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WHY PROJECTIONS OF EMISSIONS? ~
CITEPA

» Meeting obligations and commitments under International and EU frameworks

v' UNFCCC/Kyoto Protocol : Biennal report (BUR), National Communications (NC),
Nationally Determined Contribution (NDC),

v EU / MMR : Projection without measures (WOM), with existing measures (WEM) and
Air with additional measures (WAM)

pollu-  v' Gothenburg protocol (1999 and 2012)
tants

GHG

v National emission ceiling Directive (2001) and directive on emission reduction (2016)
» Assessment under national frameworks

Both v Act on Energy transition for the Green Growth (2015)
o)

GHG v’ Low carbon strategy (2015)
and Air ¥ Local plans : SCRAE,

pollu- v Other plans

tants v" French national plan for emission reduction (PREPA) (2017)

v" Local plan for air Protection (PPA) (Continuous process)
Vo



NATIONAL ORGANISATION FOR PROJECTIONS

\*
CIiTEPA

Under the General Directorate for Energy and Climate responsibility
(Ministry of Environment, Energy and the Sea)

Stakeholders and Activities / Policies and
experts Measures definition

= Energy demand by sector :
Buildings, Transport, Industry,
Agri&Forest, Energy Production
Using Medpro and other models
(Enerdata, Energies Demain)

= Electricity mix modelling:
Using POLES mode

(Enerdata, ADEME)

= \Waste & HFC/SFC :

(CITEPA, Armines)

= Agriculture & forest:
Clim’Agri model

(ADEME + CITEPA)

= General directorates of
the Ministry of
Environment involved in
transports, housing, risk
prevention (industry),
energy saving, air quality...
= Other ministries :
agriculture, finance...

= State Agencies or Bodies
= Industry experts

= NGOs
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Emissions

GHG & Air
pollutants
(CITEPA)

Done every two years
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THE DOUBLE OBJECTIVES OF THE FRENCH PREPA *
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CITEPA

- Reduce air pollutant emissions to improve air quality
— comply with emissions reduction commitments for PM, ;, SO,, NOx, NH; and NMVOC

— comply with air quality (AQ) concentration requirements for PM,,, PM, 5, NO, and O,
(limit values)

How?
—> Considering all sources of emissions

—> Taking into account the reduction potentials of measures as well as the associated
economic, health, legal and societal challenges

- Assessing measures in consultation with stake holders

(*) PREPA = National Plan for Reduction of Emissions of atmospheric pollutants (PREPA)
Project duration: September 2014 — July 2016 — January 2017
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METHOD — OVERALL SCHEME FOR THE ASSESSMENT OF MEASURES
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Need for legal
leverage

Evaluation of measures — multi-criteria analysis
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METHOD - SELECTION OF MEASURES TO BE ASSESSED

&
CITEPA

v Emissions reduction potential per activity type

v’ Existing regulation, recent regulation (which will impact the emissions in the
coming future) and regulations under development

v’ Measures introduced in a new French Act on Energy Transition and Green Growth
(LTECV) (new framework Act engaging France for its GHG commitments, renewable
energy and pollutant emission reduction)

v’ Measures used at the local level in plans for protection of the Atmosphere (PPA)

v Measures have to be assessable

50 measures selected in industry, residential, transport, agriculture have been
assessed
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METHOD — ASSESSEMENT OF EMISSION REDUCTION CITEPA

v" EU directive / Gothenburg Protocol pollutants - PM, ;, NOx, SO,, NH;, VOCs
» emission reductions per measure expressed in absolute value (kt) in 2020, 2030

> emission reduction as percentage of EU dir. emission reduction target for 2020, 2030

% Calculated for each pollutant

¢ Percentages then summed over 5 pollutants to appreciate the measure’s impact on all
5 pollutants in one number

v" Impacts on 2 groups of co-pollutants — PAH/heavy metals/benzene & GHGs

» qualitative assessment for impact on each group (synergy, no effect, trade-off)

» transformation in only one overall qualitative discrete indicator (1 = trade-off for both

groups, ... 5 = synergy for both groups)
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kt of NH3 reduced per year for different measures in agriculture
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METHOD - IMPACT ON EMISSIONS - EXAMPLE

AGRI12 - Incorporation post épandage immédiate

AGRI2-Remplacement de l'urée par d'autres engrais

AGRI13- Incorporation post épandage dans les 12h

AGRI14- Incorporation post épandage dans les 24h

AGRI3-Augmentation dutemps passé au piturage (=20j)

AGRI17 - Brumisation dans les batiments porcins

AGRI11-Epandage des lisiers par injection

AGRI15- Evacuation des fientes de poules pondeuses en cages...

AGRI7-Evacuation fréguente des déjections — Evacuation gravitaire tous
les 15j

AGRIG- Cowverturs des fosses & lisier bassetechnologie

AGRIE- Couverture des fosses & lisier haute technologie

AGRI10- Epandage des lisiers par pendilla rds

AGRI4-Alimentation bi-phase en élevages porcing

AGRIS-Lavage d'air des bitiments d'élevages porcins

AGRI1-Interdiction totale du brilage des résidus de cultures...

AGRI1E- Raclage des lisiers de boving au bitimeant

AGRIE- Evacuation fréguente des déjections —raclageen V'

Need for very good knowledge of:
v’ Activities/sources

v’ Rate of application of measures
currently and what is technically
feasible

kt of pollutant reduced par year

g
&=

CITEPA
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METHOD - COST ESTIMATION OF MEASURES

&
CITEPA

For one measure, expressed in € 2013/year,
o Public and private investment
o Public and private operating costs

Total costs

o Total costs to implement the measures in France

used to calculate the cost-effectiveness ratio used in the multi-criteria analysis
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METHOD — RATIO COST EFFECTIVENESS OF MEASURES
CITEPA

v" Costs of measures allocated to one principal pollutant (pollutant that motivates the

reduction measure or policy)
v" Costs of measures motivated by GHG reduction objectives set at 0
v costs of these measures are linked to energy & climate policy and not to air quality
policy
v" Cost-effectiveness expressed as costs per tonne of emission reduction of principal pollutant

(€/t principal pollutant abated)

v Cost-effectiveness ratios for different pollutants made comparable through weighting
with damage per tonne values for each pollutant (EEA, 2014) (criteria environmental

effectiveness)

EEA (2014), Costs of air pollution from European industrial facilities: 2008 — 2012, EEA Technical
Report No 20/2014, European Environmental Agency.

14

14



\*
CITEPA

METHOD - AIR QUALITY IMPACT

Impact of measure on emissions
% reduction associated with measure M / total national emissions

> 3% for at least one pollutant [/ XI < 3% for all pollutants

(14 measures)

- 1) identification of a measure
Emission data: 2010 meteorological simulated with CHIMERE

national data for data concerning comparable activity
thfe measure, sectors (comparable

spatialized based geographic impact)

on the geographic CHIMERE 2) linearization of impacts
dl_strl_buthn of o ‘1|' . simulated with CHIMERE,
emissions in INS _ t;“ |adan proportionally to the ratio
(National oudn_ ary between the emissions of this
spatialized conditions measure and those of
inventory) measure M
N @

Concentrations estimated in each grid cell of the model (7x7 km) at an hourly resolution for
a complete year => AQ maps, calculation of population exposure
Calculation of indicator for air quality limit value exceedances = PM daily, NO, & O, hourly
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METHOD — Health impacts and benefits CiTePA

* Calculation based on :
» population exposure to pollutants (obtained through CHIMERE modelling)
» concentration-response functions

* Monetization of avoided health effects (= benefits) per measure using tangible costs (e.g.
for medical treatment) and intangible costs (e.g. for life years lost)

* Presentation of results for core estimate of health benefits (YOLL, median)

Methodology according to WHO 2014, HRAPIE project (Health Risks of Air Pollution in Europe)

Translated into the ARP-FR model
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METHOD - COST-BENEFIT PERFORMANCE OF MEASURES CITEPA

* Presentation of net benefits
» for each measure : monetized health benefits minus costs, in € 2013

» preferable to benefit/cost ratio as for some measures benefits = 0 and costs < 0
(no impact on air quality, financial savings)

» the higher the value of this criterion, the higher the benefit to society

400 380 380 | 40 ac |
» 200 J = Health . oo - Health
W benefits o 6 29 benefits
§ 200 - = Costs 2 o0 - m Costs
= 10 0 " Net & 20 = Net
0~ " benefits -40 benefits
AGRIZMA | TRSMA |
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METHOD — SOCIAL ACCEPTABILITY AND LEGAL LEVERAGE ciTeEPA

Identification of a societal acceptability level for each measure
1-low acceptability

2 -moderate acceptability
3-high acceptability
Specific literature survey, consultation of experts and stakeholders
Legal leverage (legal analysis of measures and facility to implement)

Level 1 - strong need for leverage - the measure requires the development of
regulatory leverage to avoid it working counter to what is foreseen in existing
regulatory texts

Level 2 - moderate need for leverage - the measure requires regulatory
adaptations but there is no major risk of conflict with existing regulation

Level 3 - no need for leverage - the measure requires no update of regulation

18



Method - Multi-criteria Assessment_

o
CITEPA

Environmental impacts
Cenvi: Emission reduction impact (relative to NEC “ceiling”)
Cenvo: Air quality impact - impact on number of exceedances

C..: Impact on co-pollutants (2 groups: a) GHGs, b) heavy
metals, PAH, benzene)

Economic efficiency

Ceco1- Cost-effectiveness ratio, weighted by damage costs
Cecop: Cost-benefit assessment (net benefits)
Acceptability

C...- Social acceptability and level of controversy

C,.- Legal acceptability and need for regulatory leverage

Decreasing, percentage
Continuous, increasing, values <0 or > 0

Discrete, increasing, 5 levels, 5 being the most
favourable (1 = trade-off for both groups, ... 5 = synergy
for both groups)

Continuous, decreasing

Increasing, expressed in €

Increasing, qualitative scale, 3 levels, 1=low,
2=moderate, 3= high acceptability

Increasing, qualitative scale, 3 levels, 1=strong,
2=moderate, 3= low need for leverage

Juri-Socia

N R
1

w

=Y

4 3 2 1 Envi-Eco

Method : outranking, multi-criteria assessment based on
an aggregation procedure with the Tool: ELECTRE Il
2 partial multi-criteria analyses - ranking over two
dimensions

- Social & legal acceptability

- Environmental & economic efficiency
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MINSITERIAL ORDERS FOR COMBUSTION INSTALLATIONS FROM 2 TO 50 MW

Emission reduction as percentage of NEC
emission reduction target *

Dates for compliance with new emission limit values

from 2016 to 2018
Impact on SO, , NOx and PM

PROC-IC4mE

$0, t/an en 2020

0 s000 10000

NOX t/an en 2020

0 40000 80000 120000 160000 200000 SROCCAME- Arr 216 du 26 2008 2013 (> 50 WWh)
TR2ME - Normes Euro 6 et VI : ¢
THRIME - Phase 38 et V des regl i iles non routier —
PROC-CAME - Arrété du 26 200t 2013 pour les installations de... s —
- Arrete du 26 aout > tt ._  —
TRIMA - Augmentation des taxes sur les carburants —
TRIME - Normes Euro SetV PROC-ICSMIA- Application ds valaurs -
PROCCSMA - Application de valeurs intermédiaires entre valeurs... il RTBVA - Résidantisl- Obiigation da rénovation thermiqua fors des.. Ml
PROC-IC2ME - Décret du 2 mai 2013 .. de a directive IED pour.. i RT4ME - Tertsir et changements desystme tendanciel I
RTIME - Résidentiel - Aidesau parc privé : rénovation et systémes de... 1 AT12MA- Tartis ¥
RTIOMA- Résidentiel - Objectif de 500000 rénovations annueles... 8
TR4MA - Etape Euro 6c avec cycle Real Driving Conditions RTME - Résigenti) ectersir

RT3ME - Résidentiel et tertaire- R th d AGRIZ nterdiction du brilage de-
RTAME - Tertiaire - Rénovations et changements de systéme tendanciel RT12MA Tervare - Dicretd abigaton g
TR1OMA- Limitation de I'accés en centres villes aux véhiculesles plus..
RTBMA - Résidentiel - Obligation de rénovation thermique lors des..
TR3ME - Pénétration des véhicules hybrides et électriques
RTI3MA-Tertiare - Objectif de -60% de consommation du tertaire 3..
AGRI1 -Interdiction du brdlage des résidus végétaux aux champs
RTL2MA- Tertiaire - Rénovation de l'ensemble du parc public RSN~ Prometion do diéveioppemantdes .
RTZME - Résidentiel - Rénovation parc socil TRTMIA - Restriction da circulation en cas de dépassamant des sauils

TREMA - Promotion du développement des transports en commun... . .
- prop » .
TR4MA - Réglement n°168/2013 du 15 janvier 2013 relatif aux
TRAME - Normes Euro 5 =tV
RT1IMA Tertiaire - Décretd obligation de rénovation tertiaire 3 .

TR7MA - Restriction de circulation en cas de dépassement des seus..
TCIMA - Développement du transport combiné route rail
TREMA - Renouvellement en véhicules propres d'une part des...
THR2MA - Proposition de réglement pour les moteurs 3 combustion...
RT7MA - Nouvelles exigences Flamme verte / hypothéses hautes
RT6MA - lles exi verte /
TR1IMA- Limitation des émissions de I'abrasion des freins
TC2MA - Amélioration ou création de voies navigables nouvelles

TRAMA -Ré glemant n*166/2013 du 15 janvier 2013 relstf 2ux
RTSMA -
RTTMA-

THRZMA - Pre

TCZMA-

N

Potential of emission reduction in 2020 (kt/year)

TR2ME (1)
PROC-ICIME SO2 (1)
THRIME (1)
AGRI12MA (2)
PROC-IC3ME SO2 (1)
RT7MA (2)

AGRI2MA (2) (3)
RT1ME (1)
AGRI13MA

RT10MA (2)

TRIMA (2)
PROC-IC2ME SO2 (1)
TRIME (1)

ME NOX (1)
AGRI3MA (3)
PROC-IC5MA SO2 (2)
AGRI1MA (2) (3)
RT8MA (3)

TR3ME (1)
PROC-IC2ME NOX (1)
TR11MA (2)

RT4ME (1)
PROC-ICIME PM (1)
TR10MA (2)

*the higher the value of this criterion, the higher the measure has an
important role in 2020 compared to the Gothenburg protocol tazrfets




MINSITERIAL ORDERS FOR COMBUSTION INSTALLATIONS FROM 20 TO 50 MW

Significant impact on PM,, and NO, concentrations

APM,, - PROC-IC4 ANO, - PROC-IC4

0.00
-0.11
-0.22
-0.33
~044 2
-0.55
-0.66
-0.77
-0.88
-0.99

0.00

-0.11
-0.22
~0.33

~044m
-0.55
-0.66
-0.77
~0.88
-0.99

Impacts on average annual concentrations in 2020 due to the measure (compared to a
situation without the measure)
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MINSITERIAL ORDERS FOR COMBUSTION INSTALLATIONS FROM 2 TO 50 MW

-
o @
o o

- -
8 8 &

Nombre de dépassements {(Houl)
évités grace a la mesure

" & [ o
o o =1 o

Significant reduction in the exceedances of
PM,, daily average limit value (50 pg/m?)

B NO2 - 200pg/m3
WPM10-50pg/m3
W02 - 180pg/m3

5

PROC-IC4

Number of exceedances of the daily mean value for PM10 and information and
recommendation values for NO, and O, (hourly value) avoided by the measure

1200 1006
= 1000 a Health :
w 800 benefits Costs of the measure lower than benefits
é oo m Costs Large net benefit
E 200 -
0 . ® Net
PROC-ICAME 502 benefits

NOxPM |

Performance benefit costs
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MINSITERIAL ORDER FOR COMBUSTION INSTALLATIONS FROM 2 TO 50 MW

Legal leverage

Level controversy
and acceptability

Operationnality in
2020

\~
CIiTEPA

No special needs (3)

Controversy noted (1) but less correct today as the act has been
implemented

The deadlines for compliance ranges from 2016 and 2018 according to size
plants and fuels used. The reduction techniques are available

4 3 2 1 Envi-Eco
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CONCLUSIONS CITEPA

Decision support project providing stakeholders and decision makers with
comprehensive information

In depth knowledge of sectors required (high tier method of inventories
necessary)

Comprehensive assessment of emission reduction strategies and individual
measures according to multiple evaluation criteria

Transparent presentation of evaluation results
» Hypotheses communicated
» Criteria ranking results presented individually
» QOverall multi-criteria results presented for two dimensions

Stakeholder meetings confronting assessment results to stakeholder views

Final decision of measures to be included into the National Air Pollutant
Emission Reduction Plan lies with the Environment Ministry

PREPA decree to be published soon
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EVOLUTION OF EMISSIONS

2005 2010 2015 2020 2025 2030
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