional,land not sub-regional level.

2.5 RAMEA: a Regional NAMEA for air emissions

The review of past experiences and the related S\At@ilyses lead to the agreement that
the Regionalized NAMEA-type matrix (RAMEA) shoulddus on air emissions, as these data are
available to some degree in all partner regionsitres. Moreover this is the more advanced area
in terms of EUROSTAT implementation guides. It veéso agreed that the matrix should be based
on the NACE aggregated industrial sectors idemtifirethe Eurostat manual "Namea for air
emissions - compilation guide" that is also cohevath the SEEA Guidelines.
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3 Data Availability

3.1 Regional Data Sources in Italy in implementing RAMEA

The following notes list the relevant regional dstairces available in Italy to implement the
proposed RAMEA for air emissions.

3.1.1 Economic data

Economic data for the Emilia-Romagna Region co@abtained using a multi-sector and
multiregional econometric model developed by IRPEBy means of this tool ARPA will have the
possibility to have economic input/output accougtmmatrices (for at least 2 years) coherent with
national accounting ones prepared by ISTAT

The matrix for Emilia-Romagna Region can thus idelthe following indicators:
e Output
* Value added
* Intermediate Consumption
*  Employment

for 30 economic sectors of the NACE rev. 1.1 classion:

A: Agriculture, hunting and forestry

B: Fishing

* CA: Mining and Quarrying of Energy Producing Masdsi

* CB: Mining and Quarrying Except Energy Producingtéfeals

« DA: Manufacture of Food Products; Beverage and toba

« DB: Manufacture of Textiles and Textile Products

* DC: Manufacture of Leather and Leather Products

* DD: Manufacture of Wood and Wood Products

» DE: Manufacture of Pulp, Paper and Paper Produditighing and Printing
« DF: Manufacture of Coke, Refined Petroleum and BaicFuels

* DG: Manufacture of Chemicals, Chemical Products Miad-made Fibre
* DH: Manufacture of Rubber and Plastic Products

e DI: Manufacture of other Non-metallic products

« DJ: Manufacture of Basic Metals and Fabricated Metaducts

« DK: Manufacture of Machinery and equipments not¢elsere classified
e DL: Manufacture of Electrical and Optical Equipment

« DM: Manufacture of Transport Equipment

* DN: Manufacture not elsewhere classified

» E: Electricity, Gas and Water Supply

e F: Construction

* G: Wholesale and Retail Trade; Repair of Motor \¢&d8, Motorcycles and Personal
and Household Goods

H: Hotels and Restaurants
I: Transport, Storage and Communication

L Regional Institute for Economic Planning in Tuscan
2 talian National Institute of Statistics
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J: Financial Intermediation

» K70-71: Real Estate and Renting of machinery andpegent without operator and
of personal and household goods

» K72-74: Computer and related activities, Reseanthdevelopment and Other
business activities

* L: Public Administration and Defence; Compulsorycib Security

e M: Education

* N: Health and Social Work

 O+P+Q: Other Services

Monetary data are in millions of euro (both currantl constant price), while data on
employment are in thousands.

As for household expenditure, the following levebsaggregation (based on COICOP

classification) can be achieved:

* Food & non-alcoholic drinks

e Alcoholic drink, tobacco & narcotics

e Clothing & footwear

e Housing (net), fuel & power

* Household goods & services

* Health

* Transport

e Communication

* Recreation & culture

* Education

e Restaurants & hotels

e Miscellaneous goods & services

* Other expenditure items

Also for these types of indicators, monetary dagsia millions of euro, both current and
constant prices. Time period for economic data khbe decided in order to match the available
data on air emissions.

3.1.2 Environmental data

The main source of air emission data at regional s the database on air emissions built
by APAT?* (by means of a disaggregation of national damatincial level), which covers the
following pollutants:

e Carbon dioxide (C¢)

« Nitrous oxide (NO)

* Methane (CH)

* Nitrogen oxides (NQ)

e Sulphur oxides (S

«  Ammonia (NH)

* Non-Methane Volatile Organic Compounds (NMVOC)
e Carbon monoxide (CO)

2 Classification of Individual Consumption AccorditgPurpose
2 |talian Agency for the protection of the enviromhand technical services
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» Particulate Matter (PM)
* Heavy metals (As, Hg, Pb, Zn, Cd, Cr, Se, Cu, Ni)

Data are classified according to SNAP97 nomenatadind are available for three years:
1990, 1995, 2000. More recent data (up to year Palavailable only at national le¥&and
covers also the other three greenhouse gases (HFCs, SF6).

Since there is no standard connection between SNAR8 NACE categories, the
attribution of SNAP-based emission data to NACEeaasccounts will depend on the analysis of
the economic structure of the Emilia-Romagna Regtoqualitative and quantitative link should
then be defined. In addition to that, only emissidrose source is anthropic will be taken into
account, excluding all emissions related to natpin@nomena.

3.2 Regional Data Sources in the Netherlands in implennéing RAMEA

The following notes list the relevant regional dswairces available in the Netherlands to
implement the proposed RAMEA for air emissions. ff@ most part of the work, we will make use
of the data that was edited by Statistics Nethddd€BS), so that results are compatible with the
official data®

3.2.1 Economic data

The regional economic data edited by Statistichélénds (CBS) consists of five main
economic indicators or variables, which we take mtcount’
« Output (basic price8)
« Gross value added (GVA)
« Compensation of employe8s
« Gross operating surpltfs

% APAT 2006, Annuario dei dati ambientali

% Seewww.statline.cbs.nfor the available data in detail. Here we igndre intermediate input of production, taxes
and subsidies, because all these numbers are ecediith the GVA and we do not take the numberswdleyees into
account.

%" The definitions are taken from the CBS.

2 Output covers the value of all goods producedsée, including unsold goods, and all receiptsséawices rendered.
Output furthermore covers the market equivalergarfds and services produced for own use, such asogount
capital formation, services of owner-occupied dingk and agricultural products produced by farnfi@re&wn
consumption. The output of such goods is estimbyedaluing the quantities produced against theepihiat the
producer would have received if these goods had belgl. Output is valued at basic prices, defiretha price
received by the producer excluding trade and tramspargins and the balance of taxes and subsidiggoducts. This
is the price the producer is ultimately left with.

# value added at basic prices by industry is equéi¢ difference between output basic prices aredrirediate
consumption (purchasers' prices).

30 Compensation of employees is the total remuneratind by employers to their employees in retumafork done.
Employees are all residents and non-residents nwgiiki a paid job. Managing directors of limited quanies are
considered to be employees; therefore their salare also included in the compensation of empkyElee same
holds for people working in sheltered workshopsm@ensation of employees is distinguished betweeges/and
salaries and employers' social contributions.

%1 The gross operating surplus by industry is thaz# that remains after deducting from the valueddbasic
prices) the compensation of employees and the talafhnot product-related taxes and not produétteel subsidies on
production. The operating surplus of family entesgs is called mixed income, because it also costadmpensation
for work by the owners and their family members.t@mlevel of the total economy operating surptusamputed by

adding to the total of the industries the diffeemputed and paid VAT.
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« Labour input of employed perscfis

We have divided up the economy of NB into 27 sexcfollowing the NACE classification
and distinguish between two consumer activitiegate traffic and all other consumer activities.
Let us define first the different sectors:

* A+B Agriculture hunting forestry fishing

e C Mining and quarrying

* DA Food, beverages and tobacco

 DB+DC Textile and leather products

e Paper and paper products

* Publishing and printing

* DF Coke, refined petroleum, nuclear fuel

« DG Chemical products

e DH Rubber and plastic products

* Manufacture of basic metals

* Manufacture of metal products

* DK Machinery and equipment

» DL Electrical and optical equipment

* DM Manufacture of transport equipment

* Manufacturing n.e.c.

» E Electricity, gas and water supply

* F Construction

* Wholesale trade

* Retail trade, cars, repair, hotels

* Land transport

» Air transport, water transport

* Auxiliary transport activities

* Post and telecommunications, Banking, Insurancejliéuy financial activities, real
estate activities, Commercial services

e L Pub. admin., defence, social security

e M Education

* N Health and social work

* Environmental services

e Culture, sports and recreation and other services

Beside this kind of aggregation, we have aggregatedifferent so that the data will be

comparable to the data of the RAMEA project pagnklere are the 22 different sectors:

* A+B Agriculture hunting forestry fishing

* C Mining and quarrying

DA Food, beverages and tobacco

« DB+DC Textile and leather products

« DE manufacture of pulp, paper and paper products

* DF Coke, refined petroleum, nuclear fuel

%2 Labour input of employed persons is defined asitimber of full-time equivalent jobs. Part-time odre converted
to full-time jobs. For employees a full-time equesat job is the annual contractual hours considéuidime in that
branch of industry. For self-employed a full-tinguevalent job is the quotient of the usual weeklyrkvhours of that
job and the average weekly work hours of self-erygdiowith 37 or more normal weekly hours in the sémanch of

industry.
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DG Chemical products

DH Rubber and plastic products

DJ manufacture metals

DK Machinery and equipment

DL Electrical and optical equipment

DM Manufacture of transport equipment

DI+DD+DN (incl. 20+36+37) Manufacturing n.e.c.

E Electricity, gas and water supply

F Construction

G+H wholesale trade, retail trade and hotels

| Transport

J+K Financial, business services and communication
L Pub. admin., defence, social security

M Education

N Health and social work

O+P+Q Sewage, refuse disposal, private househattsswployees, extra-territorial
organizations

Now we have summarized what kind of data are aviailbor the RAMEA regarding

production. At least we have to different categooéconsumption:

1.
2.

3.2.2

private car and motor bike trafff¢;
all other consumption activiti€’s;

Environmental data

In the next step, we give an overview about alliemmental relevant substances, which we

could divide to the production and consumption et

CO, (Carbon dioxide): Greenhouse gas (causes the tampe of the earth's
atmosphere to rise gradually).

CH,4 (Methane ): Greenhouse gas (causes the tempeddtilme earth's atmosphere
to rise gradually).

SO, (Sulphur dioxide - SPand SQ, calculated as Sp Causes acidification.

N2O (Laughing gas/dinitrogen oxide): Greenhouse gasdes the temperature of the
earth's atmosphere to rise gradually).

NOx (Nitrogen oxides - NO and NQcalculated as N£&x Cause acidification and
generates smog.

NH3; (Ammonia): Causes acidification.

P (Phosphorus): Causes eutrophication

N (Nitrogen): Causes eutrophication

CFC’s and halons (chlorofluorocarbons and halo@ajse the depletion of
stratospheric ozone.

waste

¥ please note, that the emissions stemming fromigtrahsport, taxis, airplanes etc. are includethéproduction

sector

3 These activities are for the main part stemmingifheating and cooking with gas, oil and coal. &méssions of
power plants are not included in the consumptiatoseout in the production sector.
* The explanations are taken from the Statlimeny.statline.cbs.nland De Haan (2003).
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3.3 Regional Data Sources in Poland in implementing RAMA

This note lists the relevant regional data soumesilable in Poland to implement the
proposed RAMEA for air emissions.

3.3.1 Economic data

Economic data for the Malopolska region could bamed using the data from the Central
Statistical Office (GUS) and Regional Statisticdfi€®2. The data are available for the years up to
the year 2004. Monetary data are in millions of P@N current prices). The data include gross
output, gross value added (incl. the compensati@nployees), intermediate consumption for 16
economic sectors of the NACE rev. 1.1 classificatio

* A: Agriculture, hunting and forestry

* B: Fishing

e C: Mining and Quarrying

e D: Manufacture

» E: Electricity, Gas and Water Supply

* F: Construction

* G: Wholesale and Retail Trade; Repair of Motor \¢&dd, Motorcycles and Personal
and Household Goods

* H: Hotels and Restaurants

* [|: Transport, Storage and Communication

* J: Financial Intermediation

* K: Real estate, renting and business activities

* L: Public Administration and Defence; Compulsorycib Security

e M: Education

* N: Health and Social Work

* O: Other community, social and personal serviceitiets

* P: Private households with employed persons

The data on employment are in number of personsraniade division into 15 sectors (the
sectors O, P and Q are treated together), the gl quarrying (C) is subdivided in 2 sections,
manufacturing (D) is subdivided into 23 sections.

Average monthly data for household expenditureaawglable on the per month per capita

basis in PLN. The household expenditures are dividio:

e Food and non-alcoholic beverages

« Alcoholic beverages and tobacco

* Clothing and footwear

* Housing, water, electricity, gas and other fuels

* Furnishings, household equipment and routine maamtee of the house

* Health

* Transport

e Communication

* Recreation and culture

* Education

* Restaurants and hotels

« Miscellaneous goods and services
INTERREG IlIC GROW RAMEA

Construction Manual
46/97



3.3.2 Environmental data

The main source of air emission data at regionallés the Marshal Office database on
emissions which covers all the emissions that abgest to the environmental charges for using the
environment (Environmental Protection Act from 272ZD01 with later changes, Government
Order from 18.03.2003). The database is createthéyMarshal Office for recording the reports
from the companies about the fees for using tharemwment. The reporting is based on the
standardised forms. The reporting duty is compylgor every entity that conducts the activities
that lead to emissions. The database consist$armation divided into 4 modules:

1. emissions to air

2. water drawing

3. sewer emissions to water and soll
4. landfilled wastes

Due to the fact that it was decided that RAMEA voltus on the emissions to the air, the
database content pertaining to this emissionsasgmted in more detail:
1. Air emissions by source
a. Source of the emission
i. Type, e.g. furnace, installation
ii. Source capacity
lii. Type of protection device
b. The emission volume
i. Type of fuel/substance, eg SO2, NO2, CO, CO2, ddst,
ii. The effectiveness of protection device
lii. The emission volume
c. The place of emission, i.e. commune name
2. Air emissions from the engine fuels handling iscsiied separately and it includes:
a. The volume of fuel handled
b. The effectiveness of protection device
c. The place of emission, i.e. commune name
3. Air emissions from boilers are another type of esioiss reported and it includes:
a. Boilers of capacity smaller than 5MW
b. Fuelled by coal, coke, wood, oil or gas
c. Boilers for which the IPPC is not required
d. Number of boilers
e. Volume of fuel used
4. Air emissions from combustion engines
a. Cars
b. Trucks
c. The type of fuel
d. Volume of fuel used

The emission that are accounted for in the Mar§titate database include 62 substances,
among others: arsenic, ammonia, asbestos, benzagkchloride, chromium, tin, zinc, sulphur
dioxide, carbon dioxide, methane, nickel, leadtslumercury, carbon monoxide, nitrogen oxides,
metallic elements and its compounds, etc.

The emission source in the database is identifiethb statistical number, not the NACE.
So this could have been a problem, but the assigtsnogd NACE to statistical number will be done
by Statistical Office in Malopolska. Another protvighat arises is that the complete environmental
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data are available electronically only for 2005y father years are on paper only and are
systematically inputted into electronic database.

To match the economic and environmental data thmason of some data will be needed,
or alternatively the disaggregation of nationakdat

3.4 Regional Data Sources in UK in implementing RAMEA

This note lists the sources of regional informateailable in the UK to implement the
proposed RAMEA for air emissions.

3.4.1 Economic Data

The UK Regional Accounts provides an overview @& ¢élconomic performance of the
United Kingdom at a regional level. The variableseared are:
* Gross value added (GVA)
* household income
e consumption expenditure
* capital expenditure

The GVA are published in current prices for 15 istaiy groups:
» Agriculture, hunting, forestry & fishing
* Mining and quarrying of energy producing materials
» Other mining and quarrying
e Manufacturing
» Electricity, gas and water supply
» Construction
* Wholesale and retail trade (including motor trade)
* Hotels and restaurants
* Transport, storage and communication
* Financial intermediation
* Real estate, renting and business activities
* Public administration and defence
* Education
* Health and social work
» Other services

Cambridge Econometrics (CE) routinely receives nuisaggregated data (for 30 sectors).
The sectors are defined in terms of SIC2003 (whsgtlentical to NACE classifications down to
and including the 4-digit (Class) level).

Data in REEIO
REEIO contains the data/forecasts for the regienahomy produced by CE. The GVA
data/forecasts are reported for 42 sectors ofe¢baa@my, and in constant prices. This is achieved
first by:
« attributing the Regional Accounts data in curremtgs for the 30 sectors to each of
CE’s 42 sectors (using other information such asddka and regional employment
data)
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» producing estimates of output in chained volumesuea(cvm), similar in concept
to constant price estimates, by applying nationdlstry deflators to the estimates of
regional output in current prices

The industry detail can be aggregated to formnlestry definitions proposed for the
RAMEA application in this project.

3.4.2 Environmental data
SCPnet database

The SCPnet resource use database contains estih&i®srgy use and associated emissions

by region, fuel user (similar concept to indusiiésel and emission. Data are available for 1999
and 200%°. The particular application of interest in thigdy is that of emissions to air. The
database covers the following air emissions:

e Carbon dioxide (C¢)

e Sulphur dioxide (S¢)

* Nitrogen oxides (NQ)

e Carbon monoxide (CO)

* Methane (CH)

* PM10 (black smoke)

e Volatile organic compounds (VOCs)

* Nuclear emissions to air

* Lead emissions to air

* Nitrous Oxide (NO)

» Hydrofluorocarbons (HFCs)

» Perfluorocarbons (PFCs)

e Sulphur Hexafluoride (S§r

The data are constructed from the National Atmospltamissions Inventory (NAEI) by
Netcen, who prepare the UK emissions estimateBéfra. The framework in which the data are
constructed is that used to monitor progress tosvtre Kyoto targets (and used for IPCC).

DTI

The DTI publish a range of regional energy consumnpdatd’ which is based on the NAEI
data. These data include:
* gas consumption (for domestic and commercial & gtdal users separately)
» electricity consumption (for domestic and commér&iandustrial users separately)
* road transport energy consumption
e use of other fuels by broad fuel user group

» total final energy consumption by fuel (for domesthd commercial & industrial
users separately)

3 Improvements have been made to the method oflaitm over the period which means that the twadats are
not directly comparable.
37 see http://www.dti.gov.uk/energy/statistics/regisimdex. html
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DEFRA

Defra have published experimental 2003 estimatesgibnal (NUTS1) C@emissions by
sector (also produced by Netcen, using much obfhleregional energy consumption statistics).
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4 RAMEA framework

Current Prices (Millions of euros)

ftes/n. jobs

year YYYY GHG emissions (Mg) Acidification (Mg) Local air quality (Mg)
\ACE S Outpur | yalue C"gﬁg’;“g?)‘ﬁéi Final Consumption Employment CO, | NO | CH, | co2eq | NOx | SO, | NH; | H+eq | NMvoc | co | PMm
A+B Agriculture, hunting, forestry & fishing
CA Mining and quarrying of energy producing materials
CB Mining and quarrying, non energy producing materials
DA Manufacture of Food Products; Beverage and Tobacco
DB+DC | Textiles and textile products, Leather and leather products
DD Wood and wood products
DE Pulp, paper and paper products
DF Coke, refined petroleum products and nuclear fuel
DG Chemicals, chemical products and man-made fibres
DH Rubber and plastic products
DI Other non-metallic mineral products
DJ Basic metals and fabricated metal products
DK Machinery and equipment n.e.c.
DL Electrical and optical equipment
DM Transport equipment
DN Manufacturing n.e.c.
E Electricity, gas and water supply
F Construction
G Wholesale and retail trade
H Hotels and restaurants
[ Transport, storage and communication
J Financial intermediation
K Real Estate, Renting and Business Activities
L Public administration
M Education
N Health and social work
O+P+Q | Other community, social and personal service activities
COICOP Households
07 Transport
Other consumptions
Total - Industries - - - - - - - - - - - - - - -
Total - Households - - - - - - - - - - - -
Total - - - - - - - - - - - - - - - -
Conversion factors co2 N20 CH4 NOX SOx NH3
GWP Conversion factors (CO2 eq) 1 310 21
Acidification Conversion factors (H+ eq) 0,02174 0,03125 0,05882
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5 Methodologies
5.1 Emilia-Romagna

5.1.1 Introduction

The economic accountability and the environmental accountability are iegneRamea
modef®. Let us have a look at this accountability system. The economic form is cosgtruct
according to the System of National Accounts and supporting tables (SNA), SEC @raexd c
flows and principal aggregates entered by the regional accountability, meaguneddtary
values. It allows to correlate the available resources, equal to the Produaienadded to Imports
value, with final investments, given by Investments and Exports demand value. The eamtadnm
form describes some pressures placed on the environment by the productive and cartsitiesr a
expresses by physical units of measurement. We took into accounts local incasitriges, with
regional localization. The classification of economic activities acagrtt the regional
accountability is constituted of 30 productive sectors according to ATECO 2002. iAaltiaimily
consumers we took into account people present in Emilia-Romagna, among whichethere a
residents and tourists. Family consumers are distinguished by charge fundi®nsost relevant
are transports and heating ones.In order to qualitative correlation between mpudaesses and
economic activities it is important to know how the production activities, practiceecandary
and auxiliary, are recorded in the Ramea economic form. Therefore the secatdargysaare
calculated separately from the main economic activities of the entetpuishe activities practiced
as auxiliary are recorded together with the principal or secondarytiastiwhich are referred to. A
relevant exception of this rule is the electric power production that is caldutatorrespondence
to the economic power, gas and water production and engineering, even if these produections a
practiced as auxiliary.The main reference of atmospheric emissitanis dlae national list on the
emissions sources edited by APAT. APAT itself territorialized atmagpémissions up to district-
wide. For each pollutants the emissions are ranked by process, accordinlgB7Shh the
following table we read the 11 macro-fields that correspond to the more genst@dicgiof the
classification.

Table 14 - SNAP 97 classification of emission prose for each macro-field

Macro-field ID Number Macro-field features

01 Energy production combustion

02 Farming and services combustion
03 Industries combustion

04 Productive process

05 Mining and fossil fuels supply

06 Uses of solvents and other products
07 Road transport

08 Other mobile sources

09 Treatment and disposal waste

10 Farming

11 Nature

The main point, building Namea Matrix, for E-R is to correlate the atmosphelttigol
emissions to a specific sector production or to a specific family consumdpofuridte focal point
therefore is to translate each air emission according to SNAP97 by sgeaiassification into

3 Data references: Economic and power sources éataa 1995 — 2000 years of reference; regionald?@®udget
ENEA (1995 and 2000); Power sources consumptidianufacturing sector ISTAT 2002; number of opersto
ISTAT (1996 and 2001); Production Value IRPET (1298 2000)
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Namea classification by activities. Before going on with the €ionis allocation to Namea
activities, we need the total of emissions in coherence with Namea approamngider only the
emissions directly attributable or to the economic activities or to théyfaomsumers. All the
SNAP97 macro-fields emissions are coherent with this approach with the eraefptte 11
sector that reports about emissions produced by natural resources, tkesrsnid ground; these
emissions are not attributable directly to economic activities or to famigumers and so do not
find a collocation in Namea. If we subtract the regional emissions, containednmathe-field 11

“Nature”, from the total regional emissions inside IRSE, the net resudssiftéd by processes or
by Namea activities, should be equal.

Table 15 - Emissions for each SNAP 97 process

Process ID Number Process overview Emission

010100 Electric power production Process emission 010100
i;rocess p i;rocess overview p i;rocess emission p

.1.60900 é.attle breeding Brocess emission 100900
?forz‘gll'a-/?omagna Tolal emissions list (after Nature)

Table 16 - Emissions classification for each NAMEACctivity

NAMEA activities Overview of activities Emission

Number ID

01 Farming, Hunting, Fishing and Forestry Emission of NAMEA 0O1activity

/ NAMEA / overview Emission of NAMEA /activity

33 Family consumptions - other Emission of NAMEA 33 activity
Emilia-Romagna Total Emissions NAMEA Emilia-
Total Romagna

The parity between total emissions classified by polluting process (wittezrbfield 11)

and the total emissions classified by economic activities can be forthabz@ertini, Tudini,
Vetrella, 2007)

100900 33

D EMiI(p) =EMI_ER = Y EMI,

p=010100 i=1

for each pollutant:

EMI(p) are thep process emissions
EMIi are thei emissions which Namea activity is responsible for
EMI_ER are the regional total anthropic emissions

5.1.2 Qualitative correlation

The connection between SNAP97 processes and Namea activities are nratibyaaf
gualitative correlation; therefore we can progress with the emisdionatan for Namea activities.
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Table 17 - Qualitative correlations between SNAP9@rocess and NAMEA activities

S“’;‘P SNAP process description NAI“SEA NAMEA activity description
010100 Combqsnon in_energy and transformation 19  Electricity, gas and water supply
industries
010300 Petroleum refining plants 19  Electricity, gas and water supply
010400 Solid fuel transformation plants 19 Electricity, gas and water supply
010506 Pipeline compressors 19  Electricity, gas and water supply
020100 Commercial and institutional plants 21  Wholesale and retail trade

020100 Commercial and institutional plants 22 Hotel and Restaurants

020100 Commercial and institutional plants 23 Transport, storage and communication

020100 Commercial and institutional plants 24  Financial intermediation

020100 Commercial and institutional plants 25 Business activities, R&D and IT

020100 Commercial and institutional plants 26  Public administration

020100 Commercial and institutional plants 27  Education

020100 Commercial and institutional plants 28 Health and social work

020100 Commercial and institutional plants 29 Othe_r_community, social and personal service
activities

020100 Commercial and institutional plants 30 Real estate and renting

020200 Residential plants 32 Consumption and heating

020300 Processes with contact

1

Agriculture, hunting and forestry

020300 Processes with contact

Fishing

Processes with contact

Mining and quarrying of energy producing

030100 3 .
materials
030100 Processes with contact 4 Mining and quarrying, non energy producing
materials
030100 Processes with contact 5  Food products, beverages and tobacco
030100 Processes with contact 6  Textiles and textile products
030100 Processes with contact 7  Leather and leather products
030100 Processes with contact 8  Wood and wood products
030100 Processes with contact 9  Pulp, paper and paper products
030100 Processes with contact 11 g:;rigwicals, chemical products and man-made
030100 Processes with contact 12 Rubber and plastic products
030100 Processes with contact 13  Other non-metallic mineral products
030100 Processes with contact 14  Basic metals and fabricated metal products
030100 Processes with contact 15 Machinery and equipment n.e.c.
030100 Processes with contact 16  Electrical and optical equipment
030100 Processes with contact 17  Transport equipment
030100 Processes with contact 18  Manufacturing n.e.c.
030100 Processes with contact 20 Construction
030203 Blast furnace cowpers 14 Basic metals and fabricated metal products
030204 Plaster furnaces 13  Other non-metallic mineral products
030301 Sinter and pelletizing plants 14  Basic metals and fabricated metal products
030302 Reheating furnaces steel and iron 14  Basic metals and fabricated metal products
030303 Gray iron foundries 14  Basic metals and fabricated metal products
030304 Primary lead production 14  Basic metals and fabricated metal products
030305 Primary zinc production 14 Basic metals and fabricated metal products
030307 Secondary lead production 14  Basic metals and fabricated metal products
030308 Secondary zinc production 14 Basic metals and fabricated metal products
030309 Secondary copper production 14  Basic metals and fabricated metal products
030310 Secondary aluminium production 14  Basic metals and fabricated metal products
030311 Cement 13  Other non-metallic mineral products
030312 H?uit?SC|Ud' iron and steel and paper pulp 13  Other non-metallic mineral products
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030313 Asphalt concrete plants 10 Coke, oil refineries, treatment of nuclear fuels
030314 Flat glass 13  Other non-metallic mineral products
030315 Container glass 13 Other non-metallic mineral products
030316 Glass wool (except binding) 13 Other non-metallic mineral products
030317 Other glass 13  Other non-metallic mineral products
030319 Bricks and tiles 13 Other non-metallic mineral products
030320 Fine ceramic materials 13  Other non-metallic mineral products
030321 Paper-mill industry (drying processes) 9  Pulp, paper and paper products
030322 Alumina production 11 %}(Zl;mcals, chemical products and man-made
040100 Processes in petroleum industries 10 Coke, oil refineries, treatment of nuclear fuels
040201 Coke oven (door leakage and extinction) 10 Coke, oil refineries, treatment of nuclear fuels
040202 Blast furnace charging 14  Basic metals and fabricated metal products
040203 Pig iron tapping 14  Basic metals and fabricated metal products
040206 Basic oxygen furnace steel plant 14  Basic metals and fabricated metal products
040207 Electric furnace steel plant 14  Basic metals and fabricated metal products
040208 Rolling mills 14  Basic metals and fabricated metal products
Sinter and pelletizing plant (except comb. Basic metals and fabricated metal products
040209 03.03.01) 14
040301 Aluminium production (electrolysis) 14  Basic metals and fabricated metal products
040302 Ferro alloys 14  Basic metals and fabricated metal products
040303 Silicium production 14  Basic metals and fabricated metal products
040401 Sulfuric acid 11 g:;rigmcals, chemical products and man-made
040402 Nitric acid 11 g:;rigmcals, chemical products and man-made
040403 Ammonia 11 %}(Zl;mcals, chemical products and man-made
040404 Ammonium sulphate 11 f(ilt?reeglcals, chemical products and man-made
040405 Ammonium nitrate 11 f(ilt?reeglcals, chemical products and man-made
040407 NPK fertilisers 11 f(ilt?reeglcals, chemical products and man-made
040408 Urea 11 f(ilt?ree?icals, chemical products and man-made
040409 Carbon black 11 f(ilt?ree?icals, chemical products and man-made
040410 Titanium dioxide 11 gltt)wreeglcals, chemical products and man-made
040413 Chlorine production 11 g:;rigmcals, chemical products and man-made
040414 Phosphate fertilizers 11 g:;rigmcals, chemical products and man-made
040501 Ethylene 11 g:;rigmcals, chemical products and man-made
040502 Propylene 11 g:;rigmcals, chemical products and man-made
040503 1,2 dichloroethane (except 04.05.05) 11 Chemicals, chemical products and man-made
1,2 dichloroethane + vinylchloride Chemicals, chemical products and man-made
040505 11
(balanced process) fibres
040506 Polyethylene Low Density 11 f(ilt?reeglcals, chemical products and man-made
040507 Polyethylene High Density 11 f(ilt?reeglcals, chemical products and man-made
040508 Polyvinylchloride 11 Chemicals, chemical products and man-made

fibres
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040509 Polypropylene 11 Chemicals, chemical products and man-made

fibres

040510 Styrene 11 f(iltt)wreeglcals, chemical products and man-made
040511 Polystyrene 11 g:;rigmcals, chemical products and man-made
040513 Styrene-butadiene latex 11 g:;rigmcals, chemical products and man-made
040514 Styrene-butadiene rubber (SBR) 12 Rubber and plastic products

Acrylonitrile Butadiene Styrene (ABS) Chemicals, chemical products and man-made
040515 . 11 .

resins fibres
040516 Ethylene oxide 11 ]Eilttwreeglcals, chemical products and man-made
040517 Formaldehyde 11 ]Eilttwreeglcals, chemical products and man-made
040518 Ethylbenzene 11 f(iltt)wreeglcals, chemical products and man-made
040519 Phtalic anhydride 11 g:;rigmcals, chemical products and man-made
040520 Acrylonitrile 11 g:;rigmcals, chemical products and man-made
040521 Adipic Acid 11 g:;rigmcals, chemical products and man-made
040527 Other (phytosanitary,...) 11 g:;rigmcals, chemical products and man-made

040601 Chipboard Wood and wood products

040603 Paper pulp (acid sulfite process) Pulp, paper and paper products

040604 Paper_pulp (Neutral Sulphite Semi-
Chemical process)

8
9
9  Paper, print and publishing
5
1
5

040605 Bread Food products, beverages and tobacco

040606 Wine Agriculture, hunting and forestry

040607 Bear Food products, beverages and tobacco

040608 Alcoholic 5  Food products, beverages and tobacco

040610 Roof covering with asphalt materials 20 Construction

040611 Road paving with asphalt 20 Construction

040612 Cement (decarbonising) 13 Other non-metallic mineral products

040613 Glass (decarbonising) 13  Other non-metallic mineral products

040614 Lime (decarbonising) 13 Other non-metallic mineral products

040615 Batteries manufacturing 16  Electrical and optical equipment

040618 Limestone and dolomite use 13  Other non-metallic mineral products

040619 Soda ash production and use 11 %}(Zl;mcals, chemical products and man-made

050101 Open cast mining 3 Mining and quarrying of energy producing
materials

050102 Underground mining 3 Mining and quarrying of energy producing
materials

050103 Storage of solid fuel 10 Coke, oil refineries, treatment of nuclear fuels

050201 Land-based activities 3 Mining and quarrying of energy producing

materials

Land-based activities (other than

050302 desulfuration)

10 Coke, oil refineries, treatment of nuclear fuels

Marine terminals (tankers, handling and

050401 10 Coke, oil refineries, treatment of nuclear fuels
storage)

050402 ;)i;he(?irne)handhng and storage  (including 10 Coke, oil refineries, treatment of nuclear fuels

050501 Refinery dispatch station 10 Coke, oil refineries, treatment of nuclear fuels

050502 Transport and depots (except 050503) 10 Coke, oil refineries, treatment of nuclear fuels

050503 Transport and depots (except 05.05.03) 21 Wholesale and retail trade
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050601 Pipelines 23 Transport, storage and communication
050603 Distribution networks 19  Electricity, gas and water supply
060101 Paint appl|cat|0n : manufacture of 17 Transport equipment

automobiles
060102 Paint application : car repairing 21  Wholesale and retail trade
060103 Payntl application : construction and 20  Construction

buildings

Paint application : domestic use (except .
060104 06.01.07) 33  Consumption; other
060105 Paint application : coil coating 14  Basic metals and fabricated metal products
060106 Paint application : boat building 17  Transport equipment
060107 Paint application : wood 8  Wood and wood products
060107 Paint application : wood 18 Manufacturing n.e.c.
060108 Other industrial paint application 14  Basic metals and fabricated metal products
060108 Other industrial paint application 15 Machinery and equipment n.e.c.
060108 Other industrial paint application 16  Electrical and optical equipment
060201 Metal degreasing 14  Basic metals and fabricated metal products
060201 Metal degreasing 15 Machinery and equipment n.e.c.
060201 Metal degreasing 17 Transport equipment
060202 Dry cleaning 29 Othe_r_commumty, social and personal service

activities

060301 Polyester processing 11 g:;rigmcals, chemical products and man-made
060302 Polyvinylchloride processing 11 Chemicals, chemical products and man-made
060303 Polyurethane processing 11 ]Eilttwreeglcals, chemical products and man-made
060304 Polystyrene foam processing 11 ]Eilttwreeglcals, chemical products and man-made
060305 Rubber processing 12 Rubber and plastic products
060306 Pharmaceutical products manufacturing 11 %‘é':'cals’ chemical products and man-made
060307 Paints manufacturing 11 g:;rigmcals, chemical products and man-made
060308 Inks manufacturing 11 g:;rigmcals, chemical products and man-made
060309 Glues manufacturing 11 %}(Zl;mcals, chemical products and man-made
060312 Textile finishing 6  Textile and clothing
060313 Leather tanning 7  Leather and leather products
060401 Glass wool enduction 13  Other non-metallic mineral products
060403 Printing industry 9  Paper, print and publishing
060404 Fat, edible and non edible oil extraction 5 Food, drink and tobacco
060405 Application of glues and adhesives 33 Consumption. Other
060406 Preservation of wood 8  Wood and wood products
060408 Dom_est!c solvent use (other than paint 33 Consumption. Other

application)
060409 Vehicles dewaxing 17 Transport equipment
070101 Highway driving 31 Consumption and transports
070102 Rural driving 31 Consumption and transports
070103 Urban driving 31 Consumption and transports
070201 Highway driving<3,5t 23 Transport, storage and communication
070202 Rural driving<3,5t - 23  Transport, storage and communication
070203 Urban driving<3,5t 1  Agriculture, hunting and forestry
070203 Urban driving<3,5t 2 Fishing
070203 Urban driving<3,5t 3 Mining and quarrying of energy producing

materials
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Urban driving<3,5t

Mining and quarrying, non energy producing

070203 4 .
materials

070203 Urban driving<3,5t 5 Food products, beverages and tobacco

070203 Urban driving<3,5t 6  Textiles and textile products

070203 Urban driving<3,5t 7  Leather and leather products

070203 Urban driving<3,5t 8 Wood and wood products

070203 Urban driving<3,5t 9  Pulp, paper and paper products

070203 Urban driving<3,5t 10 Coke, oil refineries, treatment of nuclear fuels

070203 Urban driving<3,5t 11 f(iltnreer:icals, chemical products and man-made

070203 Urban driving<3,5t 12  Rubber and plastic products

070203 Urban driving<3,5t 13  Other non-metallic mineral products

070203 Urban driving<3,5t 14 Basic metals and fabricated metal products

070203 Urban driving<3,5t 15 Machinery and equipment n.e.c.

070203 Urban driving<3,5t 16 Electrical and optical equipment

070203 Urban driving<3,5t 17 Transport equipment

070203 Urban driving<3,5t 18 Manufacturing n.e.c.

070203 Urban driving<3,5t 19 Electricity, gas and water supply

070203 Urban driving<3,5t 20 Construction

070203 Urban driving<3,5t 21 Wholesale and retail trade

070203 Urban driving<3,5t 22 Hotels and restaurants

070203 Urban driving<3,5t 24  Financial intermediation

070203 Urban driving<3,5t 25 Business activities, R&D and IT

070203 Urban driving<3,5t 26  Public administration

070203 Urban driving<3,5t 27 Education

070203 Urban driving<3,5t 28 Health and social work

070203 Urban driving<3,5t 29 Otne_r_community, social and personal service
activities

070203 Urban driving<3,5t 30 Real estate and renting

070301 Highway driving >3,5t 23 Transport, storage and communication

070302 Rural driving>3,5t 23  Transport, storage and communication

070303 Urban driving>3,5t 1  Agriculture, hunting and forestry

070303 Urban driving>3,5t 2 Fishing

070303 Urban driving>3,5t 3 Mining and quarrying of energy producing
materials

070303 Urban driving>3,5t 4 Mining and quarrying, non energy producing
materials

070303 Urban driving>3,5t 5 Food products, beverages and tobacco

070303 Urban driving>3,5t 6  Textiles and textile products

070303 Urban driving>3,5t 7  Leather and leather products

070303 Urban driving>3,5t 8 Wood and wood products

070303 Urban driving>3,5t 9  Pulp, paper and paper products

070303 Urban driving>3,5t 10 Coke, oil refineries, treatment of nuclear fuels

070303 Urban driving>3,5t 11 g:girigwicals, chemical products and man-made

070303 Urban driving>3,5t 12 Rubber and plastic products

070303 Urban driving>3,5t 13  Other non-metallic mineral products

070303 Urban driving>3,5t 14  Basic metals and fabricated metal products

070303 Urban driving>3,5t 15 Machinery and equipment n.e.c.

070303 Urban driving>3,5t 16 Electrical and optical equipment

070303 Urban driving>3,5t 17 Transport equipment

070303 Urban driving>3,5t 18 Manufacturing n.e.c.

070303 Urban driving>3,5t 19 Electricity, gas and water supply

070303 Urban driving>3,5t 20  Construction

070303 Urban driving>3,5t 21 Wholesale and retails trade
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070303 Urban driving>3,5t 22 Hotels and Restaurants
070303 Urban driving>3,5t 24  Financial intermediation
070303 Urban driving>3,5t 25 Informatics, research and other activities
070303 Urban driving>3,5t 26  Public administration
070303 Urban driving>3,5t 27 Education
070303 Urban driving>3,5t 28 Health and social work
070303 Urban driving>3,5t 29 Othe_r_ community, social and personal service
activities
070303 Urban driving>3,5t 30 Real estate activities and rental
070400 Mopeds and Motorcycles < 50 cm3 31 Consumption. Transport
070501 Highway driving > 50 cm3 31 Consumption. Transport
070502 Rural driving> 50 cm3 31 Consumption. Transport
070503 Urban driving> 50 cm3 31 Consumption. Transport
070600 Gasoline evaporation from vehicles 1  Farming, hunting and forestry
070600 Gasoline evaporation from vehicles 2 Fishing
Gasoline evaporation from vehicles Mining and quarrying of energy producing
070600 3 .
materials
Gasoline evaporation from vehicles Mining and quarrying, non energy producing
070600 4 .
materials
070600 Gasoline evaporation from vehicles 5 Food products, beverages and tobacco
070600 Gasoline evaporation from vehicles 6  Textiles and textile products
070600 Gasoline evaporation from vehicles 7  Leather and leather products
070600 Gasoline evaporation from vehicles 8  Wood and wood products
070600 Gasoline evaporation from vehicles 9  Paper, print and editing
070600 Gasoline evaporation from vehicles 10 Coke, oil refineries, treatment of nuclear fuels
070600 Gasoline evaporation from vehicles 11 f(ilt?ree?icals, chemical products and man-made
070600 Gasoline evaporation from vehicles 12 Rubber and plastic products
070600 Gasoline evaporation from vehicles 13 Other non-metallic mineral products
070600 Gasoline evaporation from vehicles 14  Basic metals and fabricated metal products
070600 Gasoline evaporation from vehicles 15 Machinery and equipment n.e.c.
070600 Gasoline evaporation from vehicles 16 Electrical and optical equipment
070600 Gasoline evaporation from vehicles 17 Transport equipment
070600 Gasoline evaporation from vehicles 18 Manufacturing n.e.c.
070600 Gasoline evaporation from vehicles 19 Electricity, gas and water supply
070600 Gasoline evaporation from vehicles 20 Construction
070600 Gasoline evaporation from vehicles 21 Wholesale and retail trade
070600 Gasoline evaporation from vehicles 22  Hotels and Restaurants
070600 Gasoline evaporation from vehicles 23  Transport, storage and communication
070600 Gasoline evaporation from vehicles 24 Financial intermediation
070600 Gasoline evaporation from vehicles 25 Business activities, R&D and IT
070600 Gasoline evaporation from vehicles 26 Public administration
070600 Gasoline evaporation from vehicles 27  Education
070600 Gasoline evaporation from vehicles 28 Health and social work
070600 Gasoline evaporation from vehicles 29 Othe_r_ community, social and personal service
activities
070600 Gasoline evaporation from vehicles 30 Real estate and renting
070600 Gasoline evaporation from vehicles 31 Consumption. Transport
080100 Military 26  Public administration
080200 Railways 23  Transport, storage and communication
080300 Inland waterways 23 Transport, storage and communication
080402 National sea traffic within EMEP area 23 Transport, storage and communication
080403 National fishing 2  Fishing
080501 Domestic airport traffic (LTO cycles - <1000 23 o
m) Transport, storage and communication
080502 International airport traffic (LTO cycles - 23 Transport, storage and communication
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<1000 m)

080503 Domestic cruise traffic (>1000 m) 23  Transport, storage and communication
080600 Agriculture 1  Agriculture, hunting and forestry
080700 Forestry 1  Agriculture, hunting and forestry
080800 Industry 3 M|n|ng and quarrying of energy producing
materials
080800 Industry 4 Mining and quarrying, non energy producing
materials
080800 Industry 5 Food products, beverages and tobacco
080800 Industry 6  Textiles and textile products
080800 Industry 7  Leather and leather products
080800 Industry 8  Wood and wood products
080800 Industry 9  Paper, print and editing
080800 Industry 10 Coke, oil refineries, treatment of nuclear fuels
080800 Industry 11 f(ilt?reeglcals, chemical products and man-made
080800 Industry 12  Rubber and plastic products
080800 Industry 13  Other non-metallic mineral products
080800 Industry 14 Basic metals and fabricated metal products
080800 Industry 15 Machinery and equipment n.e.c.
080800 Industry 16 Electrical and optical equipment
080800 Industry 17 Transport equipment
080800 Industry 18 Manufacturing n.e.c.
080800 Industry 20 Construction
080900 Household and gardening 33 Consumption. Other
090201 Incineration of domestic or municipal 29 Othe_r_commumty, social and personal service
wastes activities
Incineration of industrial wastes (except Other community, social and personal service
090202 . 29 o
flaring) activities
090203 Flaring in oil refinery 10 Coke, oil refineries, treatment of nuclear fuels
Incineration of sludges from waste water Other community, social and personal service
090205 29 o
treatment activities
090207 Incineration of hospital wastes 29 Othe_r_commumty, social and personal service
activities
090208 Incineration of waste oil 29 Othe_r_commumty, social and personal service
activities
090401 Managed Waste Disposal on Land 29 ;)(;tgsi;izcs)mmunlty, social and personal service
090402 Unmanaged Waste Disposal Sites 29 ;)(;tgsi;izcs)mmunlty, social and personal service
090700 (f([)Jgg)burnlng of agricultural wastes (except 1 Farming, hunting and forestry
091001 Waste water treatment in industry 29 ;)Ctzsi:ig(s)mmunlty, social and personal service
Waste water treatment in Other community, social and personal service
091002 ; . : 29 e
residential/commercial sect. activities
091003 Sludge spreading 29 Othe_r_commumty, social and personal service
activities
091005 Compost production 29 Othe_r_commumty, social and personal service
activities
100100 Cultures with fertilizers 1  Agriculture, hunting and forestry
100103 Rice field 1  Agriculture, hunting and forestry
100200 Cultures without fertilizers 1  Agriculture, hunting and forestry
100300 On-field burning of stubble, straw,... 1  Agriculture, hunting and forestry
100401 Dairy cows 1  Agriculture, hunting and forestry
100402 Other cattle 1  Agriculture, hunting and forestry
100403 Ovines 1  Agriculture, hunting and forestry
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100404 Fattening pigs Agriculture, hunting and forestry
100405 Horses Agriculture, hunting and forestry
100406 Mules and asses Agriculture, hunting and forestry
100407 Goats Agriculture, hunting and forestry
100412 Sows Agriculture, hunting and forestry
100414 Buffalo Agriculture, hunting and forestry
100415 Other Agriculture, hunting and forestry
100501 Dairy cows Agriculture, hunting and forestry
100502 Other cattle Agriculture, hunting and forestry

P R|Rr|RrRrRrRrRRRRPRRPIRIPRPR|IR|R| R R~

100503 Fattening pigs Agriculture, hunting and forestry
100504 Sows Agriculture, hunting and forestry
100505 Ovines Agriculture, hunting and forestry
100506 Horses Agriculture, hunting and forestry
100507 Laying hens Agriculture, hunting and forestry
100508 Broilers Agriculture, hunting and forestry
100509 Other poultry (ducks,gooses,etc.) Agriculture, hunting and forestry
100511 Goats Agriculture, hunting and forestry
100512 Mules and asses Agriculture, hunting and forestry
100514 Buffalo Agriculture, hunting and forestry
100515 Other Agriculture, hunting and forestry
100900 Manure management regarding nitrogen Agriculture, hunting and forestry
compounds

The process of macro-field1l concerns the combustion of power production by means of
public electric industries and cogeneration systems. The emissions bgubede processes have
been correlated in an unique way to the power, gas and water production and engintatiag. ac
The macro-field 2 concerns the process that pertains to the emissions deovirggéting
combustion system in the service, residential sector, and hunting, foresing Asd water culture
sector. The macro-field 3 concerns processes that refer to industries complastis. The
emissions referred to processes classified inside the macro-fielcdhd amevocally interrelated to
the economic activities. They are Manufacturing and Construction emissions.Maoutacturing
we consider: chemistry products, synthetic fibres, plastic mattetallungy, metallic and not
metallic products. We can find also emissions deriving from food and tobacco indUstges.
emissions counted inside macro-field 5 derive from Mining, treatment and burdewnrobtarials
mined from underground: they are attributable univocally to the considered econcimis.s&lso
inside the macro-field 6 the connection of the emissions are referred to the usermtssahd are
easily linkable to the Namea activities. The emissions relative to Roepdrds are disaggregated
by means of carrying and by different kind of covered roads, but they cannot ¢gner fdeas for a
correct and immediately assigning to the Namea activities. We have tderossine hypothesis:
first of all the emissions produced outside a region by the road transport ofitmaregsidents are
equal to the emissions produced inside the region by the road transports of non résitethist
hypothesis concerns the assignment of the car and motorcycles transpssisres to the family
activities, and the extra-urban lorries emissions are connected to the canaighauto-carriers
industries, but the urban traffic of the same means is to allocate to other exsnotais. The
vaporized emissions are attributed to people who use some engine-driven meansis$ions
referred to the macro-field 8 concern off road transports. Only the industgadftransport is to
allocate to industries sectors themselves.
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5.1.3 Quantitative correlation

In the most cases the processes are correlated with one Namea actiyibpbmyother
cases the correlations are multiple, they concern more than one Namég. &cinthese cases we
should define an Indicator aimed at attributing the emissions quotes to setieit# s outlined
while we were making the qualitative correlations.

Particularly the multiple correlation concerns the following processes:

e Farming, Industry and Service combustion

« Using solvents for the paint application and preservation of the wood and for the
paint application in metal-mechanics, electro-mechanics sectors ahd foeans of
transports, as well as in the metal — greasing sector

* Road transport

» Off-road transport in Industry

To allocate the emissions deriving from not linkable processes to a unique Netiaig
only, we use different approaches for different processes.

Table 18 - Methodology of partition of emissions dé/ing from SNAP process related not univocally tahe
Namea actiivities

NAMEA activities

SNAP 97 process overview SNAP97 D Approach used for the distribution
Combustion in commercial and 455109 21.39 Production Value

institutional plants

Combustion in farming, forestry 54345 o1, g2 Production Value

and fishing plants
Combustion in hot water heater,

04:;05;06;07;08;

turbines and in fixed internal 030100 09;11;12;13;14; Regional Energy Budget (ENEA)
combustion engine 15;16;17;18;20

Fa'r.'t application industry wood- q4147 08; 18 Number of operators
urnitures

Pa|_n'§_appllcat|on- other industrial 060108 14:15:16 Production Value
activities

Metal greasing 060201 14;15;17 Production Value

Light duty vehicles < 3.5 t (r) - Py Production Value

Urban driving 070203 1-22; 24-30

Heavy duty veh|clgs_ > 35t and 070303 1-22: 24-30 Production Value

buses (r) - Urban driving

Vaporized emissions from vehicles 070600 1-31 Road transport emissions

Off-road transport in Industry 08080000 03-20 Regional Energy Budget (ENEA)

The emissions deriving from 020100 and 020300 processes are correlated to the éssociate
sectors in the first qualitative phase using Production Value.

The emissions deriving from the 030100 process are ascribed considering gymtirali
informative sources concerning power product consumer by the economic sedttire eegional
economic accountability. A first difficulty is that the power sources copsamcannot be
considered in the emission distribution directly. To build a weight system to ube fistribution
of the emissions, the quantity of the power sources consumed has been consideredtontémes
of carbon, as a proxy of quantity of dioxide carbon emissions. As a first step, thamksegional
Energy Balance data edited by ENEA for E-R, we decided the right quotaliatatto the
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Construction sector and to sharing out between the single sectors of Manufathsidey
Manufacturing the partition among the sectors has been made by distributitadjdnepower

sources consumption proportioned to E-R by means of Production Value. The emissions of the
060107 sector have been attributed by means of the number of operators of the woodumiaigufac
and supplies production sector. The emissions deriving from the 060108 and 060201 processes
have been attributed to correlated sectors of the first qualitative phaseheskrgduction Value.

The emissions of road transport sector have found a first solution in the qualitatétatwor

phase, often attributed in a unique way. For the distribution of the emissions cdrelateltiply
association of processes 070203 and 070303 we used the Production Value. For the emission of the
process 070600 we calculated a weighted average of the emissions correlaesbtbars and to

the family during the qualitative and quantitative correlations. The atwoibofithe 080800 process
followed a similar approach as the 030100 process: the allocation considered the quettauskfl

in the Industry to assign the Construction sector, the power products consumption partriays
manufacturing sector and their carbon content, and the proportion between the regional s
Production Value and Italian one.

5.2 Noord-Brabant

5.2.1 Introduction

Mostly, in all European regions exist different approaches to take enviradment
sustainability into account, but often these approaches are different and hencepavabtenE.g.
the region South-East England prefers the foot-print approach, contrary to thisBtabesht has
developed the Telos balance. Both approaches are incomparable, and that is not desirable.

To overcome this problem the only solution is to make use of an approach which is widely
accepted all over Europe. The RAMEA is the only candidate which fulfills thisquretion,
because it is only a regionalized version of the National Accounting Matrix including
environmental accounts (NAMEA). The NAMEA is a hybrid accounting systdnch relates
economic variables measured in monetary terms to environmental variablesathéaginysical
units. It is a so-called satellite accounting system.

Furthermore, the NAMEA is part of the national accounts which is based on the $fstem
National Accounts (SNA 1993), the System of Economic and Environmental Accounts (SEEA
2003) and the European System of Accounts (ESA 1995). In so far the approach can not be taken
into question. An additional advantage of a RAMEA is that the costs to construct a RARIEA a
relatively low in comparison to other environmental accounting or monitoring systegnshe
yearly costs of a National Accounting Matrix including environmental accanatsstimated by
CBS (Statistics Netherlands) workers to 1,5-2 mill. EUR per year. Given tbeaalaccounting
matrices and regional accounting matrices by the national stat@fficals and EUROSTAT the
construction and compilation of a RAMEA should only cost just around 100.000 EUR at maximum
per year, if the instrument is fully established in all regions within theBefbrehand some
additional discussions should take place between more than four regions about thatitemes
compilation methodology.

A further advantage of the satellite approach is, that social accountinganatidd be
added, so that we will get a fully overview about all elements, which are phe 8Pt (plant,
people, profit) approach, including social accounts, economic accounts and environnoemuitatisac

Why is it an advantage to rely on the numbers of statistical offices? Teraitssv
guestion, we should remember that at the national level the main important origirrokitndo for
policy-making and the general public are the national accounts, which adedpeaibe “System of
National Accounts 1993” (SNA 93) and the European System of National Accounts 1995 (ESA
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1995)*° The main advantage of this accounting system is that it is used all over ttiesodhat it
is possible to compare the economic performance of different countries. lo@dalithis core of
the national accounts, there exists an additional international accepted amreysigem to take the
environment into account; the “System of Economic and Environmental Accounts 2003” (SEEA
2003). These additional accounts are called satellite accounts, because tiweyareof the core
accounts of the SNA. The introduction of such satellite accounts was demandeidgl nat
governments in the 1990ies, because of increasing environmental problems like gloiialgyw
acidification, eutrophication, ozone layer depletion etc.. One main advantagesafeliee
accounts is that each country is free to decide what kind of environmental problendsb&houl
considered. This is caused by the fact that not all countries are confronted \siimine
environmental problems, especially if we think about local environmental problems.

The general idea behind the satellite accounts is to build up a hybrid accounting syste
which relates economic variables, measured in monetary units, to environvaeiatales,
measured in physical units.

Because of its importance for administrative use, this statisticaladstand the
requirements for the quality of these figures are very strict and laid soan European guideline.
In so far the general approach of a NAMEA is standardized that international and
intertemporal comparisons are within the EU are always possible.

Regarding European regions such a tool like the NAMEA is missing at the relgiosial
although it seems to be necessary for regional policy-making. As a tegadt ihe main objective
of the RAMEA project to derive such a regional accounting tool.

One main advantage of following the NAMEA methodology is, that the resulting régiona
accounts will be consistent with the national accounts and the resulting numbefsrehtiiegions
are international, national and intertemporal comparable. At least theakgazounts should be
able to give an insight of the economic and ecological state of a region.

It should be noted that a RAMEA is only a descriptive tool, which does not inform us about
in how far a region is sustainable or not, as long as the term “sustainabitit’vgell-defined. The
problem with the term “sustainability” is, that there exists no well acdefgénition of what it is.
Regarding that problem the NAMEA delivers information which can be used foffatkedit kind
of sustainability concepts and definitions. It can be stated that national accolrersaame value
free and objective.

Here we restrict ourselves only to the economic and environmental aspectgioha re

Before we will do that, we will investigate into the general advantagee a@ipgproach and
how it can be used for descriptive and analytical purposes. Additionally, we waliexipé used
methodology to construct a RAMEA.

5.2.2 The NAMEA as an Environmental Accounting Toof*

Since the 1990's, it was discussed in policy and science how to extend the national accounts
regarding environmental problems. The discussion in economic science on thisisubjeadt
older and goes back to the beginning 1970ldowever, in principle two different strands of
methodologies have been developed to integrate a kind of environmental accountingpfystem
national accounts. On the one hand there are the supporters of the idea that environmegeal dama
and the use of the environment could be measured in monetary terms with the help tbastima
and assumptions. Given the monetary values of environmental damages, these caosbeshoul

39 Of course, partly the national accounts are unfately manipulated because of different reas@eseg.
Stauvermann (2007) for details.
“°The use of a standard involves always increasihgms to scale
“I This chapter is partly based on Stauvermann &@e¢2006) and Stauvermann (2007).
2 See Hueting (1974, 1980).
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subtracted from the conventional Net National Income (NNI). The supporters mfghibave
developed many different approaches to calculate an indicator, which welWiGeen National
Income” (GNI)*

On the other hand, many scholars, especially coming from national accountirtghisjec
idea, because of the fact that strong assumptions must be made to estimate tidugy nadoe of
environmental damages. At least there exist no market prices for envirohgoata. These
scholars propose another approach, the so called “National Accounting Mdtrdingc
Environmental Accounts” (NAMEAY. Both approaches were comprehensively and widely
discussed in the Netherlands. Here we try to give reasons why in the end the NaRteferred.

Here we want to give a short description of the NAMEA system as in use in the
Netherlands. We abstain from explaining the details and how the numbers of the NABIEA
compiled. We only want to give a brief overview about the NAMEA, so that it should biblgda®
understand, what kind of information the NAMEA can provide for policy-makers and ecosiomist

The NAMEA is a statistical information system to combine national accondts a
environmental accounts in a single matrix. It is a so-called satellibeiatiecg matrix (SAM), as it
is described in the SNA 1993 (Chapter Xf)The conception of the NAMEA system is based on
the work of Keuning (1992, 1993) de Haan & Keuning (1996) and de Boo, Bosch, Gorter &
Keuning (1991, 1993). The origin of their work is the input-output appfBath.eontief (1970}

The NAMEA system is only a descriptive system in which the economy is diviteds
economic sectors and the contributions of these sectors to economic and enviromclieatals.

It maintains a strict borderline between the economic and the environmentas$ akpec
represented in monetary units on the one hand aplaysicalunits on the other hand, that is the
reason why it is called a hybrid accounting system.

To get a clear understanding of the interrelationships between the naturaherant and
the economy, we should use a physical representation for the pollutants. If theA\g\igtieém
would contain monetary values about environmental problems, two problems would occyr. Firstl
the environment must be valued in monetary units and secondly it is very delicate task t
differentiate between prize changes and quantity changes. Thereforstilieg indicators are
measured in physical units. The interrelationship between the economy and tbereawirhas
two perspectives, an economic one and an environmental one. The economic perspeeiivg c
the physical requirements in the economic processes, like energy and raatksphtial
requirements. The environmental perspective puts forward the consequences renesements
with respect to the availability of the natural environment. Consequently, the ballimecation of
natural resources requires the consideration of both perspectives.

The fundamental idea of the NAMEA is to extend the conventional national accounting
matrix with two additional accounts. One additional account is the account for eneirtahm
problems like the greenhouse effect or the ozone layer deplfitre. selected environmental

3 See for example Lange (2003).

“ The NAMEA was developed by De Boo, Bosch, GorteK&uning (1991). See also De Haan, Keuning & Bosc
(1994) or De Haan (2004).

“> The original idea behind the SAM's (Satellite Asoting Matrix) was to incorporate concerns of ir&iy and
poverty within the national accounts and input-atitiables. An introduction to the SAM approachiiseg in Keuning
& de Ruijter (1988), Pyatt & Thorbecke (1976) and® & Round (1986).

6 Duchin & Steenge (1999) give a technical overviglout input-output analysis with respect to envinental
problems. Additionally, Duchin (1998) has preserdestructural approach of different 1-O models. 8s® Duchin &
Lange (1994).

*" Leontief's (1970) analysis of the physical econdiogn be regarded as the first prototype NAMEA sitmoth
systems are characterized by a hybrid structutedimey both physical as well monetary data" (delé&001), p.5).
*® The numbers for the environmental themes are ggtgd with the help of the IPCC conventions. Th&ans e.g.
that one kg of CO2 emissions equals one global wayrpotential, one kg of N20 emissions equals 2idba)

warming potentials, and one kg of CH4 equals 2bagjlevarming potentials.
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themes are partly global environmental problems and partly national anéheganmental
problems. The selected themes Hre:

. Greenhouse effect

. Ozone layer depletion
. Acidification

. Eutrophication

. Waste

. Waste water

. Fossil fuels

~NOoO ok~ WNPE

The second additional account is for environmental substances, like carbon dioxide or sulfur
dioxide, where these substances are expressed in physical quantitiegydjkakitons et cetera.
The selected environmental substances’are:
1. CO,
. N,O
.CH,
. CFC'sandhalons
. NO,
. SQ,
. NH,

©oO N O U~ WN

Z 70

The selection of themes and substances follows those environmental themes wéich wer
most important in the view of the Netherlands Ministry of Housing, Spatial Plaanththe
Environment (1989, 1990, 1992, 19933nd with an approval of the Dutch parliament (Tweede
Kamer (1996)). The ministry had designed a single indicator each of the en@hthemes, by
weighing together the emissions that contributed to each tffeme.

It can be said, that the NAMEA generates consistent summary indicators for those
environmental problems, which are considered to be most pressing at the peligtal the
Netherlands.

The NAMEA is centered around a set of tables, which give an overview of relelatirs
between the flow accounts and data on environmental changes. De Haan (2001, p. 12) presents a
picture of the scope of the NAMEA system.

“9 See for example the NAMEA table in Keuning, varidba& de Haan (1999, p.18-22).

* See e.g. the NAMEA table in Keuning, van Dalen&Hhan (1999, p.18-22).

*1 The pilot NAMEA in 1993 benefited much from the nkodone on environmental indicators at the Minisfy
Housing, Spatial Planning and the Environment (Aainse (1993)).

2 The indicators refer to Adriaanse (1993). An estth discussion of the aggregation of different emmental

substances is given in the Annex B of de Haan, Keu& Bosch (1994).
INTERREG IlIC GROW RAMEA
Construction Manual
66/97



Domestic Economic sphere
economic of the rest of the
sphere world

resource resichual
extraction output

Natural environment

cross border residual flows

Domestic
environment

Figure 2 - Scope of the NAMEA system

Keuning (1992) presents the national accounts in a matrix format to get a cohenenally
applicable system, where specific tables for each relevant substanasitaberelated to
aggregate ecological and economic flows. As a result, the whole systemroanobed on a few
sheets of paper. Additionally, the matrix format reveals which entities antl at@ounts are
involved at both ends of each set of monetary and physical flows. This egpéciatlvantageous
for the I-O modeling practice.

In the NAMEA system, a strict borderline is maintained between the economiyeand t
environment. For example, the environmental accounts are denominated in diffescalplmyits
tons, kilo-joules, cubic-meters et cetera, but not in monetary units. In some sehS&\VilBA
tables show the boundaries of the core national accounts. The physical accounts of th® NAME
expand these boundaries. The NAMEA makes the connection between the environment and the
economy more clear and with its help, it is possible to receive a picture Wwhaemevironmental hot
spots are in the national accounts. In addition, it distinguishes between households anésindustr
including public services. These are the main groups of activities.

Because the compilation of the NAMEA is explained in Keuning (1992) and Keuning, van
Dalen & de Haan (1999), De Haan (2004) in detail, we refer to that litefdture.

The NAMEA contains next to the conventional economic aggregates, a summary of
environmental indicators. As a result it could be recognized how much a spemifangc activity
contributes to the GDP, employment, exports et cetera and how much it contribbeemtgadr
environmental problems, like the greenhouse effect, ozone layer depletionat ceter

For example, in the RAMEA of Noord-Brabant 2003 tables (table 1) it can be seen that the
production of electricity in the Noord-Brabant contributes only 0.42 % to employment, but it
contributes 46.31 % to the total emissionGf, and 39.32 % to the GHG theme.

Similar observations can be made for each industry to get a profile abbubhéastry.
With the help of such profiles it will be become clear that the aggregate envirtahi@mnage of a
country or region does not only depends of the country’s (region’s) size and devalspage but
also on its structure of economic activities.

For example, a region with a relative less developed service sector and heghadhibe
manufacturing and agrarian sector will relative more pollute the environheanatregion where

> The NAMEA 1995 is given in the appendix of de H&kKeuning (2000).
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the share of the service sector is relative high. Of course this is the déserd-Brabant, because
the manufacturing sector is over proportional huge in relation to the whole Nethé&flands

NAMEA tables for different years are now available, which makes itiges® recognize
how the profiles of economic activities changed within time. These aspedighly relevant to
policy-makers and for future estimations.

To give an example de Boer, de Haan & Voogt (1994) make use of a model with the data
from the NAMEA to estimate the consequences of reducing the pollution levels te setrivy the
Dutch parliament.

Without doubt, the results of these model estimates depend on the assumptions about the
behavior of the rest of the world and the assumptions about the technical progreseve Btpr
efficiency®

Let us look at the following tables, which are based on the RAMEA 2003 of the Dutch
region Noord-Brabant. For didactical reasons we restrict ourselves to the prociadtior.

Table 19 - Contribution of Production to output, gross value added, employment and some environmental
themes according to the 2003 RAMEA for Noord-Brabah(NL)

2003| output GVA Noord- | labor input of | CO2 Noord- | GHG theme
Noord- Brabant employed Brabant Noord-
Brabant persons Brabant
Noord-
Brabant
SIC '93 %
Total economic activities 100 100 100 100 100
A+B Agriculture hunting 2,845195 1,8752803  3,62699535 6,4277943  15,445963
forestry fishing
C Mining and quarrying 0,0950348 0,1233105 0,03030915 0,09169091 0,1100969

DA Food, beverages and tobacco 8,35721395,4272628  2,82885431  4,28336964 3,7328164

DB+DC Textile and leather 0,8874788 0,6469797 0,69711053 0,37273219 0,3313695
products

21 Paper and paper products 0,61845720,4516044 0,4344312 0,79566378 0,6873272
22 Publishing and printing 1,1221416 1,0057011 1,08102647 0,1131193 0,1245987
DF Coke, refined petroleum, 0,092110 0,0768689 0,050515246 0,3737413 0,3169605
nuclear fuel

DG Chemical products 5,4184455 3,4815194 1,62659123 12,400156  14,754596

DH Rubber and plastic products 0,9211065 0,6501826  0,70721358 0,18629269 0,1795252

27 Manufacture of basic metalg 0,7186(093 0,3763372  0,33340069 4,76075447  4,0544384
28 Manufacture of metal 2,0637172 1,5197617 2,06102243 0,418726424 0,4101715
products

DK Machinery and equipment 3,51043P2 1,9585549 2,12164074 0,38543425 0,4079259
DL Electrical and optical 4,7159191  1,3532125  2,74802991 0,51993615 0,5438237
equipment

DM Manufacture of transport 2,5213463 1,4525014 1,17195393 0,22133764 0,2270775
equipment

** See the case study below.
% Eco-efficiency is defined as the relation betweetissions (measured in physical units) per unduiput (measured
in money). See for example Filatova & Stauverm&006).
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Manufacturing n.e.c. 2,5366981 2,4469925 3,60678925 2,25168887 1,998441
E Electricity, gas and water 3,9673373 2,6119403 0,42432815 46,3105319 39,32536
supply
F Construction 7,8564536 6,3737108 7,78945241 0,94228649 0,8012386
51 Wholesale trade 5,90750Pp2 8,0600218 7,2135785  0,99088343 0,8439223
50+52+55 Retail trade, cars, 6,3607521 7,7877778 12,2752071 1,95984189 1,6650491
repair, hotels
60 Land transport 2,1338967 2,6679905  3,03091534 5,29427607  4,4986475
61+62 Air transport, water 0,0935727) 0,0960861 0,13133964 0,71965937  0,6110459
transport
63 Auxiliary transport activities 0,9181823 0,9576581 0,9294807 0,19502688 0,1665047
64+65+66+67+K Financial, 20,644482 26,446096  18,4986864 2,32634938 1,9864886
business services and
communication
L Pub. admin., defence, social 4,8855194 6,2792262 5,920387964 1,57564402 1,3405124
security
M Education 2,361249P 4,0916661 4,62719741 0,59330979 0,5041581
N Health and social work 5,0616995 8,2233681 10,9517074 1,22475804 1,0632583
90 Environmental services 0,6922919 0,5765166  0,34350374  3,28558134 3,036113
92 + 93 culture, sports, others 2,6924089 2,975466 4,72822792 0,97941349 0,8325702
and recreation

Table 2.1

(Source: CBS (2007) and own calculations)

Table 2.1 represents the relation of different production sectors to diffemsrdreic
indicators (regional GDP and regional employment) and environmental themeshguse gas
effect, ozone layer depletion, acidification, eutrophication and waste). Theetgitmnal production
is normalized to 100. The table tells us how much a specific production sector costiobiine
economic indicators and to the environmental themes relative to the aggregabeitontof the
aggregate production. For instance, if we look at the fourth row, we can read how much the
agriculture, fishing and forestry sector contributes to regional GDP of Ngratzhnt in relation to
the total output of the regional production sector. Obviously, 2.84 % of the total output of the
regional production sector is produced in the agrarian sector. Although, the contributeoafgha
agrarian sector to employment is only 3.62 %, the contribution share to the rggassavalue
added is only 1.87 %, but the contribution to the GHG theme is 15.44 % .

To get a better insight into these numbers an additional table can be constortétef
RAMEA.

Table 20 - Cumulative pollution per unit of final demand relative to the aggregate cumulative pollutio per unit
final demand (2003) in Noord-Brabant®

2003 GHG Noord- Acidification Eutrophication
Brabant Noord-Brabant Noord-Brabant
SIC '93
Total economic activities 1 1 1
A+B Agriculture hunting forestry fishing 5,4287877 18,181108 23,185751

%6 Source own calculations.
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C Mining and quarrying 1,1584899 0,3422143 0,058361
DA Food, beverages and tobacco 0,446658 0,1486727 ,6608444
DB+DC Textile and leather products 0,373383 0,18255 0,3929392

21 Paper and paper products 1,1113577 0,4830701 20903

22 Publishing and printing 0,1110365 0,0395281 698697

DF Coke, refined petroleum, nuclear fuel 3,4410838 3,9054804 0,213284

DG Chemical products 2,7230312 0,797261 1,0155975
DH Rubber and plastic products 0,1949017 0,0594027 0,0441871

27 Manufacture of basic metals 5,6420625 3,2490208 0,3427966

28 Manufacture of metal products 0,1987538 0,073887 0,049436

DK Machinery and equipment 0,1162037 0,0629604 1,046

DL Electrical and optical equipment 0,1153166 (0F3755% 0,0395165
DM Manufacture of transport equipment 0,090062 95159 0,0312908
Manufacturing n.e.c. 0,7878119 0,7553768 0,1727095
E Electricity, gas and water supply 9,9122804 31335 0,3979182

F Construction 0,1019848 0,2228911 0,4174527
51 Wholesale trade 0,1428559 0,2833225 0,0541097
50+52+55 Retail trade, cars,repair, hotels 0,26276 0,0632821 0,0115697
60 Land transport 2,1081843 5,6520155 0,9929036
61+62 Air transport, water transport 6,5301716 2813 2,9710862

63 Auxiliary transport activities 0,1813416 0,33638 0,061069
64+65+66+67+K post,telecomunication, 0,0962237 0,107557 0,025732
banking comercial services

L Pub. admin., defence, social security 0,2743848 ,53@236 0,0756114

M Education 0,2135133 0,0900705 0,0157311
N Health and social work 0,2100596 0,070907 0,02362
90 Environmental services 4,3855963 1,057577 187294
92+93 other service activities 0,3092287 0,1160896 0,020113

The entries in the table give an impression for specific industries of theideoét

cumulated pollution per unit of final demand in relation to the average over all industiées. T
average pollution per unit of final output is standardized to one. Let us look for example at the
agricultural sector in Noord-Brabant, in last column is the number 23.18 (4,4). This medhs tha
relative contribution of this sector to eutrophication is 23.18 times higher than tikgerela

contribution to the GDP.

Given these kinds of tables for specific periods, as is explained in De Haan & ¢leunin
(1995) or Keuning & de Haan (1996, 1997), it is possible to decompose the changes in emissions by

industry into several effecté:

" An explanation how to do this is given in de H&akKee (2004) and De Haan (2000).
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1. Demand composition shift effects
2. Output growth effects
3. Eco-efficiency change effects

The first effect can be positive or negative in the sense that the claims e useural
environment are reduced. The second effect is negative, because more output meseersliamg
increased use of the natural environment, because of the laws of thermodynamibsrdleffect
is positive, because of technological progress. De Haan (1996) for example haserbtire
NAMEA with data on estimated costs and emissions reductions of a range ofgd@eetgy-
saving measures by industry in the Netherlands. He came to the conclusion thattheconomy
would be better off to some extend, if the most efficiency measures areddpptieHowever, if
the norms forCO, emissions set by the government were too restrictive the result would be the

reverse.
In principle, the NAMEA system has much in common with the SEEA 2003 system. Both

systems are similar with respect to the use of a matrix format, to the kinénwinonmental

protection expenditures are treated and how to deal and incorporate social issuesrHbere

exist some difference¥.

1. The SEEA 2003 focuses on an extension of the standard asset accounts with accounts for
environmental assets like rivers, sea, air et cetera. Contrary to thisMEAbegins with an
extension to the complete national accounting system with environmental substancessaand
environmental themes accounts.

2. The NAMEA does not contain a SNI, or a Green National Income, or an Eco-Domesti
Product, as the SEEA 2003 dges.

3. The NAMEA system aggregates pollutants by environmental problems, but the SEEA
system does not contain such an aggregation.

4. The NAMEA system can be used for analytical applications based on a Leontiéf mode
For example, with the help of the NAMEA system it is possible to estimatettigollution
which is generated by one unit of final demand for each product group. (E.g., theiglettpply
contributes 4.84 more to the green house effect per unit of final demand than the awehacte pr
group of the economy, see the previous table.) Such type of accounting is not include®&iBAhe S
system.

5. The methodology of the present version of the SEEA is, to view the degradation of
natural resources in the same way as the consumption of fixed capital in natomatts. This is
not the case in the present Dutch NAMEA system.

It can be conclude, that the NAMEA is a multi-purpose information system, whibleitoa
inform the public and policy-makers about the status quo of the environmental assets and
environmental pollution. Especially, the NAMEA provides policy-makers with afdateework,
which can be used to sketch the trade-off between prevention of environmental damdagesra-
economic policy objectives. It is no problem to extend the NAMEA system with@ualit
environmental themes and substances. The selection which kind of environmental prbbldchs s
be represented depends on the political decisions and not on the decisions of sciestistthd hi

8 See Keuning & Steenge (1999) and especially Ke@e&Haan (2004) who discuss the differences betv@BA
and the NAMEA approach.
%9 Later on we will come back to this.
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reason, why the NAMEA's of different countries are different. (The Brti8MEA contains 15
environmental substances and only 3 environmental themes (Vaze 1999), the Japanesamse conta
16 substances and 6 themes (Ike 1999), the German one contains 8 substances and 2 themes
(Tjahjadi, Schaefer, Radermacher & Hoeh 1999) and the Swedish NAMEA containsahsedst
(Hellsten, Ribacke & Wickbom 1998).Without any doubt, it would be useful to standardize the
NAMEA's of all Countries, because of the global environmental problems. Theaatéhke

NAMEA can be used for calculating, e.g. the effects of a shift in tax inc&jdérom labor to energy
use, say, on environmental and economic indicators in the NAMEA system. Additionallytahe da
can be used for modeling a general equilibrium model to estimate the consequendesgéarc

the tax system. With the help of the NAMEA, it is possible to calculate the consegus specific
political decisions. For example, let us look at the introduction of catalytic cenvarto cars. As a
consequence, the burden of the ozone layer depletion decreased by nearly 12.3 % in the
Netherlands. Further, it is no problem to integrate social accounts into the NAWHEAN. This is
done in the so-called System of Economic and Social Accounting Matrices Brensi
(SESAME)®! In addition, it is possible to get new insights for the question who should pay for the
environmental damag®s At least it can be said that the NAMEA is a tool or an instrument to
account for environmental problems and it combines the data from the environment with the
economic data from the core of the SNA. However, no specific economic assumgiasedto
compile a NAMEA. Policy-makers are free to decide which kinds of environmentaéthand
environmental substances should be regarded and policy-makers must decide howtiey wa
resolve the environmental problems. As a result, the NAMEA does not only serve to derive
aggregate indicators from a consistent meso-level information systesg gralvides data in the
required format for all kinds of I-O analyses and others.

5.2.3 Applications of the NAMEA

Some what contrary to the GNI approach, the NAMEA becomes more and more an
important tool to analyze environmental policy measures. An indicator for tkis ttwild be the
release of the recent published introductionary text book of Common & Stagl (2005) or the
textbook edited by Proops & Safonov (2004), the article from Duchin & Steenge (1999) in a
handbook on environmental economics edited by van den Bergh (1999) or the text of ten Raa
(2005). The field of applications within I-O models framework is much broader thatlgossi
applications of the SNI approach. Here we shall not go into the formal methods whaechsedr
because they are well-known. We only will survey the results of differenttigatsns regarding
what kind of information could be received. Obviously, the NAMEA is directly useableG
modeling, because of its matrix representation. The idea, to incorporate erentahaspects in I-
O models is not new and goes back to Leontief (1970), Leontief & Ford (1972), Curdl{@¢986)
and other$§® A general overview how I-O models could be applied regarding environmental
problems is given in Miller and Blair (1985). It is well known, that I-O models geoaitheoretical
framework for specific questions about the relationships between difteretors of an economy
and observable transactions between the sectors of the economy. To investigate what kind of
guestions could be resolved with the help of the NAMEA we give an overview about possible
applications. It should be noted that most of the used I-O models are explained ioydetaihin
& Steenge (1999), Proops & Safonov (2005), Duchin & Lange (1995), ten Raa (2005) and De Haan
(2004). The first I-O model, where the NAMEA was used, was developed by8t&evioogt

% For a comparison of the different approachesdsedaan (1999).
®1 See e.g. Keuning (1997), Keuning (1998), Van de, \K@zemier & Keuning (1999), Keuning & de Haan4a®
%2 See Steenge (1997, 1999).
% See e.g. Duchin & Steenge (1999).
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(1995). They make use of a standard I-O model, where the sectoral outputs anadwofdtie final
demand.

5.2.4 AnI-O Model

Here we want to give an example to show how the NAMEA can be used with respect to
normative judgments about political objectives. That means, given specificglabjectives like
the Kyoto-protocol we are able to calculate the outcomes with the help of I4@ian@b do that,
we represent the NAMEA system in a reduced form. This model is based on eéoggt
(1995). Maybe, the introduction of account 2 is surprising, but the background is that consumers
also produce emissions by consuming energy for heating, energy foemavaise, waste etc... In
so far consumption is defined according to consumption purposes in order to combine consumption
expenditures with the quantity of emissions, caused by consumption. It should also bkaiated t

take only the domestic emissions (incl. the environmental the deficit/surplugiccaunt.

Goods | consumption | Production| Income Income others | total | Emissions
and gene distribution
services Ration | And use
1 2 3 4 5 6
Goods and 1
services
Consumption | 2
Production 3
Income 4 D F z R
generation
Income 5
distribution
and use
Others 6 W t Zt G
Total Z Zt T
Explanation of variables
Variable Definition Dimension
D Matrix of intermediates nxn
F Vector of final demand nx1l
W Vector of inputs nxl
1 Total transactions between
others
Matrix of domestically
R L nxp
generated emissions
Vector of foreign emissions
flowing to the home country px1
Z Vector of totals of accounts nx1i
Zt Total of accounts
Vector of total pollutants in the
T h pxl
ome country

5.2.5 A Linear-Programming Model

In this section we want to show how something like a Green national income can be
calculated. To do that we take the NAMEA table to define a linear model. Thedsssigdes back
to the standard I-O model approach, where the sectoral outputs are written ama &irtbe final
demand. At first we make use of the matkixwhich represents the technical coefficients;
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- dii
(21) ai]- —Z—.

i
In a next step we can write the vector of outlits
2.2) z=(-A"F.

In equation (2.2) the matrixrepresents the unit matrix.

Our objective in this model is to maximize the net domestic product or the agdregate
value added (NVA). The NVA is represented in the sub-matrix (4,3) in table 2.4.€éFherds of
this matrix describe the NVA of all production activitje$or all primary income categofy.
Because of the assumption that these elements are linearly relatedutptite we maximize the
following objective function;

(23) max) > a,Z ,
T

wherea; are elements of the sub-matrix (4,3) of A. Theralatsa,; of must be interpreted
as technical coefficients. Additionally to the afijee function we introduce two restrictioffs.

(24) EZ<T-G
and
25 F=(1-A2z.

Equation (2.5) is obviously the standard Input-Quifestriction, which shall guarantee that
the economic part of the model is consistent. Tdwt@nal restriction takes the environmental part
into account. To derive really a green nationabme, we introduce the condition that the quantity
of each pollutant is always below its maximal at¢abfe level. In the model we treat the quantity of
emissions as by product of the production outpohgequently, we assume, that the elements of
the matrix R are linearly related to the output

(26) R =EZ

In equation (2.6) the matriX represents the diagonal matrixzbaind the matriE is

nothing else than the emission coefficient matwisth the elementg,; = Lk, what means that the
J

coefficients ofE and consequently itself depend on the original values of the masi andR. In

inequality (2.4) the matri%x denotes the matrix of emissions from foreign caast For simplicity

we assume that these emissions from abroad areresogly given. Then the interpretation of

restriction (2.4) is nothing else than the statentiestt the quantities of domestic emissions are

lower or equal to the original values, which aoahe maximal acceptable levels of emissions.

541t should be noted that we could also introduceemestrictions than two. Of course, the additioeatrictions must
be fulfilled by an inequality or equality.
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As noted before it would be no problem to take sawhditional constraints into account,
this of course depends on the specific policy dbjes. But it should be noted that we must take
care about the feasibility of the model. If thidlwie ignored it could be possible that the différe
policy objectives are incompatible and not all ahijees will be realizable.

It should be clear that sustainability is deterrdina the one hand by the maximal
acceptable levels of emissions and on the othet hgmminimal levels of economic variables like
final outputs, investments, exports etc. Let us dewote the original vector of outputsBs. Then

we can restrict the elementskofwhich are related to the final outputs of therexuic variables to
some minimum levels;

(2.7) aF,<F,

wherel>a = Ofor account 1. Then we take care about the tratlnbe, where we assume
that the imports do not exceed the exports, whielaasumed to be exogenous in this model. So for
accounts 4 and 5, the element$-akpresent the income received from foreign coestt$o we get
the following equation;

(2.8) F =F,, for accounts 4 and 5.

Because of the fact that for accounts 2 and 3 naaruic interpretation of the
corresponding elements of F exist, they are zerddfiyition;

(2.9) F =0, for accounts 2 and 3.

Additionally we assume that the exports are a fislegred, of the total final output of good

i. Imports can be written as a fixed share of tothér inputs, which at least means that the imports
are also a fixed share of the total inputs. thésrigtion can be written in the following way;

(2.10) Zﬁizi =Za F.

Now the whole model is well defined. To summarize tnodel again, we are maximizing
the objective function (2.3) with respect to inelifjyd2.4), the standard I-O equality constraint
(2.5), inequality (2.7), equation (2.8), equati@rdj and equation (2.10).

Now we are able to perform model simulations andgimize.

Given a certain level of domestic emissions, weatte to calculate unique levels of output
totals and total final out. The changes in totapatiwill change the net value added and household
consumption, because both variables depend onbutput totals.

At first Steenge & Voogt (1995) assume tlaat Q@mich means that we want to realize
at minimum 95% of the original final output or ither words we only restrict the decrease of final
output to maximal 5% of its original value. Theiapkzation will lead to an 1.4% increase of the
NDP, which is mainly caused by an 2.5% increagh®het value added. of the sector services and
other activities. However, let us look at the fallog table for the changes of the net value added
(economic sectors) and changes of emissions (sulesth

Table 21 - Changes of the net value added (economsiectors) and changes of emissions (substances)

Economic sectors Changes of net value added in %
Agriculture -1.6
Refineries -1.6
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Economic sectors Changes of net value added in %
Chemical industry 2.4

Basic metals -2.3

Other manufacturing -1.3

Electricity 0.4

Construction 2.7

Transport -1.1

Services and other activities 2.5

Substances Changes of emissions in %
CO2 -0.1

N20 0.0

CH4 -0.4

CFC’s and halons 0

NOXx 0

SO2 -0.6

NH3 -1.5

P -1.2

N -1.3

Waste -1.2

Secondly, the authors have simulate what will happee would change the parameter,
or in other words if we would shift the minimum &hof final output of goods and services. If we
now compare the results with the optimal situateodecrease of all emissions by 1% leads to a
decrease of 1.7 % of the Net domestic product &addecrease of consumption of 1.1 %.

Just in another calculation, the authors have asduhat all emissions should be reduced by
5%, we got the result that the NDP will be decrddse9.1% and the consumption by 6.1 %.

A different step was to calculate the reductionimopollutant but by environmental themes.
The government concentrate on three environmemeahés; green house gases, ozone layer
depletion, acidification and eutrophication.

Additionally, the authors calculated that a 1% &t of emissions and assuming a
restriction a minimum level of production of 90%ngeared to the actual one, the NNI would
decreased by 1% in relation to the actual valumil& simulations are made for environmental
themes and they come to the conclusion that thestsea nearly linear relation between emissions
and NNI.

5.2.6 Some other Examples

Steenge (1997) linked the I-O model including tHEMNEA directly to certain institutional
aspects of environmental policy. He showed thdedsht liability rules could be introduced, so that
the polluter-pay principle is not the only possibistitutional rule which could be implied.

Another example where the data of the NAMEA waedus an I-O model was
created by De Haan (2001), where he analyzed teetgef which influence the quantity of
pollution. The change in of pollution is causeddifferent reasons:

-changes of eco-efficiency

-changes of production structure

-changes in pollution per money unit of output
-changes in the composition of final demand
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With the help of I-O analysis he is able to calteljavhat the main reasons for changes in
pollution are. In his article he analyzes the tipeeiod between 1987-1998 to explain the changes
of CO, emissions. Besides more detail results, De Ha@®4(® get the following results:

The change o0, -emissions in the period 1987-1998 was caused by:

-12.1% eco-efficiency gains,

-0.2 % change of production structure,
-2.6 % change of demand structure,
+35.1% change of demand volume.

These different effects results in a 20.1% incredg€O, emissions in the observed period.
Of course, it is also be possible to restrictlteanalysis to specific inputs like
energy, like Schoenau and Delahaye (2006) have didheespect to the Dutch energy use in
2003. The authors calculated that 64 % of the Datedrgy use is caused by exports, 23 % by
private consumption, 6 % by public consumption @rd by investment activities.

5.2.7 Some General Problems and Restrictions to construet RAMEA

However, the problem to construct a RAMEA is thatcmregional environmental data is
not available, additionally

“Apart from other problems, the absence of datanteriegional trade is the biggest
bottleneck. Because of the lack of a complete atowyframework, there is no consistency check
by means of balancing itetn%

At least it means that we are not able to use botip methods to construct regional
environmental accounts. So we are compelled to raakef top-down methods as long as no
regional data on emissions is available. Regarndg@nal accounts, Kruger (2006, p.5) proposed;

“Top-down methods should be based on regional bigtan keys that are as closely related
to gross value added as possible.

Regarding economic policy proposals, the grossevatided seems to be a relevant
indicator, because it indicates the amount of &éggonal income. Regarding environmental policy
proposals, it looks like more adequate to use @fawhich is closely related to the output, beeaus
mostly the quantity of emissions are positivelyatet! to the production level within an industrial
sector. Because of the fact that the regional aoamaccounts of the Netherlands are very well
elaborated (40 COROP areas and 38 economic agesiyitve have only to resolve the problem how
to distribute the aggregate emission data of th&tands to the specific regions.

Therefore, in this report we want to describe hdRegional Accounting Matrix including
Environmental Accounts (RAMEA) could be derivedisitlear that a RAMEA must be based on
the methodology of the NAMEA (National Accountingalvix including Environmental Accounts)
which was developed by Steven Keuning and Mark aarff The general idea is to develop a
hybrid accounting system, where economic varialiftesGDP, value added etc. are expressed in

% please note, there is a small error in the caioms of de Haan (2004,, p. 180, table 8.2 .). Total change
regarding agriculture (first row) is not 0.8% bustead 0.7%, in so far the total change is not%MAat 20.1%.

% The analysis here was also made in other counikie&ermany (see e.g. Stahmer (2000)).

7 See Nijmeijer (2006, p.6).

% See e.g. De Haan (2003), Keuning & Steenge (1988)ning, van Dalen & de Haan (1999) and the ditedature

there.
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monetary terms and where the environmental vaisadrie expressed in physical units like kg, joule
etc. The big advantage of this approach is thatder will get deep insights into the economic and
environmental state of a country or region. Givas approach most of the methodology is
determined and laid down in the SEEA 2003, the neimg problem is then to get adequate
regional data. In principle, a RAMEA should providéormation about the inter-linkages between
the physical surrounding of the ecological systewh the economy at a regional scale. This
involves not only linking environmental data to romic data, but also presenting these data at the
relevant geographical scale through up scalingp@mscaling. It is an issue of matching available
data across the various scales, which has proviea tme of the major challenges in the
compilation of a new integrated regional accounsiggtem. To make the analysis as easy as
possible and to highlight the problems of dataemibn we restrict ourselves to emissions, which
are taken into account in the Dutch NAMEA. The refee years of this study are 2001 and 2003,
because that is first and the last year for whahawge enough consistent and comparable data.

Regional economic data exist for each of all Euampgrovinces, but of course, these data
are not as much elaborated as in the NAMEA. Espedias be impossible to derive the value or
guantity of interregional exports and imports frother provinces. Because of that, it will be
impossible without estimations to derive use angpsulnput-Output tables. However, we will use
bottom-up methods if sufficient data is availalleis approach is also used in the literature of
national accounting; see e.g. Van der Veren, Brou$ehenau & van der Stegen (2004). A general
approach how to derive a regional NAM is explaimedetail in Eding, de Vet & Walrave (1999),
Eding, Oosterhaven & Nijmeijer (1997) or CBS (199%an de Steeg & Steenge (2006) resolved
some similar problems.

Additionally, it should be noted that the natioaatounts have some restrictions, e.g. goods
and services are only part of the economic accatiatmarket price exists. The only exception are
the services of the public sector, in this case dssumed that the prices of these services aad eq
to the costs of supplying these services. Of couhsg assumption has strong implications, e.g. the
economic contribution to the Gross Domestic ProdG&P) of a professor is equal to his gross
compensatiot, if we ignore for simplicity the costs of his wanl place. Consequently, an
increase of the salaries in the public sector Idikdesas an increase of production and hence as an
increase of national income, although it is notlyethe case.

Also it should be noted that “economic sector” doesmean that the firms within an sector
are only producing typical goods of this sector.degide to which sector a specific firm belongs
depends on the main activity of the firm. That neetat it is possible that a firm which produces
mainly electronic parts and delivers the parts whi help of a truck fleet, is accounted then & th
sector of the electronic part producing sectohalgh that maybe 40% of the production value was
contributed by the truck fleet.

Another problem arises, if a firm sources out d péits production, there could be shift
from one sector to just another. E.g. taking thengple from above, if the firm sources out its truck
fleet, the production value of the sector transpalitincrease and the production value of the
electronic parts producing sector will decreasoalgh a real change of the economy has never
taken place.

5.2.8 Concluding Remarks

As noted above there was a long discussion in #gtedédlands about the question which
kind of environmental accounts should be used.rA&fti®ng discussion, the NAMEA approach
became the preferred one. The reasoning was basthe@ argument that a GNI is rather a model
than an accounting tool because of the strong ydgrassumptions. Contrary to a GNI, the

% Gross compensation is defined as the sum of ledits including all social security contributioregby the
employer.
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NAMEA is more useful in concentrating on specifitveonmental themes or pollutants. It is easier
for policy makers to decide on institutional chasgiereduce the quantity of pollutants. Empirical
investigations based on the NAMEA makes clear $hadll changes could increase the status of the
environment combined with little harm for the avgggerson. A GNI in contrast, is not able to
deliver an insight of what is going wrong within @onomy regarding to the environment, it only
informs us and policy makers that the status is batwithout information about the *hotspots’ or
any other detailed information.

On the international level the question of selecin environmental accounting system was
delegated to the so called ‘London Group’, whichsisted of national accountants from different
countries, and representatives from the World B&&CD, UNSD and Eurostat, where they also
decided to prefer satellite accounts instead abney the NNI. This is laid down in the SEEA
2003, where de Haan has written the chapter oN&MEA. After reading this part of this report,
it should be clear that a RAMEA is also a very impot statistical tool to derive possible policy
measures regarding regional environmental policyhé following figure the Eurostat
methodology will become clearer.

Figure 3.1.A - Overview of the NAMEA -air standard tables

Table 1bt - Transport emissions Table 1be - Energy use by

Table 1a - Economic data by industry Table 1b - Emissions by industry by industries and households industries and househalds
Curment prices Constant prices Emisslons 1o ar Emissions fo ar Energy cansumplion
Industries | Cufput-VA-1C Emply. Oulput-VA-IC | |Induetrise by pallutanis Industries by palutants Industrias by energy products
NACE bazed Excelshest: 18 HACESGD NACE based Excel shest: 1b- NACE baged Exoelﬂs'les:: 1bt- NACE based Eucel shest 1ba-
NACEzmis NACEtranap MACEanargy
Industry Indugtry noustry Industry
dlasstfication dlasetfication cass/Meation clasHication
Hiousenoids Houszhakds

Table 2a - Household consumption expenditure  Table 2b - Household emissions

Current prices Canstant prices Emigsions 12 ar
Hougeholgs Final LonsLmplion exgenahrs Hougaholds Dy pollutants
Transgart Excel shaet: 23-Haco TrENEPt] | Eyoel eneat 2b-Hemia
Heatrg Heaing

Table 3 - Bridge table NAMEA -

UNFCCCICLRTAP

Emiglons f2 ar

by pallutants

UNFCCC ot
Somaze l Excel £neel 3-
anusmen bridgatable
Racklence
praciple aust
NANEA (Dl

Figure 3 - Overview of the NAMEA air standard tables"

Because of the fact that regions and countriegrdiffily regarding their political power it
should be clear that the usefulness of the apprfmaalegions could not be taken into question.

0 See Eurostat (2005, p.50).
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5.3 Malopolska

RAMEA for Matopolska was prepared for the year 20D8e chosen results are presented in
the Table 22. The output data, gross value addeédandermediate consumption with the division
into sectors is regional data from Statistical &4fiThe allocation of output of sector D is estidat
on the basis of distribution of production soldndustries in Poland, as more detailed information
is not gathered. The employment data covering timeler of employees is the average
employment in the sectors. The data regardingutéime jobs are the data from regional database
in Statistical Office (available online). For thector D the full-time jobs are estimated on thdsas
of average employment in the medium size entemriQatput within manufacturing sector is
allocated on the basis of the production sold. Meee the results are restricted to the emissions
from the plants generating substantial air poliués these are monitored on the level of sectats an
regions. These emissions represent almost 70%af@®2 emissions recorded for Poland. The
Matopolska share of CO2 emissions from the plaategating substantial air pollution is equal to
approximately 6.39%, which is slightly lower thdrase the production sold of the industry (sector
C, D and E) of 6.41%. The share of Matopolska outpequal to 7.11%, and this of GVA is
observed at the level of 7.30%. The biggest coutoibto both the output and CO2 emissions is the
manufacturing sector (29.46% to the output, 25.5d%e labour input and 27.07% to the
emissions) and within this sector the biggest sbaf@O2 is attributed to manufacture of basic
metals, although it represents only 5.51% of tha& faroduction sold in the industry. On the other
hand there are two divisions: food, beverages abdcdco and manufacturing of electrical and
optical equipment — both of them represent arols%d of the total production sold in the industry
while their environmental impact remains relativiglyw at the level below 0.5%. Sector of
electricity, gas and water supply contributes ¢ghB5% to the output, 2.85% to the labour input,
but as much as 64.15% to the emissions of COZ2.

Table 22 - Contribution of production to output, gross value added, employment and C{missions according to
the 2003 RAMEA for Matopolska (PL).

Output | Production sold Labour input GVA CO, emission
2003 Matopolska| Matopolska | Maltopolska | Matopolska | Matopolska
% % % % %
Total economic activities 100 100 100 100 100
A+B Agriculture hunting forestry 3.50 0.68 2.84
fishing
C Mining and quarrying 0.89 1.11 0.48 1.05 0.29
D Manufacturing 29.46 90.09 25.51 18.03 27.08
DA Food, beverages and tobacco 15.37 5.21 0.45
DB+DC |Textile and leather products 3.30 2.69 0.05
DE 21 Paper and paper products 1.23 0.28 0.08
22 Publishing and printing 4.34 0.87
DF Coke, refined petroleum, 3.42 0.17 0.34
nuclear fuel
DG Chemical products 8.79 1.60 7.88
DH Rubber and plastic products 4.31 1.19
27 Manufacture of basic 5.51 0.96 15.45
DJ metals
28 Manufacture of metal 8.08 2.49
products
DK Machinery and equipment 3.96 2.13 0.40
DL Electrical and optical 14.21 2.90 0.09
equipment
DM Manufacture of transport 3.89 1.23 0.31
equipment
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Output | Production sold Labour input GVA CO, emission
2003 Matopolska| Matopolska | Maitopolska | Matopolska | Matopolska
% % % % %
DN Manufacturing n.e.c. 2.36 1.03
E Electricity, gas and water 2.95 8.79 2.86 2.77 64.15
supply
F Construction 7.87 5.49 6.35 8.27
G+H Trade and repair, hotels 20.47 16.17 23.71
I Transport, storage and 6.18 4.62 6.04
communication
J Financial intermediation 2.51 2.69 3.34
K Real estate, renting and 11.46 6.82 13.39
business activities
L Pub. admin., defence, social 4.00 6.70 6.36
security
M Education 3.57 15.58 6.32
N Health and social work 3.29 9.54 4.95
0] Other community, social and  3.47 2.87 4.15 0.20

personal service activities

The RAMEA for Matopolska was prepared in cooperatioth regional Marshal Office,
which is the body responsible for the recording eoitection of environmental charges. The main

source of air emission data at regional level ésNfarshal Office database on emissions which
covers all the emissions that are subject to the@@mmental charges for using the environment

(Environmental Protection Act from 27.04.2001 wdter changes). The database is created by the

Marshal Office for recording the reports from tleempanies about the fees for using the
environment. The reporting is based on the stamskddorms. The reporting duty is compulsory
for every entity that conducts the activities tlead to emissions. The database consists of
information divided into four modules:
* emissions to the air,

* water drawing,

¢ sewer emissions to the water and soil,

+ |andfilled wastes.

these emissions is presented in more detail:

5. Air emissions by source

a. Source of the emission

i. Type, e.g. furnace, installation

il. Source capacity

iii. Type of protection device

b. The emission volume

i. Type of fuel/substance, eg §MO,, CO, CQ, dust, etc.

ii. The effectiveness of protection device

lii. The emission volume

c. The place of emission, i.e. commune name

6. Air emissions from the engine fuels handling iscsiped separately and it includes:

a. The volume of fuel handled

b. The effectiveness of protection device

c. The place of emission, i.e. commune name

7. Air emissions from boilers are another type of esmiss reported and it includes:
a. Boilers of capacity smaller than 5MW

b. Fuelled by coal, coke, wood, oil or gas
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c. Boilers for which the IPPC is not required

d. Number of boilers

e. Volume of fuel used
8. Air emissions from combustion engines

a. Cars
b. Trucks

c. The type of fuel
d. Volume of fuel used

The emission that are accounted for in the Mar€ifite database include 62 substances,
among others: arsenic, ammonia, asbestos, benzieye chloride, chromium, tin, zinc, sulphur
dioxide, carbon dioxide, methane, nickel, lead tslusercury, carbon monoxide, nitrogen oxides,
metallic elements and its compounds, etc. The arsabf Marshal Office database was performed
for the year 2005 since these data are availabdeeirelectronic format; the results are presemnted i
the Table 23. It can clearly seen that the redoitsi RAMEA analysis in terms of the sectors
contributing most to the emission e.g. of £&e the same that report the most emissions to the

Marshal Office. For C@emissions these sectors include among othersiieigGtgas and water

supply (E), chemical products (DG), manufacturenetals (DJ). The difference however is in the
amount reported, but this can be due to the fattttie statistical information on which RAMEA is
based cover the most polluting plants.

Table 23 - Emissions results from Marshal Office dabase [t]

Sectors (efe} CH, NH3 SO, CcoO

Section AB 2 606 — 0.06 59 8
Section C (CA) D 51 170 - 0 2
Section C (CB) 70 - - 1 32
Section D (DA) 65 991 132 3.23 614 347
Section D (DB+DC) 5945 - 0.84 75 109
Section D (DD) 1352 — - 0 26|
Section D (DE) 16 246 — 0.18 91 77
Section D (DF) 3291 — - 18 0
Section D (DG) 377 023 6 181 4 750 146
Section D (DH) 227 - 2.87 3 1
Section D (DI) 9 050 168 80 166 0.12 260 1 559
Section D (DJ) 65 322 — 0.34 701 259
Section D (DK) 21 636 0 0.40Q 114 98
Section D (DL) 6 84p — 0.01 1 2
Section D (DM) 39 230 — - 91 242
Section D (DN) 14 540 - - 822 74
Section E 5134635 111 0.01 37 294 1573
Section F 8 289 - - 39 79
Section G 5264 - 0.03 27 44
Section H 909 - - 2 0
Section | ( 4 - 0 0
Section K 24 171 - 3.76 102 181
Section L 2 96Q - - 9 32
Section M ( - - 1 1
Section N 24 197 - - 66 57
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Section OPQ 7 512 — - 14 8
Not allocated 3203 228 732 20.69 11 791 39 014
Total 18 081 65P 132 32¢ 214 56 95( 43 973

5.4 South East England

This chapter describes the process used to ctemtRAMEA for South East England
(SEE). Although the RAMEA presented here for Sdedist England focuses on air emissions,
tables were also produced for energy use. Thesatére developed using data from the Regional
Economy Environment Input Output Model (REEIO) floe South East.

5.4.1 The REEIO Model

REEIO was originally developed by Cambridge Econiite (CE) as part of the Reward
project, a partnership led by the UK’s EnvironmAgency (EA) with the participation of Regional
Development Agencies and the National Assembly¥aies. More recently, REEIO has been
supported by SCPnet (see http://www.wwflearningudugcpnet/ for more information).

The majority of the baseline energy use and aissiomns data (2003) in REEIO are
constructed by Netcen, and draw on the UK Natidwalospheric Emissions Inventory (NAEI)
maintained by Netcen for the Department for Envinent, Food and Rural Affairs (DEFRA). A
brief overview of the methodology used to produts tlata is given in Section 3 belBw

The REEIO model is a forecasting model that linksn®mic policy and environmental
impacts. As well as allowing us to develop a RAMigAa baseline year (2003), it also allows us
to estimate the level of energy use and air emmssiand thus a RAMEA, for a forecast year.

5.4.2 The Data
Economic

The economic data (employment, output, value adubeithe SEE RAMEAS presented here
come from databases developed by CE for the Relgimmnomic Model of the UK Economy.
This model breaks down the UK economy into 41 sepandustrie¥, in each of twelve
administrative areas (the nine Government Officgi®es (GORs) of England, and Wales Scotland
and Northern Ireland).

The historical data in CE’s databases are basetfficral data from the UK Office for
National Statistics (ONS), such as employment ttata the Annual Business Inquiry (ABI) and
value added data from the Regional Accounts. dhechst data (ie for 2015) are from CE’s UK
Regional Forecast as publishediagional Economic Prospects, July 2605

As discussed above, the economic data in the RAKUESouth East England are based on
official data from the ONS. The data are usedrasdgnised by many public agencies, including

" See Regional and Welsh Appraisal of Resource ProdugtDevelopment: Key Industrial Environmental Pressu

— Air Emissions and Energy Us®@EWARD, XXXX, for a detailed description of thesthodology used to produce the
data for 1999. A similar methodology was usedrtapce the data for 2003.

2 3ee Annex for a definition of CE’s 41 industries.

3 CE has published more recent forecasts which doelidicorporated within REEIO.
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Regional Development Agencies (RDAs) and centrabgament departments including DEFRA
and DTI, and as such are the best available dé&ftsere there is a need to estimate data that are not
directly published (eg identify output in bankirgpsirately from insurance) then the methods
adopted also make use of other authoritative aateder to provide estimates consistent with a
published ‘control total’. In this way there ickear audit trail from official published data toat

used and published by CE.

Energy Use/ Emissions

As discussed above, the energy use and emissitam$od&outh East England were
developed by Netcen, and draw on the UK Nationat@gpheric Emissions Inventory (NAEI)
maintained by Netcen for the Department for Envinent, Food and Rural Affairs (DEFRA).

The data provided from this source include:
* energy use by fuel and fuel users
» generation of power by power stations using fdssils
* energy use by fuel and power stations using féssit
* emissions associated with each type of fuel andufser
* non-energy related emissions by fuel user
« direct emissions associated with each type ofdndlfuel user

In addition to these data, estimates were also rfaadbe following indicators:
* The level of generation at power stations usindearcor renewable fuels was
obtained from the Digest of UK Energy Statistic&JKES)
* The capacity of each power station (including thasieg renewable energy sources)
was obtained from DUKES

Briefly, the data for UK regions/countries was deped from UK-level NAEI data using
the following method.

1. UK data was allocated to Standard Industrial Clasdion (SIC, based on NACE)
categories using a converter from NAEI sectorsl@ S

2. The SIC-based data was then allocated to 1x1 kdhsgpiares across the UK, using one of
three methods:

* Point source mapping
These are specific emission sources that can badndlly spatially- or geo-
referenced. They include large industrial instadles, transport hubs or public
facilities (eg hospital or crematoria), and ottsenaller, point sources such as petrol
stations.

e Area source mapping
Proxy variables (such as employment by sector, étoald spending on heating, or
gas consumption data) were used to allocate ems$iw a particular sector or
domestic category to a particular location.

* Road transport mapping
A map of the UK major road transport network, aradfic counts, were used to
allocate road transport emissions to each GOR
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The data were then aggregated up from the 1x1 krareg to regional level.

In REEIO, the energy use and emissions data aredsfor 44 ‘Fuel User&*, which are
similar to industries, and are also based on tRechissification. The allocation of these 44 fuel
users to the 25 RAMEA sectors is shown in the Apipen

The energy use and air emissions data in the RANHESouth East England are based on
official data from the National Air Emissions Inwery. Where estimates have to be made these
are based on widely used methods using proxy Masgab

5.4.3 Differences between NAMEA concepts and the RAMEA foSouth East England

The following discussion highlights areas wheredlare differences between the REEIO
and RAMEA/NAMEA definitions of certain concepts.hdse issues should be borne in mind when
comparing RAMEAS between regions, or using thenpfadicy analysis.

Transport — allocation to sectors

In REEIO, all energy use and emissions from trang®including a retail company that
operates its own distribution fleet) are allocatethe transport Fuel Users (Road, Rail, Air, Water
Under the NAMEA concept, the emissions from tramspce allocated to the economic agents
carrying out the activity (ie the relevant industisector, or households).

However, within REEIO, energy use by transporiig snto freight and passenger
transport, mode (ie road, rail, air, water), amuetpf fuel (14 fuelS). Further, passenger transport
energy use for road transport is split into motokeycar and bus transport. These disaggregations
of energy use allow us to estimate emissions basednission rates by fuel type and user, and
allow some more detailed analysis of emissionstdueansport.

If we need to allocate freight transport activigch to the source industry, we could make
use of the UK input-output tables, that show th@ant of ‘transport’ commodity produced by each
industry alongside its ‘principal product’.

Transport — emissions associated with domestic ecamic activity

In REEIO, transport emissions are those that oattlnin the ‘regional territory’ only, no
matter whether or not they are generated by antagsident in the region. No consideration is
given to emissions from residents associated \Wiir aactivities overseas or outside the region.
Under the NAMEA concept, emissions should be ttasseciated with all domestic economic
activity (ie net effects of international transpoftfreight and passengers, including personalbumse
holidays, should be included).

For air and water transport, we could make us@@fhiridging tables’, published by the
ONS within the Environmental Accounts for the UKat show adjustments that reconcile the
NAMEA estimates of emissions of, say, CO2, with lREC-reported data published by DEFRA
(on which the REEIO data is based). These inclodeker emissions’, which account for the
differences due to international aviation and im&ional shipping. A proxy indicator (eg
employment in an appropriate industry, or passengstbers) could be used to calculate SEE’s

" See Appendix for a list of the REEIO fuel users.
> See Appendix for a list of REEIO Fuel Types.
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share of the UK total. Ideally we would be ableatculate the adjustment for air transport
separately from sea transport.

Adjustments to other sectors, including domesticy@ be made based on the ‘cross-
boundary’ adjustments figure given in the bridgialgles. Various data could be used to allocate
the UK figure to SEE. These could include towvistts to SEE, SEE household spending on
overseas holidays to allocate UK tourism adjustsiefor freight, other proxy variables would
need to be found. The main question to answeriinghether this is necessary.

Production of electricity - emissions associated ti domestic economic activity

As under the NAMEA concept, emissions relatingradoiction of electricity are allocated
to the electricity sector. However, in REEIO, esiogs relating to the production of electricity are
those from the production of electricity in theimg and not the production of enengsedin the
region.

CO2 from biomass

REEIO does not distinguish CO2 emissions geneffabed combustion of biomass fuels for
energy production.

The bridging tables discussed above also includsdarstment for CO2 from biomass, and
this could be allocated to SEE based on the regisimare of electricity generation from this source
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6 Annex

6.1 Cambridge Econometrics Industries

Cambridge Econometrics Industries defined in term®f the UK Standard Industrial Classification

(SIC)

CE Industry SIC2003
1 Agriculture etc 01, 02, 05
2 Coal 10
3 Oil & Gas etc 11,12
4 Other Mining 13, 14
5 Food, Drink & Tobacco 15, 16
6 Textiles, Clothing & Leather 17,18, 19
7 Wood & Paper 20, 21
8 Printing & Publishing 22
9 Manufactured Fuels 23
10 Pharmaceuticals 24.4
11 Chemicals nes 24 (ex24.4)
12 Rubber & Plastics 25
13 Non-Metallic Mineral Products 26
14 Basic Metals 27
15 Metal Goods 28
16 Mechanical Engineering 29
17 Electronics 30, 32
18 Electrical Engineering & Instruments 31, 33
19 Motor Vehicles 34
20 Other Transport Equipment 35
21 Manufacturing nes 36, 37
22 Electricity 40.1
23 Gas Supply 40.2, 40.3
24 Water Supply 41
25 Construction 45
26 Distribution 50, 51
27 Retailing 52
28 Hotels & Catering 55
29 Land Transport etc 60, 63
30 Water Transport 61
31 Air Transport 62
32 Communications 64
33 Banking & Finance 65, 67
34 Insurance 66
35 Computing Services 72
36 Professional Services 70, 71,73, 74.1-74 4
37 Other Business Services 74.5-74.8
38 Public Administration & Defence 75
39 Education 80
40 Health & Social Work 85
41 Miscellaneous Services 90 - 99
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6.2 REEIO Fuel Users

REEIO Fuel Users

1 Power generation

2 Other energy transformation

3 Energy industries’ own use: electricity genenatio
4 Energy industries’ own use: other
5 Basic metals

6 Mineral products

7 Chemicals

8 Pharmaceuticuals

9 Mechanical engineering

10 Metal goods

11 Electronics

12 Electrical engineering & Instruments
13 Motor vehicles

14 Other Transport Equipment

15 Food, Drink & Tobacco

16 Textiles, clothing & leather

17 Paper, printing & publishing

18 Other mining

19 Wood & wood products

20 Rubber & plastics

21 Manufacturing nes & recycling
22 Water supply

23 Construction

24 Air transport

25 Rail transport

26 Road transport

27 National navigation and pipelines
28 Domestic use (households)

29 Public administration & defence
30 Education

31 Health & social work

32 Retailing

33 Distribution nes

34 Hotels & catering

35 Other transport services

36 Communications

37 Banking & finance

38 Insurance

39 Computing services

40 Professional services

41 Other business services

42 Agriculture

43 Miscellaneous services

44 Miscellaneous
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6.3 RAMEA Sectors for South East England

RAMEA Sectors

1 A+B Agriculture, hunting, forestry & fishing

2 C Mining & quarrying

3 DA Manufacture of food products, beverages abdtoo

4 DB+DC | Manufacture of textiles and textile produahd Manufacture of leather and leather
products

5 DD+DE | Manufacture of wood and wood products, Maoture of pulp, paper and paper
products; publishing and printing

6 DF Manufacture of coke, refined petroleum prodwaatd nuclear fuel

7 DG Manufacture of chemicals, chemical products man-made fibres

8 DH Manufacture of rubber and plastic products

9 DI Manufacture of other non-metallic mineral puots

10 | DJ Manufacture of basic metals and fabricatethhpeoducts

11 | DK Manufacture of machinery and equipment ne¢where classified

12 | DL Manufacture of electrical and optical equiprmne

13 | DM Manufacture of transport equipment

14 | DN Manufacturing not elsewhere classified

15 | E Electricity, gas and water supply

16 | F Construction

17 | G Wholesale and retail trade; repair of motdrisles, motorcycles and personal and
household goods

18 | H Hotels and restaurants

19 | | Transport, storage and communication

20 | J Financial intermediation

21 | K Real estate, renting and business activities

22 | L Public administration and defence; compulsmgial security

23 | M Education

24 | N Health and social work

25 | O+P+Q | Other community, social and personal seractivities, Private households employi
staff and undifferentiated, Extra-territorial orgeations and bodies
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6.4 REEIO Fuels

REEIO Fuel Types

Coal and coke

Motor spirit

Derv

Gas oil

Fuel ol

Other refined oil

Gas (natural gas, coke oven gas and town gas)

Electricity

OO N0 (WIN|F

Nuclear electricity

Landfill gas (renewable-obligation)

Waste (Renewable-obligation)

Other Renewable-obligation renewables

Other renewables

Heat sold

6.5 REEIO Air Emissions Types

REEIO Air Emissions

Carbon dioxide (CO2)

Sulphur dioxide (SO2)

Nitrogen oxides (NOXx)

Carbon monoxide (CO)

Methane, (CH4)

PM10 (black smoke)

Volatile organic compounds (VOCSs)

Nuclear emissions to air

OO N0 (WIN|F

Lead emissions to air

Nitrous Oxide (N20)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Sulphur Hexafluoride (SF6)

6.6 REEIO Transport Modes

REEIO Transport Modes

|

Freight Transport Modes Passenger Transport Modes
1 Road 1 | Motorcycles
2 Rail 2 | Cars
3 Air 3 | Buses
4 Water 4 | Rall

5 | Light rail

6 | Air

7 | Water
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6.7 Allocation of CE Industries and REEIO Fuel Users toRAMEA Sectors

Allocation of CE Industries and REEIO Fuel Users toRAMEA Sectors

|
RAMEA Sector CE Industry REEIO Fuel User
1 A+B 1 42
2 C 2,3,4 18
3 DA 5 15
4 DB+DC 6 16
5 DD+DE 7,8 17,19
6 DF 9 2
7 DG 10, 11 7,8
8 DH 12 20
9 DI 13 6
10 | DJ 14,15 5, 10
11 | DK 16 9
12 | DL 17,18 11,12
13 | DM 19, 20 13, 14
14 | DN 21 21
15 | E 22,23, 24 1,3,4,22
16 | F 25 23
17 | G 26, 27 32,33
18 | H 28 34
19 | I* 29, 30, 31, 32 35, 36
20 | J 33,34 37, 38
21 | K 35, 36, 37 39, 40, 41
22 | L 38 29
23 | M 39 30
24 | N 40 31
25 | O+P+Q 41 43, 44
Transport 24, 25, 26, 27
Domestic 28
Note(s) * Data for energy use and emissionslf Transport, storage and communication’,

excludes road, rail, air and water transport, wichllocated to separate transport categories.
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