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PREMESSA

Nell’ambito degli strumenti e delle politiche per fronteggiare i cambiamenti climatici, un ruolo fondamentale
¢ svolto dal monitoraggio delle emissioni dei gas-serra.

A garantire la predisposizione e 1’aggiornamento annuale dell’inventario dei gas-serra secondo i formati
richiesti, in Italia, € ’ISPRA su incarico del Ministero dell’Ambiente e della Tutela del Territorio e del Mare,
attraverso le indicazioni del Decreto Legislativo n. 51 del 7 marzo 2008 e, piu di recente, del Decreto
Legislativo n. 30 del 13 marzo 2013, che prevedono I’istituzione di un Sistema Nazionale, National System,
relativo all’inventario delle emissioni dei gas-serra.

In piu, come ¢ previsto dalla Convenzione-quadro sui cambiamenti climatici per tutti i Paesi industrializzati,
I’ISPRA documenta in uno specifico documento, il National Inventory Report, le metodologie di stima
utilizzate, unitamente ad una spiegazione degli andamenti osservati.

11 National Inventory Report facilita i processi internazionali di verifica cui le stime ufficiali di emissione dei
gas serra sono sottoposte. In particolare, viene esaminata la rispondenza alle proprieta di trasparenza,
consistenza, comparabilitd, completezza e accuratezza nella realizzazione, qualita richieste esplicitamente
dalla Convenzione suddetta. L’inventario delle emissioni € sottoposto ogni anno ad un esame (review) da
parte di un organismo nominato dal Segretariato della Convenzione che analizza tutto il materiale presentato
dal Paese e ne verifica in dettaglio le qualita su enunciate. Senza tali requisiti, I’Italia sarebbe esclusa dalla
partecipazione ai meccanismi flessibili previsti dallo stesso Protocollo, come il mercato delle quote di
emissioni, I’implementazione di progetti con i Paesi in via di sviluppo (CDM) e I’'implementazione di
progetti congiunti con i Paesi a economia in transizione (JI).

I1 presente documento rappresenta, inoltre, un riferimento fondamentale per la pianificazione e 1’attuazione
di tutte le politiche ambientali da parte delle istituzioni centrali e periferiche. Accanto all’inventario dei gas-
serra, I’ISPRA realizza ogni anno I’inventario nazionale delle emissioni in atmosfera, richiesto dalla
Convenzione di Ginevra sull’inquinamento atmosferico transfrontaliero (UNECE-CLRTAP) e dalle Direttive
europee sulla limitazione delle emissioni. In piu, tutto il territorio nazionale ¢ attualmente coperto da
inventari regionali sostanzialmente coerenti con l’inventario nazionale, realizzati principalmente dalle
Agenzie Regionali e Provinciali per la Protezione dell’ Ambiente.

Nonostante i progressi compiuti, I’attivita di preparazione degli inventari affronta continuamente nuove sfide
legate alla necessita di considerare nuove sorgenti e nuovi inquinanti e di armonizzare gli inventari prodotti
per diverse finalita di policy (come quelli predisposti per i Piani di azione comunali richiesti dal Patto dei
Sindaci). Il contesto internazionale al quale fa riferimento la preparazione dell’inventario nazionale
costituisce una garanzia di qualita dei dati, per ’autorevolezza dei riferimenti metodologici, 1’efficacia del
processo internazionale di review e la flessibilita nell’adattamento alle nuove circostanze.






CONTENTS

EXECUTIVE SUMMARY
SOMMARIO (ITALIAN)
INTRODUCTION

1.

1.1

Background information on greenhouse gas inventories and climate change
1.2 Description of the institutional arrangement for inventory preparation

1.2.1 National Inventory System
1.2.2  Institutional arrangement for reporting under Article 3, paragraphs 3 and 4 of Kyoto Protocol

1.2.3  National Registry System
Brief description of the process of inventory preparation

1.3
1.4
1.5
1.6

1.7
1.8

2.1

Brief general description of methodologies and data sources used

Brief description of key categories
Information on the QA/QC plan including verification and treatment of confidentiality issues where

relevant

General uncertainty evaluation, including data on the overall uncertainty for the inventory totals

General assessment of the completeness

TRENDS IN GREENHOUSE GAS EMISSIONS

Description and interpretation of emission trends for aggregate greenhouse gas emissions

2.2 Description and interpretation of emission trends by gas

2.2.1

Carbon dioxide emissions

2.2.2 Methane emissions
2.2.3  Nitrous oxide emissions
2.2.4  Fluorinated gas emissions

2.3 Description and interpretation of emission trends by source
2.3.1 FEnergy
2.3.2  Industrial processes and product use
2.3.3 Agriculture
234 LULUCF
2.3.5 Waste

2.4 Description and interpretation of emission trends for indirect greenhouse gases and SO,

ENERGY [CRF SECTOR 1]

3.1

33

Sector overview

3.2 Methodology description

Energy industries

3.3.1 Public Electricity and Heat Production

3.3.1.1
3.3.1.2

Source category description
Methodological issues

3.3.2 Refineries

3.3.2.1
3.3.2.2
3.3.2.3
3.3.24
3.3.2.5
3.3.2.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

3.3.3  Manufacture of Solid Fuels and Other Energy Industries

3.3.3.1
3.3.3.2
3.3.3.3
3.3.34
3.3.35
3.3.3.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

3.4 Manufacturing industries and construction

16
21
23

23
25
25

27
28
30
31
35

40
45
46

49

49
50
50
52
53
53
55
55
56
58
59
60
61

63

63
68
70
70
70
71
72
72
72
73
74
74
74
74
74
74
75
76
76
76
76



3.4.1 Sector overview

3.4.2  Source category description

3.4.3  Methodological issues

3.4.4 Uncertainty and time-series consistency
3.4.5 Source-specific QA/QC and verification
3.4.6  Source-specific recalculations

3.4.7  Source-specific planned improvements

3.5

Transport

3.5.1 Aviation

3.5.1.1  Source category description

3.5.1.2  Methodological issues

3.5.1.3  Uncertainty and time-series consistency
3.5.1.4  Source-specific QA/QC and verification
3.5.1.5  Source-specific recalculations

3.5.1.6  Source-specific planned improvements

3.5.2  Railways
3.5.3  Road Transport

3.5.3.1  Source category description
3.5.3.2  Methodological issues

3.5.3.2.1 Fuel-based emissions

3.5.3.2.1.a The fuel balance process

3.5.3.2.2 Traffic-based emissions
3.5.3.3  Uncertainty and time-series consistency
3.5.3.4  Source-specific QA/QC and verification
3.5.3.5  Source-specific recalculations
3.5.3.6  Source-specific planned improvements

3.5.4 Navigation

3.5.4.1  Source category description

3.5.4.2  Methodological issues

3.5.4.3  Uncertainty and time-series consistency
3.5.4.4  Source-specific QA/QC and verification
3.5.4.5  Source-specific recalculations

3.5.4.6  Source-specific planned improvements

3.5.5 Other transportation

3.6

3.5.5.1  Source category description

3.5.5.2  Methodological issues

3.5.5.3  Uncertainty and time-series consistency

3.5.5.4  Source-specific QA/QC and verification

3.5.5.5  Source-specific recalculations

3.5.5.6  Source-specific planned improvements
Other sectors

3.6.1 Sector overview

3.6.2  Source category description

3.6.3 Methodological issues

3.6.4 Uncertainty and time-series consistency
3.6.5 Source-specific QA/QC and verification
3.6.6  Source-specific recalculations

3.6.7 Source-specific planned improvements

3.7
3.8

International bunkers
Feedstock and non-energy use of fuels

3.8.1 Source category description

3.8.2 Methodological issues

3.8.3  Uncertainty and time-series consistency
3.8.4 Source-specific QA/QC and verification
3.8.5 Source-specific recalculations

3.8.6  Source-specific planned improvements

3.9

Fugitive emissions from solid fuels, oil and natural gas

3.9.1 Source category description

76
78
79
82
83
83
84
84
85
85
85
87
87
88
88
88
88
88
89
90
92
93
98
99
99
100
100
100
100
101
102
102
102
102
102
103
103
103
103
103
104
104
105
105
108
109
109
109
110
110
110
110
112
112
112
112
112
112



4

3.9.2
3.9.3
3.9.4
3.9.5
3.9.6

Methodological issues

Uncertainty and time-series consistency
Source-specific Q4/QC and verification
Source-specific recalculations
Source-specific planned improvements

INDUSTRIAL PROCESSES AND PRODUCT USE [CRF SECTOR 2]

4.1 Sector overview
4.2 Mineral Products (2A)

4.2.1
4.2.2
4.2.3
4.2.4
4.2.5
4.2.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

4.3 Chemical industry (2B)

4.3.1
4.3.2
4.3.3
4.3.4
4.3.5
4.3.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

4.4 Metal production (2C)

44.1
4.4.2
4.4.3
4.4.4
4.4.5
4.4.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

4.5 Non-energy products from fuels and solvent use (2D)

4.5.1
4.5.2
4.5.3
4.5.4
4.5.5
4.5.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

4.6  Electronics Industry Emissions (2E)

4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

4.7  Emissions of fluorinated substitutes for ozone depleting substances (2F)

4.7.1
4.7.2
4.7.3
4.7.4
4.7.5
4.7.6

Source category description
Methodological issues

Uncertainty and time-series consistency
Source-specific QA/QC and verification
Source-specific recalculations
Source-specific planned improvements

4.8  Other production (2G)

4.8.1
4.8.2
4.8.3
4.8.4
4.8.5
4.8.6

Source category description
Methodological issues

Uncertainty and time series consistency
Source-specific Q4/QC and verification
Source-specific recalculation
Source-specific planned improvements

4.9  Other production (2H)

113
117
118
118
118

119

119
121
121
123
128
128
129
129
129
129
132
137
139
139
139
139
139
141
145
149
149
149
149
149
150
152
152
153
153
153
153
154
155
155
155
155
155
155
156
159
160
161
161
161
161
161
165
165
166
166
166



4.9.1 Source category description
AGRICULTURE [CRF SECTOR 3]

5.1  Sector overview

5.1.1 Emission trends

5.1.2 Key categories

5.1.3 Activities

5.1.4  Agricultural statistics
5.2 Enteric fermentation (3A)

5.2.1 Source category description

5.2.2  Methodological issues

5.2.3  Uncertainty and time-series consistency

5.2.4  Source-specific QA/QC and verification

5.2.5 Source-specific recalculations

5.2.6  Source-specific planned improvements
5.3  Manure management (3B)

5.3.1 Source category description

5.3.2  Methodological issues

5.3.3  Uncertainty and time-series consistency

5.3.4  Source-specific QA/QC and verification

5.3.5 Source-specific recalculations

5.3.6  Source-specific planned improvements
5.4 Rice cultivation (3C)

5.4.1 Source category description

5.4.2  Methodological issues

5.4.3  Uncertainty and time-series consistency

5.4.4  Source-specific QA/QC and verification

5.4.5 Source-specific recalculations

5.4.6  Source-specific planned improvements
5.5  Agriculture soils (3D)

5.5.1 Source category description

5.5.2 Methodological issues

5.5.3  Uncertainty and time-series consistency

5.5.4  Source-specific QA/QC and verification

5.5.5 Source-specific recalculations

5.5.6  Source-specific planned improvements
5.6  Field burning of agriculture residues (3F)

5.6.1 Source category description

5.6.2 Methodological issues

5.6.3  Uncertainty and time-series consistency

5.6.4  Source-specific QA/QC and verification

5.6.5 Source-specific recalculations

5.6.6  Source-specific planned improvements
5.7 Liming (3G)

5.7.1 Source category description

5.7.2  Methodological issues

5.7.3  Uncertainty and time-series consistency

5.7.4  Source-specific QA/QC and verification

5.7.5  Source-specific recalculations

5.7.6  Source-specific planned improvements
5.8  Urea application (3H)

5.8.1 Source category description

5.8.2 Methodological issues

5.8.3  Uncertainty and time-series consistency

5.8.4  Source-specific QA/QC and verification

5.8.5 Source-specific recalculations

5.8.6  Source-specific planned improvements

166
167

167
167
168
169
169
170
170
171
175
175
175
176
176
176
176
184
185
185
185
188
188
188
191
191
192
192
192
192
193
197
198
198
199
199
199
199
201
201
202
202
202
202
202
202
203
203
203
203
203
203
203
204
204
204



6

LAND USE, LAND USE CHANGE AND FORESTRY [CRF SECTOR 4] 205
6.1  Sector overview 205
6.2  Forest Land (4A) 212

6.2.1 Description 212

6.2.2 Information on approaches used for representing land areas and on land-use databases used

for the inventory preparation 212

6.2.3 Land-use definitions and the classification systems used and their correspondence to the

LULUCF categories 213

6.2.4 Methodological issues 213

6.2.5 Uncertainty and time series consistency 221

6.2.6  Category-specific QA/QC and verification 223

6.2.7 Category-specific recalculations 225

6.2.8 Category-specific planned improvements 226
6.3 Cropland (4B) 227

6.3.1 Description 227

6.3.2 Information on approaches used for representing land areas and on land-use databases used

for the inventory preparation 227

6.3.3 Land-use definitions and the classification systems used and their correspondence to the
LULUCF categories 228

6.3.4 Methodological issues 228
6.3.5 Uncertainty and time series consistency 232
6.3.6  Category-specific QA/QC and verification 232
6.3.7 Category-specific recalculations 232
6.3.8 Category-specific planned improvements 233
6.4 Grassland (4C) 233
6.4.1 Description 233
6.4.2 Information on approaches used for representing land areas and on land-use databases used
for the inventory preparation 234

6.4.3 Land-use definitions and the classification systems used and their correspondence to the
LULUCF categories 234

6.4.4 Methodological issues 234
6.4.5 Uncertainty and time series consistency 239
6.4.6  Category-specific QA/QC and verification 240
6.4.7 Category-specific recalculations 240
6.4.8 Category-specific planned improvements 240
6.5 Wetlands (4D) 241
6.5.1 Description 241
6.5.2 Information on approaches used for representing land areas and on land-use databases used
for the inventory preparation 241

6.5.3 Land-use definitions and the classification systems used and their correspondence to the
LULUCF categories 241

6.5.4 Methodological issues 241
6.5.5 Uncertainty and time series consistency 243
6.5.6  Category-specific recalculations 243
6.5.7 Category-specific planned improvements 243
6.6  Settlements (4E) 243
6.6.1 Description 243
6.6.2 Information on approaches used for representing land areas and on land-use databases used
for the inventory preparation 243

6.6.3 Land-use definitions and the classification systems used and their correspondence to the
LULUCF categories 243

6.6.4 Methodological issues 244
6.6.5 Uncertainty and time series consistency 247
6.6.6  Category-specific QA/QC and verification 247
6.6.7 Category-specific recalculations 247
6.6.8 Category -specific planned improvements 247

6.7  Other Land (4F) 248



6.8  Direct N,O emissions from N inputs to managed soils (4(I))

248

6.9 Emissions and removals from drainage and rewetting and other management of organic and mineral

soils (4(II))

248

6.10 N,O emissions from N mineralization/immobilization associated with loss/gain of soil organic

matter resulting from change of land use or management of mineral soils

6.10.1 Description
6.10.2 Methodological issues
6.10.3 Category-specific recalculations

6.11 Indirect N,O emissions from managed soils (4(IV))

6.12 Biomass Burning (4(V))
6.12.1 Description
6.12.2 Methodological issues
6.12.3 Category-specific planned improvements
6.12.4 Uncertainty and time series consistency

6.12.5 Category-specific QA/QC and verification

6.12.6 Category-specific recalculations

6.12.7 Category-specific planned improvements
6.13 Harvested wood products (HWP) (4G)

6.13.1 Description

6.13.2 Methodological issues

6.13.3 Uncertainty and time series consistency

6.13.4 Category-specific QA/QC and verification

6.13.5 Category-specific recalculations
6.13.6 Category-specific planned improvements

WASTE [CRF SECTOR 5]

7.1  Sector overview
7.2 Solid waste disposal on land (5A)
7.2.1 Source category description
7.2.2  Methodological issues
7.2.3  Uncertainty and time-series consistency
7.2.4  Source-specific QA/QC and verification
7.2.5  Source-specific recalculations
7.2.6  Source-specific planned improvements
7.3 Biological treatment of solid waste (5B)
7.3.1 Source category description
7.3.2  Methodological issues
7.3.3  Uncertainty and time-series consistency
7.3.4  Source-specific QA/QC and verification
7.3.5  Source-specific recalculations
7.3.6  Source-specific planned improvements
7.4  Waste incineration (5C)
7.4.1  Source category description
7.4.2  Methodological issues
7.4.3  Uncertainty and time-series consistency
7.4.4  Source-specific QA/QC and verification
7.4.5 Source-specific recalculations
7.4.6  Source-specific planned improvements
7.5 Wastewater handling (5D)
7.5.1 Source category description
7.5.2  Methodological issues
7.5.3  Uncertainty and time-series consistency
7.5.4  Source-specific QA/QC and verification
7.5.5  Source-specific recalculations
7.5.6  Source-specific planned improvements

RECALCULATIONS AND IMPROVEMENTS

8.1 Explanations and justifications for recalculations

248
248
248
250
250
250
250
251
253
253
254
254
254
254
254
255
256
256
256
256

257

257
258
258
259
268
269
269
270
270
270
271
272
272
272
272
272
272
273
277
279
279
279
279
279
281
285
287
287
287

288
288



8.2  Implications for emission levels 288

8.3 Implications for emission trends, including time series consistency 292
8.4 Recalculations, response to the review process and planned improvements 293
8.4.1 Recalculations 293
8.4.2 Response to the UNFCCC review process 293
8.4.3  Planned improvements (e.g., institutional arrangements, inventory preparation) 294

9 KP-LULUCF 296
9.1  General information 296
9.1.1 Definition of forest and any other criteria 296
9.1.2  Elected activities under Article 3, paragraph 4, of the Kyoto Protocol 296
9.1.3 Description of how the definitions of each activity under Article 3.3 and each elected activity
under Article 3.4 have been implemented and applied consistently over time 296

9.1.4 Description of precedence conditions and/or hierarchy among Article 3.4 activities, and how
they have been consistently applied in determining how land was classified 297

9.2 Land-related information 297
9.2.1 Spatial assessment unit used for determining the area of the units of land under Article 3.3 298
9.2.2  Methodology used to develop the land transition matrix 298
9.2.3  Maps and/or database to identify the geographical locations, and the system of identification
codes for the geographical locations 299

9.3  Activity-specific information 300
9.3.1 Methods for carbon stock change and GHG emission and removal estimates 300
9.3.1.1  Description of the methodologies and the underlying assumptions used 300
9.3.1.2  Justification when omitting any carbon pool or GHG emissions/removals from activities
under Article 3.3 and elected activities under Article 3.4 301

9.3.1.3  Information on whether or not indirect and natural GHG emissions and removals have
been factored out 304

9.3.1.4  Changes in data and methods since the previous submission (recalculations) 304
9.3.1.5  Uncertainty estimates 305
9.3.1.6  Information on other methodological issues 306
9.3.1.7  The year of the onset of an activity, if after 2008 307

9.4  Article 3.3 307
9.4.1 Information that demonstrates that activities under Article 3.3 began on or after 1 January
1990 and before 31 December 2012 and are direct human-induced 307
9.4.2  Information on how harvesting or forest disturbance that is followed by the re-establishment of
forest is distinguished from deforestation 309

9.4.3  Information on the size and geographical location of forest areas that have lost forest cover but
which are not yet classified as deforested 309

9.4.4  Information related to the natural disturbances provision under article 3.3 309
9.4.5 Information on Harvested Wood Products under article 3.3 310
9.5 Article 3.4 310
9.5.1 Information that demonstrates that activities under Article 3.4 have occurred since 1 January
1990 and are human-induced 310

9.5.2  Information relating to Forest Management 310
9.5.2.1  Conversion of natural forest to planted forest 311
9.5.2.2  Forest Management Reference Level (FMRL) 311
9.5.2.3  Technical Corrections of FMRL 311
9.5.2.4  Information related to the natural disturbances provision under article 3.4 312
9.5.2.5  Information on Harvested Wood Products under article 3.4 313
9.5.3  Information relating to Cropland Management, Grazing Land Management, Revegetation and
Wetland Drainage and Rewetting if elected, for the base year 314

9.6  Other information 314
9.6.1 Key category analysis for Article 3.3 activities and any elected activities under Article 3.4 314
9.7 Information relating to Article 6 314
10 INFORMATION ON ACCOUNTING OF KYOTO UNITS 315
10.1 Background information 315

10.2 Summary of information reported in the SEF tables 315



11
12

13

14

10.3 Discrepancies and notifications

10.4 Publicly accessible information

10.5 Calculation of the commitment period reserve (CPR)
10.6 KP-LULUCEF accounting

INFORMATION ON CHANGES IN NATIONAL SYSTEM
INFORMATION ON CHANGES IN NATIONAL REGISTRY

12.1 Previous Review Recommendations
12.2 Changes to National Registry

316
316
317
317

319
320

320
320

INFORMATION ON MINIMIZATION OF ADVERSE IMPACTS IN ACCORDANCE WITH

ARTICLE 3, PARAGRAPH 14

13.1 Overview

13.2 European Commitment under Art 3.14 of the Kyoto Protocol

13.3 Italian commitment under Art 3.14 of the Kyoto Protocol

13.4 Funding, strengthening capacity and transfer of technology

13.5 Priority actions in implementing commitments under Article 3 paragraph 14

322

322
322
324
328
330

13.6 Additional information and future activities related to the commitment of Article 3.14 of the Kyoto

Protocol
13.7 Review process of Article 3.14 of the Kyoto Protocol

REFERENCES

14.1 INTRODUCTION

14.2 ENERGY [CRF sector 1]

14.3 INDUSTRIAL PROCESSES AND PRODUCT USE [CRF sector 2]
14.4 AGRICULTURE [CREF sector 4]

14.5 LAND USE, LAND USE CHANGE AND FORESTRY [CREF sector 5]
14.6  WASTE [CRF sector 6]

14.7 KP-LULUCF

14.8 Information on minimization of adverse impacts in accordance with Article 3, paragraph 14
149 ANNEX 2

14.10 ANNEX 3

14.11 ANNEX 4

14.12 ANNEX 5

14.13 ANNEX 6

14.14 ANNEX 7

331
332

333

333
334
337
342
351
354
359
360
364
364
364
365
365
365



EXECUTIVE SUMMARY

ES.1. Background information on greenhouse gas inventories and climate change

The United Nations Framework Convention on Climate Change (FCCC) was ratified by Italy in the year
1994 through law n0.65 of 15/01/1994.

The Kyoto Protocol, adopted in December 1997, has established emission reduction objectives for Annex B
Parties (i.e. industrialised countries and countries with economy in transition): in particular, the European
Union as a whole is committed to an 8% reduction within the period 2008-2012, in comparison with base
year levels. For Italy, the EU burden sharing agreement, set out in Annex II to Decision 2002/358/EC and in
accordance with Article 4 of the Kyoto Protocol, has established a reduction objective of 6.5% in the
commitment period, in comparison with 1990 levels.

Subsequently, on 1% June 2002, Italy ratified the Kyoto Protocol through law no.120 of 01/06/2002. The
ratification law prescribed also the preparation of a National Action Plan to reduce greenhouse gas
emissions, which was adopted by the Interministerial Committee for Economic Planning (CIPE) on 19"
December 2002 (deliberation n. 123 of 19/12/2002).

The Kyoto Protocol finally entered into force in February 2005.

A new global agreement has not been reached yet for the post-Kyoto period but negotiations are still on
going for the years after 2020. To fulfil the gap 2013-2020, the ‘Doha Amendment to the Kyoto Protocol’
was adopted on 8 December 2012.

The EU and its Member States have committed to this second phase of the Kyoto Protocol and established to
reduce their collective emissions to 20% below their levels in 1990 or other chosen base years; this is also
reflected in the Doha Amendment. The target will be fulfilled jointly with Iceland.

The European Council adopted on 13 July 2015 the legislation necessary for the European Union to formally
ratify the second commitment period of the Kyoto Protocol.

In parallel with the ratification by the EU, the Member States and Iceland will be finalising their national
ratification processes. The EU, its Member States and Iceland are expected to simultaneously deposit their
respective instruments of acceptance with the UN in the coming months.

As a Party to the Convention and the Kyoto Protocol, Italy is committed to develop, publish and regularly
update national emission inventories of greenhouse gases (GHGs) as well as formulate and implement
programmes to reduce these emissions.

In order to establish compliance with national and international commitments, the national GHG emission
inventory is compiled and communicated annually by the Institute for Environmental Protection and
Research (ISPRA) to the competent institutions, after endorsement by the Ministry for the Environment,
Land and Sea. The submission is carried out through compilation of the Common Reporting Format (CRF),
according to the guidelines provided by the United Nations Framework Convention on Climate Change and
the European Union’s Greenhouse Gas Monitoring Mechanism. As a whole, an annual GHG inventory
submission shall consist of a national inventory report (NIR) and the common reporting format (CRF) tables
as specified in the Guidelines on reporting and review of greenhouse gas inventories from Parties included in
Annex I to the Convention, decision 24/CP.19, in FCCC/CP/2013/10/Add.3.

Detailed information on emission figures and estimation procedures, including all the basic data needed to
carry out the final estimates, is to be provided to improve the transparency, consistency, comparability,
accuracy and completeness of the inventory provided.

The national inventory is updated annually in order to reflect revisions and improvements in the
methodology and use of the best information available. Adjustments are applied retrospectively to earlier
years, which accounts for any difference in previously published data.

This report provides an analysis of the Italian GHG emission inventory communicated to the Secretariat of
the Climate Change Convention and to the European Commission in the framework of the Greenhouse Gas
Monitoring Mechanism in the year 2016, including the update for the year 2014 and the revision of the entire
time series 1990-2013.

Concerning the reporting and accounting requirements, under the KP CP2 each Party is required to submit a
report, the initial report, to facilitate the calculation of its assigned amountand to demonstrate its capacity to
account for its emissions and assigned amount (UNFCC Decision 2/CMP.8). The ratification decision allows
a joint initial report of the EU, its Member States and Iceland, to be prepared by the European Commission,

16



and individual initial reports of each Member States and Iceland. In its initial report, Italy describes the
national assigned amount as well as the commitment period reserve.

The election of LULUCF activities under Article 3, paragraph 4, of the Kyoto Protocol for the commitment
period 2013-2020 will be indicated in the same document; Italy has decided to elect cropland and grazing
land management activities.

Emission estimates comprise the seven direct greenhouse gases under the Kyoto Protocol (carbon dioxide,
methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride, nitrogen trifluoride)
which contribute directly to climate change owing to their positive radiative forcing effect and four indirect
greenhouse gases (nitrogen oxides, carbon monoxide, non-methane volatile organic compounds, sulphur
dioxide).

This report, the CRF files and other related documents are available on website at the address
http://www.sinanet.isprambiente.it/it/sia-ispra/serie-storiche-emissioni.

The official inventory submissions can also be found at the UNFCCC website
http://unfccc.int/national reports/annex i ghg inventories/national inventories submissions/items/7383.ph

p.

ES.2. Summary of national emission and removal related trends

Total greenhouse gas emissions, in CO, equivalent, excluding emissions and removals from land use, land
use change and forestry, decreased by 19.8% between 1990 and 2014 (from 522 to 419 millions of CO,
equivalent tons).

The most important greenhouse gas, CO,, which accounted for 81.9% of total emissions in CO, equivalent in
2014, showed a decrease by 21.4% between 1990 and 2014. CH,; and N,O emissions were equal to 10.3%
and 4.4%, respectively, of the total CO, equivalent greenhouse gas emissions in 2014. Both gases showed a
decrease from 1990 to 2014, equal to 20.7% and 32.2% for CH4 and N,O, respectively.

Other greenhouse gases, HFCs, PFCs, SF¢ and NF;, ranged from 0.01% to 2.9% of total emissions.

Table ES.1 illustrates the national trend of greenhouse gases for 1990-2014, expressed in CO, equivalent
terms, by substance and category.

Table ES.1. Total greenhouse gas emissions and removals in CO, equivalent [Gg CO, eq]

GHG emissions 1990 1995 2000 2005 2010 2011 2012 2013 2014

Gg CO; equivalent

COyexcludingnet CO> g3 004 447201 465175 490914 428.880 416500 389341 362,064 342.827
from LULUCF ) _
CO; including net CO,
rom LULUCE 7 427,652 421275 444,563 458336 393,526 389,730 369,357 330,325 | 315,134
CH, excluding CH,4
o LULUCE 54,531 | 54,532 55,515 50,821 47,942 46314 46,521 44,074 43252
CH, including CH,
o LULUCE 56,201 | 54,918 56,466 51205 48302 46,889 47,741 44270 43,587
N,O excluding N,O
fom LULUCE 27427 28,789 29,717 28,650 19,946 19,523 20,045 19,100 18,585
N,O including N,O

28239 29,600 30,388 29258 20,581 20,353 20,961 19,818 19,328
from LULUCF - ’ ’ ’ ’ ’ ’ o
HFCs , 444 813 2,098 5998 9725 10326 10,844 11,502 11,978
PECs 2,907 1,450 1,388 1,940 1,520 1,661 1,499 1,705 1,564
SFe 408 664 561 547 391 438 442 417 354
NF; NANO NANO 26 33 20 28 25 26 28
Total
(excluding LULUCE) 521921 533450 554479 578004 508424 494790 468,718 438,887 418,587
Total
(including LULUCF)  S15851 508720 535489 547318 474065 469,425 450870 408,063 391972
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GHG 1990 1995 2000 2005 2010 2011 2012 2013 2014

categories
Gg CO; equivalent

1. Energy 422,148 435,465 454,267 476,003 421,299 407,806 384,450 358,707 339,798
2. Industrial

Processes and 40,313 37,957 38,459 45,557 34,763 34,787 31,830 30,870 30,265
Product Use

3. Agriculture 36,200 36,213 35,628 33,124 30,963 31,486 31,918 30,792 30,338

4. LULUCF -6,070 -24,730 -18,990 -31,586 -34,359 -25,364 -17,848  -30,825 -26,615
5. Waste 23,259 23,814 26,126 24,220 21,399 20,710 20,521 18,519 18,187
6. Other NA NA NA NA NA NA NA NA """" — NA .

ES.3. Overview of source and sink category emission estimates and trends

The energy sector is the largest contributor to national total GHG emissions with a share, in 2014, of 81.2%.
Emissions from this sector decreased by 19.5% from 1990 to 2014. Substances with decrease rates were
CO,, whose levels reduced by 19.6% from 1990 to 2014 and accounts for 96.1% of the total in the energy
sector, and CH4 which showed a reduction of 24.1% but its share out of the sectoral total is only 2.5%; N,O,
also, showed a decrease of 2.3% from 1990 to 2014, accounting for 1.4%. Specifically, in terms of total CO,
equivalent, an increase in emissions was observed in the transport sector, about 1.6%, from 1990 to 2014; in
2014 this sector accounted for 30.9% of total emissions.

For the industrial processes sector, emissions showed a decrease of 24.9% from the base year to 2014.
Specifically, by substance, CO, emissions account for 51.7% and showed a decrease by 46.4%, CH,4
decreased by 61.4%, but it accounts only for 0.2%, while N,O, whose levels share 2.1% of total industrial
emissions, decreased by 91.2%. The decrease in emissions is mostly due to a decrease in chemical industry
(due to the fully operational abatement technology in the adipic acid industry) and mineral and metal
production emissions. A considerable increase was observed in F-gases emissions (about 270.5%), whose
level on total sectoral emissions is 46.0%. It should be noted that, except for the motivations explained, the
economic recession has had a remarkable influence on the production levels of most the industries and
consequent emissions in the last three years.

For agriculture, emissions refer mainly to CH4 and N,O levels, which account for 60.8% and 37.8% of the
sectoral total, respectively; CO,, on the other hand, shares only 1.4% of the total. The decrease observed in
the total emissions (-16.2%) is mostly due to the decrease of CH4 emissions from enteric fermentation (-
12.6%), which account for 45.4% of sectoral emissions and to the decrease of N,O from agricultural soils (-
17.4%), which accounts for 30.7% of sectoral emissions.

As regards land use, land-use change and forestry, from 1990 to 2014 total removals in CO, equivalent
increased by 338.5%; CO, accounts for almost the total emissions and removals of the sector (96.3%).
Finally, emissions from the waste sector decreased by 21.8% from 1990 to 2014, mainly due to a decrease in
the emissions from solid waste disposal on land (-25.7%), which account for 74.2% of waste emissions. The
most important greenhouse gas in this sector is CH, which accounts for 88.6% of the sectoral emissions and
shows a decrease of 24.9% from 1990 to 2014. N,O emission levels increased by 40.4%, whereas CO,
decreased by 54.9%; these gases account for 10.2% and 1.3% in the sector, respectively.

Table ES.2 provides an overview of the CO, equivalent emission trends by IPCC source category.
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Table ES.2. Summary of emission trends by source category and gas in CO, equivalent [Gg CO, eq]

Category 1990 1995 2000 2005 2010 2011 2012 2013 2014
Gg CO, equivalent
1A. Energy: fuel 409,252 423,334 443457 466,630 412,488 399,123 375891 350,225 331,390
combustion ) i
CO»: 1. Energy Industries 138,145 141479 152,311 160,137 133,834 131,775 127,104 107,913 99225
€Oy 2. Manufacturing 84,535 84347 82,101 78,062 60,086 59,659 53365 50,037 50,789
Industries and Construction ) .
CO.: 3. Transport 101,307 111,476 121,257 127,062 118,209 117,204 104,865 102,277 103,700
CO»: 4. Other Sectors 76,933 76271 78,989 92428 91,163 82,787 82278 81,498 69,729
CO»: 5. Other 1,070 1,495 837 1232 651 515 334 584 573
CH, 2,530 2,790 2,514 2318 3,138 2,308 20988 3,047 2,750
N0 4732 5476 5447 5392 5407 4876 4958 4869 4,625
1B2. Energy: fugitives 12,895 12,130 10,810 9,374 8811 8683 8559 8482 8408
from oil & gas .
o, 4,013 3971 3236 2,537 2600 2593 2,506 2,678 2500
CH, 8870 8148 7562 6823 6200 6079 6042 5795 5899
N0 12 12 12 13 12 11 11 0o 9
2. Industrial processes 40,313 37,957 38,459 45557 34,763 34,787 31,830 30,870 30,265
CO, 29227 27,195 25712 28,710 21,821 21427 18,126 16394 15660
CH, 129 134 75 76 62 68 65 53 50
N0 7,199 7,701 8,599 8251 1224 838 827 773 631
HFCs 444 813 2,098 5998 9725 10326 10,844 11,502 11,978
PFCs 2,907 1450 1,388 1,940 1,520 1,661 1499 1,705 1,564
SF, 408 664 561 547 391 438 442 417 354
NF, NANO NANO 26 33 20 28 25 26 28
3. Agriculture 36,200 36213 35,628 33,124 30,963 31,486 31,918 30,792 30,338
CO,: Liming 1 1 2 14 18 24 15 14 12
CO;: Urea application 465 512 525 507 335 351 551 450 411
CH,: Enteric fermentation 15,743 15,656 15,544 13,898 13,712 13,735 13,664 13,849 13,762
CH,: Manure management 3,934 3747 3731 3624 3,543 3,508 3397 3,149 3,071
CH,: Rice Cultivation 1,876 1989 1,656 1,752 1,822 1,805 1,789 1,661 1,599
CH,: Field Burning of I
Agricultural Residues 15 15 15 16 15 15 16 15 15 .
N,O: Manure management 2,864 2,666 2,618 2,431 2,372 2,359 2,310 2,197 2,136
NO: Agriculture soils 11,298 11,624 11,533 10,879 9,142 9,684 10,172 9453 9,328
N>O: Field Burning of
Agricultural Residues 4 4 4 4 4 4 4 4 . 4 i
4A. Land-use change 6,070 24,730  -18,990 -31,586 -34,359 -25364 -17,848 -30,825 -26,615
and forestry . :
O, 8,552 25927 20,612 -32,578 35354 26,770 -19.984 31,739 27,693
CH, 1,671 386 951 384 360 575 1,220 196 335
N0 812 811 671 608 635 831 916 718 743
6. Waste 23259 23814 26,126 24220 21,399 20,710 20,521 18,519 18,187
co, 507 454 204 226 162 165 197 219 229
CH, 21433 22,054 24417 22314 19451 18,795 18560 16,506 16,106
N0 1319 1,307 1,505 1,680 1,785 1,750 1,764 1,794 1,852
Total emissions
(with LULUCF) 515851 508,720 535489 547,318 474,065 469,425 450,870 408,063 391,972
Total emissions 521,021 533450 554,479 578,904 508,424 494790 468,718 438,887 418,587

(without LULUCF)
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ES.4. Other information

In Table ES.3 NOyx, CO, NMVOC and SO, emission trends from 1990 to 2014 are summarised.

All gases showed a significant reduction in 2014 as compared to 1990 levels. The highest reduction is
observed for SO, (-92.7%), while CO and NOx emissions reduced by about 68.5% and 61.3% respectively;
NMVOC levels showed a decrease by 57.4%.

1990 1995 2000 2005 2010 2011 2012 2013 2014

Gg
NOx 2,055 1,928 1,465 1,254 984 956 872 820 795
CcoO 7,429 7,396 4,999 3,571 3,160 2,522 2,727 2,563 2,337
NMVOC 1,990 2,020 1,563 1,280 1,046 953 941 908 849
SO, 1,801 1,328 755 408 217 195 177 145 131

Table ES.3. Total emissions of indirect greenhouse gases and SO, (1990-2014) [Gg]
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Sommario (Italian)

Nel documento “Italian Greenhouse Gas Inventory 1990-2014. National Inventory Report 2016 si descrive
la comunicazione annuale italiana dell’inventario delle emissioni dei gas serra in accordo a quanto previsto
nell’ambito della Convenzione Quadro sui Cambiamenti Climatici delle Nazioni Unite (UNFCCC), del
protocollo di Kyoto. Tale comunicazione ¢ anche trasmessa all’Unione Europea nell’ambito del Meccanismo
di Monitoraggio dei Gas Serra.

Ogni Paese che partecipa alla Convenzione, infatti, oltre a fornire annualmente I’inventario nazionale delle
emissioni dei gas serra secondo i formati richiesti, deve documentare in un report, il National Inventory
Report, la serie storica delle emissioni. La documentazione prevede una spiegazione degli andamenti
osservati, una descrizione dell’analisi delle sorgenti principali, key sources, e dell’incertezza ad esse
associata, un riferimento alle metodologie di stima ¢ alle fonti dei dati di base e dei fattori di emissione
utilizzati per le stime, un’illustrazione del sistema di Quality Assurance/Quality Control a cui ¢ soggetto
I’inventario e delle attivita di verifica effettuate sui dati.

1l National Inventory Report facilita, inoltre, i processi internazionali di verifica cui le stime di emissione dei
gas serra sono sottoposte al fine di esaminarne la rispondenza alle proprieta di trasparenza, consistenza,
comparabilita, completezza e accuratezza nella realizzazione, qualita richieste esplicitamente dalla
Convenzione suddetta. Nel caso in cui, durante il processo di review, siano identificati eventuali errori nel
formato di trasmissione o stime non supportate da adeguata documentazione e giustificazione nella
metodologia scelta, il Paese viene invitato ad una revisione delle stime di emissione.

I dati di emissione dei gas-serra, i rapporti National Inventory Report, cosi come i risultati dei processi di
review, sono pubblicati sul sito web del Segretariato della Convenzione sui Cambiamenti Climatici
http://unfccc.int/national _reports/annex_i_ghg_inventories/national_inventories submissions/items/5270.ph
p.

La serie storica nazionale delle emissioni € anche disponibile sul sito web all’indirizzo:
http://www.sinanet.isprambiente.it/it/sia-ispra/serie-storiche-emissioni.

Da un’analisi di sintesi della serie storica dei dati di emissione dal 1990 al 2014, si evidenzia che le
emissioni nazionali totali dei sei gas serra, espresse in CO, equivalente, sono diminuite del 19.8% nel 2014
rispetto al 1990. In particolare, le emissioni complessive di CO, sono pari all’81.9% del totale e risultano nel
2014 inferiori del 21.4% rispetto al 1990. Le emissioni di metano e di protossido di azoto sono pari a circa il
10.3% e 4.4% del totale, rispettivamente, e presentano andamenti in diminuzione sia per il metano (-20.7%)
che per il protossido di azoto (-32.2%). Gli altri gas serra, HFC, PFC, SF¢ e NF; hanno un peso complessivo
sul totale delle emissioni che varia tra lo 0.01% e il 2.9%; le emissioni degli HFC evidenziano una forte
crescita, mentre le emissioni di PFC decrescono e quelle di SF¢ e NF; mostrano un lieve incremento. Sebbene
tali variazioni non sono risultate determinanti ai fini del conseguimento degli obiettivi di riduzione delle
emissioni, la significativita del trend degli HFC potrebbe renderli sempre pit importanti nei prossimi anni.
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PART I: ANNUAL INVENTORY SUBMISSION
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1. INTRODUCTION

1.1 Background information on greenhouse gas inventories and climate
change

In 1988 the World Meteorological Organisation (WMO) and the United Nations Environment Program
(UNEP) established a scientific Intergovernmental Panel on Climate Change (IPCC) in order to evaluate the
available scientific information on climate variations, examine the social and economical influence on
climate change and formulate suitable strategies for the prevention and the control of climate change.

The first [PCC report in 1990, although considering the high uncertainties in the evaluation of climate
change, emphasised the risk of a global warming due to an unbalance in the climate system originated by the
increase of anthropogenic emissions of greenhouse gases (GHGs) caused by industrial development and use
of fossil fuels. More recently, the scientific knowledge on climate change has firmed up considerably by the
IPCC Fourth Assessment Report on global warming which states that “Warming of the climate system is
unequivocal (...). There is new and stronger evidence that most of the warming observed over the last 50
years is attributable to human activities (...). Most of the observed increase in globally averaged
temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic
greenhouse gas concentrations”. Hence the need of reducing those emissions, particularly for the most
industrialised countries.

The first initiative was taken by the European Union (EU) at the end of 1990, when the EU adopted the goal
of a stabilisation of carbon dioxide emissions by the year 2000 at the level of 1990 and requested Member
States to plan and implement initiatives for environmental protection and energy efficiency. The contents of
EU statement were the base for the negotiation of the United Nations Framework Convention on Climate
Change (UNFCC) which was approved in New York on 9" May 1992 and signed during the summit of the
Earth in Rio the Janeiro in June 1992. Parties to the Convention are committed to develop, publish and
regularly update national emission inventories of greenhouse gases (GHGs) as well as formulate and
implement programmes addressing anthropogenic GHG emissions. Specifically, Italy ratified the convention
through law n0.65 of 15/1/1994.

On 11/12/1997, Parties to the Convention adopted the Kyoto Protocol, which establishes emission reduction
objectives for Annex B Parties (i.e. industrialised countries and countries with economy in transition) in the
period 2008-2012. In particular, the European Union as a whole was committed to an 8% reduction within
the period 2008-2012, in comparison with base year levels. For Italy, the EU burden sharing agreement, set
out in Annex II to Decision 2002/358/EC and in accordance with Article 4 of the Kyoto Protocol, established
a reduction objective of 6.5% in the commitment period, in comparison with the base 1990 levels.

Italy ratified the Kyoto Protocol on 1% June 2002 through law no.120 of 01/06/2002. The ratification law
prescribes also the preparation of a National Action Plan to reduce greenhouse gas emission, which was
adopted by the Interministerial Committee for Economic Planning (CIPE) on 19" December 2002
(deliberation n. 123 of 19/12/2002). The Kyoto Protocol finally entered into force on 16" February 2005.

The first commitment period ended in 2012, with an extension, for fulfilling commitments, to 18" November
2015, the so called true-up period. The evaluation of the Kyoto Protocol, together with the commitments
fulfilled by each Party, is under finalization by the UNFCCC Secretariat.

A new global agreement was reached in Paris in December last year, for the period after 2020. The
agreement aims to strengthen the global response to the treat of climate change by holding the increase in the
global temperature to well below 2°C above pre-industrial levels and to pursue efforts to limit the
temperature increase to 1.5 °C above pre-industrial levels, recognizing that this would significantly reduce
the risks and impact of climate change. In order to achieve this long-term temperature goal, Parties aim to
reach global peaking of GHG emissions as soon as possible and undertake rapid reductions so as to achieve a
balance between antropogenic emissions by sources and removals by sinks in the second half of this century.
Each Party shall prepare, communicate and mantain successive nationally determined contributions that it
intends to achieve. The agreement will be open for signature from April 2016, and will enter into force on the
thirtieth day after the date on which at least 55 Parties to the Convention accounting in total for at least an
estimated 55 percent of the total global greenhouse gas emissions have deposited their instruments of
ratification, acceptance, approval or accession, where “total global greenhouse gas emissions” means the
most up-to-date amount communicated on or before the date of adoption of theAgreement.
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To fulfil the gap 2013-2020, the ‘Doha Amendment to the Kyoto Protocol’ was adopted on 8 December
2012. The amendment includes:

e New commitments for Annex I Parties to the Kyoto Protocol who agreed to take on commitments
in a second commitment period from 1 January 2013 to 31 December 2020;

e A revised list of greenhouse gases (GHG) to be reported on by Parties in the second commitment
period; and

e Amendments to several articles of the Kyoto Protocol which specifically referenced issues
pertaining to the first commitment period and which needed to be updated for the second
commitment period.

During the second commitment period, Parties committed to reduce GHG emissions by at least 18 percent
below 1990 levels in the eight-year period from 2013 to 2020; however, the composition of Parties in the
second commitment period is different from the first.

The EU and its Member States have committed to this second phase of the Kyoto Protocol and established to
reduce their collective emissions to 20% below their levels in 1990 or other chosen base years; this is also
reflected in the Doha Amendment. The target will be fulfilled jointly with Iceland.
In line with the Council’s conclusions of 9 March 2012 and the offer of the Union and its Member States to
take on an 80% target under the second commitment period, the emission levels of the Member States are
equal to the sum of the annual emission allocations for the period 2013 - 2020 determined pursuant to
Decision No 406/2009/EC of the European Parliament and of the Council. That amount, based on global
warming potential values from the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change, was determined under Annex II to Commission Decision 2013/162/EU and adjusted by
Commission Implementing Decision 2013/634/EU. The emission level for Iceland was determined in the
Agreement with Iceland.
The European Council adopted on 13 July 2015 the legislation necessary for the European Union to formally
ratify the second commitment period of the Kyoto Protocol.
The Council adopted two decisions:

e Council Decision on the ratification of the Doha amendment to the Kyoto Protocol establishing the

second commitment period, and
e Council Decision on the agreement between the EU, its Member States and Iceland, necessary for
the joint fulfilment of the second commitment period of the Kyoto Protocol.

In parallel with the ratification by the EU, the Member States and Iceland will be finalising their national
ratification processes. The EU, its Member States and Iceland are expected to simultaneously deposit their
respective instruments of acceptance with the UN in the coming months.

As a Party to the Convention and the Kyoto Protocol, Italy is committed to develop, publish and regularly
update national emission inventories as well as formulate and implement programmes to reduce these
emissions. In order to establish compliance with national and international commitments, air emission
inventories are compiled and communicated annually to the competent institutions.

Specifically, the national GHG emission inventory is communicated through compilation of the Common
Reporting Format (CRF), according to the guidelines provided by the United Nations Framework
Convention on Climate Change and the European Union’s Greenhouse Gas Monitoring Mechanism (IPCC,
1997; IPCC, 2000; IPCC, 2003; IPCC, 2006; IPCC, 2014; EMEP/CORINAIR, 2007; EMEP/EEA, 2009;
EMEP/EEA, 2013).

The inventory is updated annually in order to reflect revisions and improvements in methodology and
availability of new information. Recalculations are applied retrospectively to earlier years, which account for
any difference in previously published data.

The submission also provides for detailed information on emission figures and estimation methodologies in
the annual National Inventory Report.

As follows, this report is compiled according to the guidelines on reporting as specified in the document
FCCC/CP/2013/10/Add.3, Decision 24/CP.19. An analysis of the 2014 Italian GHG emission inventory, and
a revision of the entire time series 1990-2013, communicated in the framework of the annual submission
under the Climate Change Convention and the Kyoto Protocol, is provided in the document. It is also the
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annual submission to the European Commission in the framework of the Greenhouse Gas Monitoring
Mechanism.

Concerning the reporting and accounting requirements, under the KP CP2 each Party is required to submit a
report, the initial report, to facilitate the calculation of its assigned amount and to demonstrate its capacity to
account for its emissions and assigned amount (UNFCC Decision 2/CMP.8). The ratification decision allows
a joint initial report of the EU, its Member States and Iceland, to be prepared by the European Commission,
and individual initial reports of each Member States and Iceland.

In its Initial Report, Italy specifies its national assigned amount as well as the commitment period reserve.
The election of cropland and grazing land management activities under Article 3, paragraph 4, of the Kyoto
Protocol for the commitment period 2013-2020 is indicated in the same document.

Emission estimates comprise the six direct greenhouse gases under the Kyoto Protocol (carbon dioxide,
methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride) plus nitrogen trifluoride
(NF3) which contribute directly to climate change owing to their positive radiative forcing effect and four
indirect greenhouse gases (nitrogen oxides, carbon monoxide, non-methane volatile organic compounds,
sulphur dioxide).

The CREF files, the national inventory reports and other related documents are available at the address
http://www.sinanet.isprambiente.it/it/sia-ispra/serie-storiche-emissioni.

Information on accounts, legal entities, Art.6 projects, holdings and transactions is publicly available at:
http://www.info-ets.isprambiente.it.

The internet address of the Italian registry is:
https://ets-registry.webgate.ec.europa.eu/euregistry/IT/index.xhtml.

The official inventory submissions can also be found at the UNFCCC website:

http://unfccc.int/national _reports/annex_i_ghg_inventories/national_inventories_submissions/items/4303.ph

p.

The present document is the official submission, for the year 2016, under the UNFCCC and the Kyoto
Protocol.

Nevertheless, it has to be noted that CRF reporter version 5.12.5 still contains issues in the reporting format
tables and XML format in relation to Kyoto Protocol requirements, and it is therefore not yet properly
functioning to allow an accurate reporting of all information under Kyoto Protocol. Minor inconsistencies
may also be present in the reporting tables under the UNFCCC due to software functionality .

1.2 Description of the institutional arrangement for inventory preparation

1.2.1 National Inventory System

The Legislative Decree 51 of March 7™ 2008 instituted the National System for the Italian Greenhouse Gas
Inventory.

Article 5.1 of the Kyoto Protocol established that Annex I Parties should have in place a National System
since the end of 2006 for estimating anthropogenic greenhouse gas emissions by sources and removals by
sinks and for reporting and archiving inventory information according to the guidelines specified in the
UNFCCC Decision 20/COP.7. This decision is updated by Decision 24/CP19, which calling the system
national inventory arrangements does not change the basic requests of functionality and operability.

In addition, the Decision of the European Parliament and of the Council concerning a mechanism for
monitoring Community greenhouse gas emissions (EC, 2004) required that Member States established a
national greenhouse gas inventory system since the end of 2005 at the latest and that the Commission adopts
the EC’s inventory system since 30 June 2006.

The ‘National Registry for Carbon sinks’, instituted by a Ministerial Decree on 1* April 2008, is part of the
Italian National System and includes information on units of lands subject of activities under Article 3.3 and
activities elected under Article 3.4 and related carbon stock changes. In agreement with the Ministerial
decree art.4, the Ministry for the Environment, Land and Sea is responsible for the management of the
National Registry for Carbon sinks. The Decree also provides that ISPRA and the State Forestry Service are
involved by the Ministry as technical scientific support for specific activities as defined in the relevant
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protocol. ISPRA is responsible for the preparation of emission and removals estimates for the LULUCF
sector and for KP LULUCF supplementary information under art.7.1 of the Kyoto Protocol.

The National Registry for Carbon sinks is the instrument to estimate, following the COP/MOP decisions and
in accordance with the IPCC guidelines, greenhouse gases emissions by sources and removals by sinks in the
land subject to art. 3.3 and art. 3.4 activities and to account for the net removals in order to allow the Italian
Registry to issue the relevant amount of RMUs. Following the Ministerial Decree of 22.01.2013 by the
Ministry of Environment, Land and Sea (MATTM), in agreement with the Ministry of Agriculture, Food and
Forest Policies, the Institute for Services on Agricultural and Agro-food Market (ISMEA') has been
designated for the technical coordination of the section related to cropland and grazing land management of
the National Registry of Carbon Sinks.

Detailed information on the Registry is included in Annex 10, whereas additional information on activities
under Article 3.3 and Article 3.4 is reported in paragraph 1.2.2.

The Italian National System, currently in place, is fully described in the document ‘National Greenhouse Gas
Inventory System in Italy’ (ISPRA, 2016 [a]). No changes with respect to the last year submission occurred
in the National System.

A summary picture is reported herebelow.

As indicated by art. 14 bis of the Legislative Decree, the Institute for Environmental Protection and Research
(ISPRA), former Agency for Environmental Protection and Technical Services (APAT), is the single entity
in charge of the preparation and compilation of the national greenhouse gas emission inventory. The
Ministry for the Environment, Land and Sea is responsible for the endorsement of the inventory and for the
communication to the Secretariat of the Framework Convention on Climate Change and the Kyoto Protocol.
The inventory is also submitted to the European Commission in the framework of the Greenhouse Gas
Monitoring Mechanism.

The Institute prepares annually a document which describes the national system including all updated
information on institutional, legal and procedural arrangements for estimating emissions and removals of
greenhouse gases and for reporting and archiving inventory information. The reports are publicly available at
http://www.sinanet.isprambiente.it/it/sia-ispra/serie-storiche-emissioni.

A specific unit of the Institute is responsible for the compilation of the Italian Atmospheric Emission
Inventory and the Italian Greenhouse Gas Inventory in the framework of the Convention on Climate Change
and the Convention on Long Range Transboundary Air Pollution. The whole inventory is compiled by the
Institute; scientific and technical institutions and consultants may help in improving information both on
activity data and emission factors of some specific activities.

ISPRA is responsible for the general administration of the inventory and all aspects related to its preparation
preparation, reporting and quality management. Activities include the collection and processing of data from
different data sources, the selection of appropriate emissions factors and estimation methods consistent with
the IPCC Guidelines, the compilation of the inventory following the QA/QC procedures, the assessment of
uncertainty, the preparation of the National Inventory Report and the reporting through the Common
Reporting Format, the response to the review process, the updating and data storage.

Different institutions are responsible for statistical basic information and data publication, primary to ISPRA
for carrying out estimates. These institutions are part of the National Statistical System (Sistan), which
periodically provides official statistics at national level; moreover, the National Statistical System ensures
the homogeneity of the methods used for official statistics through a coordination plan, involving the entire
public administration at central, regional and local levels.

The National Statistical System is coordinated by the Italian National Institute of Statistics (ISTAT); other
bodies, joining the National Statistical System, are the statistical offices of ministries, national agencies,
regions and autonomous provinces, provinces, municipalities, research institutes, chambers of commerce,
local governmental offices, some private agencies and private subjects who have specific characteristics
determined by law.

The Italian statistical system was instituted on 6" September 1989 by the Legislative Decree n. 322/89,
establishing principles and criteria for reforming public statistics. This decree addresses to all public
statistical bodies and agencies which provide official statistics both at local, national and international level

"ISMEA is a public body, providing support to public and private sector. According to DPR 31 March 2001, n. 200, ISMEA is part
of the National Statistical System — SISTAN and of the National Agricultural Information System — SIAN.
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in order to assure homogeneity of the methods and comparability of the results. To this end, a national
statistical plan which defines surveys, data elaborations and project studies for a three-year period was
established to be drawn up and updated annually. The procedures to be followed with relation to the annual
fulfilment as well as the forms to be filled in for census, data elaborations and projects, and how to deal with
sensitive information were also defined.

The plan is deliberated by the Committee for addressing and coordinating statistical information (Comstat)
and forwarded to the Commission for the assurance of statistical information; the Commission adopts the
plan after endorsement of the Guarantor of the privacy of personal data.

Finally, the plan is approved by a Prime Ministerial Decree after consideration of the Interministerial
Committee for economic planning (Cipe). The latest Prime Ministerial Decree, which approved the three-
year plan for 2014-2016, updated for 2015 and 2016, was signed by the President of the Republic and
published in November 2015 (GU Serie Generale n.258, 5/11/2015). The new statistical plan for the years
2017-2019 is under finalization. Statistical information and results deriving from the completion of the plan
are of public domain and the system is responsible for wide circulation.

Ministries, public agencies and other bodies are obliged to provide the data and information specified in the
annual statistical plan; the same obligations regard the private entities. All the data are protected by the
principles of statistical disclosure control and can be distributed and communicated only at aggregate level
even though microdata can circulate among the subjects of the Statistical System.

Sistan activity is supervised by the Commission for Guaranteeing Statistical Information (CGIS) which is an
external and independent body. In particular, the Commission supervises: the impartiality and completeness
of statistical information, the quality of methodologies, the compliance of surveys with EU and international
directives. The Commission, established within the Presidency of the Council of Ministers, is composed of
high-profile university professors, directors of statistical or research institutes and managers of public
administrations and bodies, which do not participate at Sistan.

The main Sistan products, which are primarily necessary for the inventory compilation, are:
e National Statistical Yearbooks, Monthly Statistical Bulletins, by ISTAT (National Institute of
Statistics);
e Annual Report on the Energy and Environment, by ENEA (Agency for New Technologies, Energy
and the Environment);
e National Energy Balance (annual), Petrochemical Bulletin (quarterly publication), by MSE (Ministry
of Economic Development);
Transport Statistics Yearbooks, by MIT (Ministry of Transportation);
Annual Statistics on Electrical Energy in Italy, by TERNA (National Independent System Operator);
Annual Report on Waste, by ISPRA;
e National Forestry Inventory, by MIPAAF (Ministry of Agriculture, Food and Forest Policies).
The national emission inventory is also a Sistan product.

Other information and data sources are used to carry out emission estimates, which are generally referred to
in Table 1.1 of the following section 1.4

1.2.2 Institutional arrangement for reporting under Article 3, paragraphs 3 and 4 of Kyoto
Protocol

The ‘National Registry for Carbon sinks’ was instituted by a Ministerial Decree on 1* April 2008 and is part
of the National Greenhouse Gas Inventory System in Italy (ISPRA, 2016 [a]). In 2009, a technical group,
formed by experts from different institutions (ISPRA, Ministry of the Environment, Land and Sea, Ministry
of Agriculture, Food and Forest Policies and University of Tuscia), set up the methodological plan of the
activities necessary to implement the registry and defined the relative funding. Several activities have been
implemented and carried out; in particular IUTI (inventory of land use, see Annex 10) has been completed,
resulting in land use classification, for all national territory, for the years 1990, 2000 and 2008. For 2012,
land use and land use changes data were assessed through the survey on a IUTI's subgrid. Verification and
validation activities have been undertaken and the resulting time series have been discussed with the
institutions involved in the data providing; details are provided in paragraph 6.1.
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Italy has elected cropland management (CM) and grazing land management (GM) as additional activities
under Article 3.4. Following Decision 2/CMP.7, the forest management (FM) has to be compulsorily
accounted for as an activity under Article 3.4.

The description of the main elements of the institutional arrangement under Article 3.3 and activities elected
under Article 3.4 is detailed in Annex 10.
Italy has decided to account for Article 3.3 and 3.4 elected activities at the end of the commitment period.

1.2.3 National Registry System

Between March 2006 and June 2012 Italy has been operating a national registry under Article 19 of Directive
2003/87/CE establishing the European Emission Trading Scheme (EU ETS) and according to Regulation No.
2216/2004 of the European Commission. Italy has had such registry system tested successfully with the EU
Commission on February the 6™ 2006; the connection between the registry’s production environment and the
Community Independent Transaction Log (CITL) has been established on March the 13™ 2006 and the
Registry went live on 28 March 2006.

This registry was conceived for the administration of emissions allowances allocated to operators
participating to the EU ETS and it was developed according to the UN Data Exchange Standards document.
As a consequence, the registry established under Directive 2003/87/CE could also be used as a registry for
the administration of Kyoto Protocol units.

Consequently, the Italian registry for the EU ETS could go through an initialization process and a go-live
phase with the UNFCCC in order to become part of the Kyoto system of registries. In particular, Italy
successfully performed and passed the SSL connectivity testing (Oct. 26" 2007), the VPN connectivity
testing (Oct. 15™ 2007), the Interoperability test according to Annex H of the UN DES (Nov. the 9" 2007),
and submitted all required information through a complete Readiness Questionnaire.

Following this process, the Italian registry fulfilled all of its obligations regarding conformity with the UN
Data Exchange Standards and has been deemed fully compliant with the registry requirements defined in
decisions 13/CMP.1 and 5/CMP.1.

After successful completion of the go-live process on 16™ October 2008, the Italian registry commenced live
operations with the International Transaction Log (ITL) and it’s been operational ever since, ensuring the
precise tracking of holdings, issuances, transfers, cancellations and retirements of allowances and Kyoto
units.

Directive 2009/29/EC adopted in 2009, provided for the centralization of the EU ETS operations into a
single European Union registry operated by the European Commission as well as for the inclusion of the
aviation sector. At the same time, and with a view to increasing efficiency in the operations of their
respective national registries, the EU Member States who are also Parties to the Kyoto Protocol (25) plus
Iceland, Liechtenstein and Norway decided to operate their registries in a consolidated manner in accordance
with all relevant decisions applicable to the establishment of Party registries - in particular Decision
13/CMP.1 and decision 24/CP.8.
With a view to complying with the new requirements of Commission Regulation 920/2010 and Commission
Regulation 1193/2011, in addition to implementing the platform shared by the consolidating Parties, the
registry of EU has undergone a major re-development. The consolidated platform which implements the
national registries in a consolidated manner (including the registry of EU) is called Consolidated System of
EU registries (CSEUR) and was developed together with the new EU registry on the basis the following
modalities:
1. Each Party retains its organization designated as its registry administrator to maintain the national
registry of that Party and remains responsible for all the obligations of Parties that are to be fulfilled
through registries;

2. Each Kyoto unit issued by the Parties in such a consolidated system is issued by one of the
constituent Parties and continues to carry the Party of origin identifier in its unique serial number;
3. Each Party retains its own set of national accounts as required by paragraph 21 of the Annex to

Decision 15/CMP.1. Each account within a national registry keeps a unique account number
comprising the identifier of the Party and a unique number within the Party where the account is
maintained;
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4, Kyoto transactions continue to be forwarded to and checked by the UNFCCC Independent
Transaction Log (ITL), which remains responsible for verifying the accuracy and validity of those

transactions;

5. The transaction log and registries continue to reconcile their data with each other in order to ensure
data consistency and facilitate the automated checks of the ITL;

6. The requirements of paragraphs 44 to 48 of the Annex to Decision 13/CMP.1 concerning making
non-confidential information accessible to the public would be fulfilled by each Party individually;

7. All registries reside on a consolidated IT platform sharing the same infrastructure technologies. The

chosen architecture implements modalities to ensure that the consolidated national registries are
uniquely identifiable, protected and distinguishable from each other, notably:

a) With regards to the data exchange, each national registry connects to the ITL directly and
establishes a distinct and secure communication link through a consolidated communication
channel (VPN tunnel);

b) The ITL remains responsible for authenticating the national registries and takes the full and final
record of all transactions involving Kyoto units and other administrative processes such that those
actions cannot be disputed or repudiated;

¢) With regards to the data storage, the consolidated platform continues to guarantee that data is kept
confidential and protected against unauthorized manipulation;

d) The data storage architecture also ensures that the data pertaining to a national registry are
distinguishable and uniquely identifiable from the data pertaining to other consolidated national
registries;

e) In addition, each consolidated national registry keeps a distinct user access entry point (URL) and a
distinct set of authorisation and configuration rules.

Following the successful implementation of the CSEUR platform, the 28 national registries concerned were
re-certified in June 2012 and switched over to their new national registry on 20 June 2012. During the go-
live process, all relevant transaction and holdings data were migrated to the CSEUR platform and the
individual connections to and from the ITL were re-established for each Party.

With regards to the administration of the Registry, the Italian Government adopted Legislative Decree N. 30
of 13 March 2013 (eventually modified by Legislative Decree N. 111 of 12 July 2015) which enforces
European Directive 2009/29/EC amending Directive 2003/87/EC. According to this Decree ISPRA is
responsible for the administration of the national section of the Union Registry and the Kyoto National
Registry; the Institute performs this task under the supervision of the national Competent Authority.

The Decree 30/2013 also establishes that the economic resources for the technical and administrative support
of the Registry will be supplied to ISPRA by account holders paying a fee. The amount of such a fee still has
to be regulated by a future Decree.

ISPRA set up an operational unit (“Settore del Registro nazionale dei crediti di emissione”) for the
administration of the National Registry. In the reporting period, six persons have been working for this unit
in order to maintain the Registry:
o the Registry Administrator (chief of the unit)
e 3 Registry Managers in charge of Registry functions and operations, resolution of problems,
manual intervention, implementation in the Registry of deliberations of Competent Authority,
helpdesk

e 2 persons dedicated to documentation archiving and some administrative tasks.

A description of the Italian registry system is presented in Annex 11.

Information on accounting of Kyoto Protocol units, including a summary of information reported in the
standard electronic format (SEF) tables is provided in Chapter 10, while information on changes in the
National Registry is reported in Chapter 12.

SEF tables including all data referring to units holdings and transactions during the year 2015 can be found
in Annex 8.
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1.3 Brief description of the process of inventory preparation

ISPRA has established fruitful cooperation with a number of governmental and research institutions as well
as industrial associations, which helps improving some leading categories of the inventory. Specifically,
these activities aim at the improvement of provision and collection of basic data and emission factors,
through plant-specific data, and exchange of information on scientific studies and new sources. Moreover,
when in depth investigation is needed and a high uncertainty in the estimates is present, specific sector
analyses are committed to ad hoc research teams or consultants.

ISPRA also coordinates with different national and regional authorities and private institutions for the cross-
checking of parameters and estimates as well as with ad hoc expert panels in order to improve the
completeness and transparency of the inventory.

The main basic data needed for the preparation of the GHG inventory are energy statistics published by the
Ministry of Economic Development Activities (MSE) in the National Energy Balance (BEN), statistics on
industrial and agricultural production published by the National Institute of Statistics (ISTAT), statistics on
transportation provided by the Ministry of Transportation (MIT), and data supplied directly by the relevant
professional associations.

Emission factors and methodologies used in the estimation process are consistent with the IPCC Guidelines
and supported by national experiences and circumstances.

In addition to a new year, the entire time series from 1990 onwards is checked and revised during the annual
compilation of the inventory in order to meet the requirements of transparency, consistency, comparability,
completeness and accuracy of the inventory. Measures to guarantee and improve these qualifications are
undertaken and recalculations should be considered as a contribution to the overall improvement of the
inventory.

In particular, recalculations are elaborated on account of changes in the methodologies used to carry out
emission estimates, changes due to different allocation of emissions as compared to previous submissions
and changes due to error corrections. The inventory may also be expanded by including categories not
previously estimated if sufficient information on activity data and suitable emission factors have been
identified and collected.

Information on the major recalculations is provided every year in the sectoral and general chapters of the
national inventory reports.

In Figure 1.1 the most important steps to guarantee the continous improvement of the national GHG
emission inventory are outlined.
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(UE - UNFCCC)

- Assessment of key categories

= Archiving inventory material

v - Reporting

Figure 1.1 National Greenhouse Gas Inventory: annual inventory process

All the reference material, estimates and calculation sheets, as well as the documentation on scientific papers
and the basic data needed for the inventory compilation, are stored and archived at the Institute. After each
reporting cycle, all database files, spreadsheets and electronic documents are archived as ‘read-only-files’ so
that the documentation and estimates could be traced back during the review process or the new inventory
compilation year.

Technical reports and emission figures are publicly available on website at the address
http://www.sinanet.isprambiente.it/it/sia-ispra/serie-storiche-emissioni.

1.4  Brief general description of methodologies and data sources used

A detailed description of methodologies and data sources used in the preparation of the emission inventory
for each sector is outlined in the relevant chapters. In Table 1.1 a summary of the activity data and sources
used in the inventory compilation is reported.

Methodologies are consistent with the IPCC Guidelines and EMEP/EEA Guidebooks (IPCC, 1997; IPCC,
2006; IPCC, 2000; IPCC, 2003; EMEP/CORINAIR, 2007; EMEP/EEA, 2009; EMEP/EEA, 2013); national
emission factors are used as well as default emission factors from international guidebooks, when national
data are not available. The development of national methodologies is supported by background documents.

In Table 1.2 a summary of the methods and emission factors used in the compilation of the Italian inventory

is reported. A more detailed table, describing methods and emission factors for the key categories of the
national inventory for 2014, is included in Annex 9.
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Table 1.1 Main activity data and sources for the Italian Emission Inventory

SECTOR ACTIVITY DATA SOURCE

1 Energy

1A1 Energy Industries Fuel use Energy Balance - Ministry of Economic Development
Major national electricity producers
European Emissions Trading Scheme

1A2 Manufacturing Industries Fuel use Energy Balance - Ministry of Economic Development

and Construction Major National Industry Corporation

European Emissions Trading Scheme

1A3 Transport Fuel use Energy Balance - Ministry of Economic Development

Number of vehicles Statistical Yearbooks - National Statistical System

Aircraft landing and take-off
cycles and maritime activities

Statistical Yearbooks - Ministry of Transportation
Statistical Yearbooks - Italian Civil Aviation Authority (ENAC)
Maritime and Airport local authorities

1A4 Residential-public-commercial sector

Fuel use

Energy Balance - Ministry of Economic Development

1B Fugitive Emissions from Fuel

Amount of fuel treated,
stored, distributed

Energy Balance - Ministry of Economic Development
Statistical Yearbooks - Ministry of Transportation
Major National Industry Corporation

2 Industrial Processes

Production data

National Statistical Yearbooks- National Institute of Statistics
International Statistical Yearbooks-UN

European Emissions Trading Scheme

European Pollutant Release and Transfer Register

Sectoral Industrial Associations

3 Solvent and Other Product Use

Amount of solvent use

National Environmental Publications - Sectoral Industrial Associations
International Statistical Yearbooks - UN

4 Agriculture

Agricultural surfaces
Production data
Number of animals
Fertiliser consumption

Agriculture Statistical Yearbooks - National Institute of Statistics
Sectoral Agriculture Associations

5 Land Use, Land Use Change
and Forestry

Forest area, biomass
increment and stock
Biomass burnt

National Forestry Service (CFS) - National and Regional Forestry Inventory

Statistical Yearbooks - National Institute of Statistics
Universities and Research Institutes

6 Waste

Amount of waste

National Waste Cadastre - Institute for Environmental Protection and
Research , National Waste Observatory
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Table 1.2 Methods and emission factors used in the inventory preparation

SUMMARY 3 SUMMARY REPORT FOR METHODS AND EMISSION FACTORS USED
GREENHOUSE GAS SOURCE AND CO, CH, N,O HFCs PFCs SFy Unspecified mix of NF3
CATEGORIES Method applied | Emission fictor Method | ion factor|  Method Emission Method Emission Method Emission Method Emission Method Emission Method Emission
applied applied factor applied factor applied factor applied factor applied factor applied factor
1. Energy NATI.T2T3| CSDNAOTH[ NATLT2T3| CRCSDMNA| NATIT2T3| CRDMNA|
A. Fuel combustion NATIT2T3 CSNA| NATIT2T3)  CRDMNA| NATIT2T3| CRDMNA
1. Energy industries T3 CS| T3] CRD| T3| CRD|
:n :fz::f;:‘:g s NAT2 CSNA NAT2 CRDNA NAT2|  CRDNA|
3. Transport NATIT2T3 CSNA| NATLT2TS CRMNA| NATIT2T3|  CRMNA]
4. Other sectors. T2| CS| T2 CR| T2] CR|
5. Other T2| Cs] T2| CR| T2 CR]
B. Fugitive emissions from fuels NATLT2| CSDNAOTH NATIT2| CRCSDNA Tl D
1. Solid fuels NATL NAOTH| NATI] CRDNA NA NA
2. Oil and natural gas TI,T2| CSD| T1,12] CRCSD Tl
C. CO» transport and storage NA
2. Industrial processes CR.CSD.TI,T2 CSD,NAPS| CSNAT2[ CSNAPS| CSNAT2[ CSNAPS| NA] NA| NA.T2] CS)NA|
A. Mineral industry |
B. Chemical industry D.T2] CR.PS] D.T2f CRCSPS| T2 D.PS| CS] PS| CS| PS| NA| NA NA| NA] NA] NA
C. Metal industry T1,T2| CR,CSD.PS| D| CSD NA] NA] NA.T2] NAPS] NA| NA] NA] NA| NA] NA] NA] NA|
D. Non-energy products from fuels | ¢ o1y 1a) - cRCSDMPS| NA| NA NA| NA|
and solvent use
E. Electronic industry T2 CS| T2| CS| T2 CS| T2 CS
F. Product uses as ODS substiutcs kv csp
ie Other product manufacture and - - —_
H. Other NA| NA] NA] NA| NA] NA]
3. Agriculture T1.T2| CSD| CS,T1,T2] CSD|
A. Enteric fermentation TILT2 cs.D|
B. Manure management TIT2 cs.D| ™ csD|
C. Rice cultivation T2 CS|
D. Agricultural soils” CS;TI csp|
E. Prescribed burning of savannas
F. Field burning of agricultural residues Tl CS.D| T CSD|
G. Liming Tl D|
H. Urea application TI D|
1. Other carbon-containing fertilizers NA| NA|
J. Other
z;r:s‘:"‘; use, land-use change and NATLT2T3| CSDNAOTH|  NATLT CSDNA|  NATLTZ|  CSDNA
A. Forest land NAT1T2,T3 CSDNA| NAT2] CS,D)NA| NAT2| CS,D,NA|
B. Cropland NATL CSDNA NA NA NATI] DNA
C. Grassland NATI CSDNA| NA] NA| NA] NA]
D. Wetlands NA| NA] NA] NA] NA] NA]
E. Settlements NATI DNA] Tl D|
F. Other land NA| NA]
G. Harvested wood products NAT2 CSNA
H. Other NA NA] NA] NA| NA] NA]
5. Waste DNA CSNA|CSDNATIT2|  CRCSDNA| DNATI| CRCSDNA|
A. Solid waste disposal NA| NA] T2 CS]
B. Biological treatment of solid waste CSDNA CSDNA DNA DNA
C. Incineration and open burning of waste DNA CSNA] DNATI| CRCSDNA DNATI CSDNA
D. Waste water treatment and discharge NATI DNA| NATI|  CRDNA]
E. Other NA| NA] NA] NA] NA] NA]
6. Other (as specified in summary 1.A)
Use the following notation keys to specify the method applied:
D (IPCC default) Tla, T1b, T1e (IPCC Tier la, Tier 1b and Tier Ic, respectively) CR (CORINAIR) M (model)
RA (Reference Approach) T2 (IPCC Tier 2) CS (Country Specific)
T1 (IPCC Tier 1) T3 (IPCC Tier 3) OTH (Other)
If using more than one method within one source category, list all the relevant methods. Explanations regarding country-specific methods, other methods or any modifications to the default IPCC methods, as well as information
Use the following notation keys to specify the emission factor used:
D (IPCC default) CS (Country Specific) OTH (Other)
CR (CORINAIR) PS (Plant Specific) M (model)

Activity data used in emission calculations and their sources are briefly described here below.

In general, for the energy sector, basic statistics for estimating emissions are fuel consumptions provided in
the Energy Balance by the Ministry of Economic Development. Additional information for electricity
production is supplied by the major national electricity producers and by the major national industry
corporation. On the other hand, basic information for road transport, maritime and aviation, such as the
number of vehicles, harbour statistics and aircraft landing and take-off cycles are published by the National
Institute of Statistics and the Ministry of Transportation in the relevant statistical yearbooks. Other data are
communicated by different category associations.
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In the last years, a lot of information on productions, fuel consumptions, emission factors and emissions in
specific energy and industrial sub sectors is obtained from data collected by operators under the European
Emissions Trading Scheme (ETS).

To implement the European Directive 2003/87 (EU, 2003), amended by Directive 2009/29/EC (EU, 2009)
establishing the EU ETS, Italy, according to Legislative Decree n. 216/2006 (Legislative Decree, 2006) and
Legislative Decree n. 51/2008 (MATTM, 2008), established the national registry and the national ETS
commitee. The criteria of data reporting are defined by Decision 2007/589/EC (EC, 2007), Monitoring and
Reporting Guidelines for GHG emissions under ETS, and adopted at national level by Deliberation of the
national ETS Committee n. 14/2010 (MATTM, 2009).

In compliance with the above mentioned legislations, independent certifications and verifications of activity
data, emission data and emission factors are required. At national level, data verification has to be carried out
by wverifiers accredited by the national ETS Committee according to the ministerial decree
DEC/RAS/115/2006. The verification of data submissions ensures reliability, credibility, and
precision/accuracy of monitoring systems for data and any information relating emissions by plant.

Data from the Italian Emissions Trading Scheme database are incorporated into the national inventory
whenever the sectoral coverage is complete; in fact, ETS data not always entirely cover energy categories
whereas national statistics, such as the national energy balance and the energy production and consumption
statistics, provide the complete basic data needed for the Italian emission inventory. Nevertheless, ETS data
are entirely used to develop country-specific emission factors and check activity data levels.

For the industrial sector, the annual production data are provided by national and international statistical
yearbooks. Emission data collected through the National Pollutant Release and Transfer Register are also
used in the development of emission estimates or taken into account as a verification of emission estimates
for some specific categories. According to the Italian Decree of 23 November 2001, data (reporting period
2002-2006) included in the Italian pollutant emissions register were validated by competent authorities
within 30 June each year and communicated by ISPRA to the Ministry for the Environment, Land and Sea
every year and to the European Commission every three years according to EC Decision 2000/479 (two
reporting cycles: data related to 2002 and 2004 were reported respectively in 2003 and in 2006). Since 2008
the national pollutant emissions register has been replaced by the national pollutant release and transfer
register (the Italian PRTR) to comply with Regulation EC n.166/2006; data are collected annually at facility
level and sent, after validation, by competent authorities to European Commission within 31 March every
year for data referring to the previous year. These data are used for the compilation of the inventory
whenever they are complete in terms of sectoral information; in fact, industries communicate figures only if
they exceed specific thresholds; furthermore, basic data such as fuel consumption are not supplied and
production data are not always split by product but reported as an overall figure. Anyway, the Italian PRTR
is a good basis for data checks and a way to facilitate contacts with industries which, in many cases, supply,
under request, additional information as necessary for carrying out sectoral emission estimates.

In addition, final emissions are checked and verified also taking into account figures reported by industries in
their annual environmental reports.

Both for energy and industrial processes, emissions of large industrial point sources are registered
individually; communication also takes place in the framework of the European Directive on Large
Combustion Plants, based upon detailed information such as fuel consumption. Other small plants
voluntarily communicate their emissions which are also considered individually. For solvents, the amount of
solvent use is provided by environmental publications of sectoral industries and specific associations as well
as international statistics.

ISPRA directly collects data from the industrial associations under the ETS and other European directives,
Large Combustion Plant and PRTR, and makes use of these data in the preparation of the national inventory
ensuring the consistency of time series.

For the other sectors, i.e. for agriculture, annual production data and number of animals are provided by the
National Institute of Statistics and other sectoral associations.

For land use, land use change and forestry, forest areas are derived from national forest inventories provided
by the Ministry of Agriculture, Food and Forest Policies (National Forest Service); the National Forest
Service is also the provider of official statistics related to the areas subject to fires.

For waste, the main activity data are provided by the Institute for Environmental Protection and Research
and the Waste Observatory.
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In case basic data are not available, proxy variables are considered; unpublished data are used only if
supported by personal communication and confidentiality of data is respected.

As for data disclosure, the inventory team is obliged to ensure confidentiality of sensitive information by
legislation when data are communicated under specific directives or confidentiality is requested by data
providers. In the case of data collection under the ETS, P-RTR, large combustion plants and other directives,
the database of the complete information is available only to a specific group of authorised persons which
has the legal responsibility for the respect of confidentiality issues. In other cases, each expert is responsible
for the data received, and confidentiality. In any case, all data are placed on a password protected access
environment at ISPRA and available only to authorised experts of the inventory team.

All the material and documents used for the inventory estimation process are stored at the Institute for
Environmental Protection and Research. Activity data and emission factors as well as methodologies are
referenced to their data sources. A ‘reference’ database has also been developed and used to increase the
transparency of the inventory.

1.5 Brief description of key categories

A key category analysis of the Italian inventory is carried out according to the Approach 1 and Approach 2
described in the 2006 IPCC Guidelines (IPCC, 2006).

According to the IPCC guidelines, a key category is defined as an emission category that has a significant
influence on a country’s GHG inventory in terms of the absolute level and trend in emissions and removals,
or both. Key categories are those which, when summed together in descending order of magnitude, add up to
over 95% of the total emissions or 90% of total uncertainty.

National emissions have been disaggregated into the categories proposed in the IPCC guidelines; other
categories have been added to reflect specific national circumstances. Both level and trend analysis have
been applied to the last submitted inventory; a key category analysis has also been carried out for the base
year emission levels.

For the base year, 28 sources were individuated implementing Approach 1, whereas 30 sources were carried

out by Approach 2. Including the LULUCEF in the analysis, 34 categories were selected by Approach 1 and
35 by Approach 2. The description of these categories is shown in Table 1.3 and Table1.4.
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Table 1.3 Key categories (excluding LULUCF) by the IPCC Approach 1 and Approach 2. Base year

Key categories (excluding the LULUCEF sector)

Transport - CO, Road transportation L
Energy industries - CO, liquid fuels L
Energy industries - CO, solid fuels L
Other sectors - CO, commercial, residential, agriculture liquid fuels L
Other sectors - CO, commercial, residential, agriculture gaseous fuels L
Manufacturing industries and construction - CO, liquid fuels L
Manufacturing industries and construction - CO, gaseous fuels L
Solid waste disposal - CHy4 L
Manufacturing industries and construction - CO, solid fuels L
Energy industries - CO, gaseous fuels L
Mineral industry- CO, Cement production L
Enteric Fermentation - CH, L
Direct N,O Emissions from Managed soils L
Fugitive - CH,4 Oil and natural gas - Natural gas L1
Transport - CO, Waterborne navigation L1
Chemical industry- N,O Adipic acid production L
Manure Management - CH,4 L
Wastewater treatment and discharge - CHy L
Metal industry - CO, Iron and steel production L1
Indirect N,O Emissions from Managed soils L
Mineral industry - CO, Other processes uses of carbonates L1
Fugitive - CO, Oil and natural gas - Oil L1
Non-Energy products from Fuels and Solvent Use - CO, L
Chemical industry - N,O Nitric acid production L1
Metal industry - PFCs Aluminium production L
Chemical industry - CO, Ammonia production L1
Mineral industry - CO, Lime production L1
Wastewater treatment and discharge - N,O L2
Indirect N,O Emissions from Manure Management L2
Manufacturing industries and construction - N,O liquid fuels L2
Other sectors - N,O commercial, residential, agriculture liquid fuels L2
Fugitive - CO, Oil and natural gas - venting and flaring L2
Chemical industry - PFCs Fluorochemical production L2
Transport - CH4 Road transportation L2
Manure Management - N,O L2
Fugitive - CO, Oil and natural gas - Other - flaring in refineries L2
Other sectors - CH, commercial, residential, agriculture biomass L2

Rice cultivations - CHy L1




Table 1.4 Key categories (including LULUCF) by the IPCC Approach 1 and Approach 2. Base year

Key categories (including the LULUCEF sector)

Transport - CO, Road transportation L
Energy industries - CO, liquid fuels L
Energy industries - CO, solid fuels L
Other sectors - CO, commercial, residential, agriculture liquid fuels L
Other sectors - CO, commercial, residential, agriculture gaseous fuels L
Manufacturing industries and construction - CO, liquid fuels L
Manufacturing industries and construction - CO, gaseous fuels L
Solid waste disposal - CH, L
Manufacturing industries and construction - CO, solid fuels L
Forest Land remaining Forest Land - CO, L
Energy industries - CO, gaseous fuels L
Mineral industry - CO, Cement production L
Enteric Fermentation- CHy L
Direct N,O Emissions from Managed soils L
Fugitive - CH,4 Oil and natural gas - Natural gas L
Land Converted to Settlements - CO, L
Transport - CO, Waterborne navigation L1
Grassland Remaining Grassland - CO, L
Chemical industry- N,O Adipic acid production L
Manure Management - CH, L
Wastewater treatment and discharge - CHy L
Metal industry- CO, Iron and steel production L1
Land Converted to Forest Land - CO, L
Indirect N,O Emissions from Managed soils L
Mineral industry- CO, Other processes uses of carbonates L1
Fugitive - CO, Oil and natural gas - Oil L1
Non-Energy products from Fuels and Solvent Use - CO, L
Chemical industry- N,O Nitric acid production L1
Metal industry- PFCs Aluminium production L1
Chemical industry- CO, Ammonia production L1
Mineral industry- CO, Lime production L1
Rice cultivations - CH, L1
Manure Management - N,O L1
Cropland Remaining Cropland - CO, L
Land Converted to Grassland - CO, L2
Wastewater treatment and discharge - N,O L2
Grassland Remaining Grassland - CHy L2
Land Converted to Cropland - CO, L2
Indirect N,O Emissions from Manure Management L2
Manufacturing industries and construction - N,O liquid fuels L2
Other sectors - N,O commercial, residential, agriculture liquid fuels L2
Fugitive - CO, Oil and natural gas - venting and flaring L2
Chemical industry- PFCs Fluorochemical production L2
Land Converted to Settlements - N,O L2
Other sectors - CH, commercial, residential, agriculture biomass L2

Applying the analysis to the 2014 inventory, without the LULUCF sector, 47 key categories were totally
individuated, both at level and trend. Results are reported in Table 1.5.
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Table 1.5 Key categories (excluding LULUCF) by the IPCC Approach 1 and Approach 2. Year 2014

Key categories (excluding the LULUCF sector)

Transport - CO, Road transportation

Other sectors - CO, commercial, residential, agriculture gaseous fuels
Energy industries - CO; solid fuels

Energy industries - CO, gaseous fuels

Manufacturing industries and construction - CO, gaseous fuels
Energy industries - CO, liquid fuels

Other sectors - CO, commercial, residential, agriculture liquid fuels
Solid waste disposal - CH,

Enteric Fermentation - CH,

Manufacturing industries and construction - CO, liquid fuels
Product uses as substitutes for ozone depleting substances —
HFCs Refrigeration and Air conditioning

Mineral industry - CO, Cement production

Manufacturing industries and construction - CO, solid fuels
Fugitive - CH,4 Oil and natural gas - Natural gas

Other sectors - CO, commercial, residential, agriculture other fossil fuels
Direct N,O Emissions from Managed soils

Transport - CO, Waterborne navigation

Manure Management - CH,4

Wastewater treatment and discharge - CHy

Indirect N,O Emissions from Managed soils

Other sectors - CH, commercial, residential, agriculture biomass
Transport - CO, Civil Aviation

Mineral industry- CO, Lime production

Fugitive - CO, Oil and natural gas - Oil

Rice cultivations - CH,

Chemical industry- PFCs Fluorochemical production
Wastewater treatment and discharge - N,O

Non-Energy products from Fuels and Solvent Use - CO,

Other sectors - N,O commercial, residential, agriculture biomass
Indirect N,O Emissions from Manure Management

Biological treatment of Solid waste - N,O

Other sectors - N,O commercial, residential, agriculture liquid fuels

Manufacturing industries and construction - N,O liquid fuels
Product uses as substitutes for ozone depleting substances - HFCs Foam
blowing agents

Transport - N,O Road transportation

Chemical industry - N,O Adipic acid production

Metal industry - PFCs Aluminium production

Chemical industry - N,O Nitric acid production

Metal industry - CO, Iron and steel production

Mineral industry - CO, Other processes uses of carbonates
Chemical industry - CO, Ammonia production

Other sectors - CO, commercial, residential, agriculture solid fuels
Product uses as substitutes for ozone depleting substances - HFCs
Aerosols

Transport - CH4 Road transportation

Chemical industry - HFCs Fluorochemical production

Product uses as substitutes for ozone depleting substances - HFCs Fire
protection

Fugitive - CH, Oil and natural gas — Venting and flaring

LT
LT
LT
LT
LT
LT
LT
LT
LT
LT

LT
LT
LT
LT
LI, T
L

L1

L

L

L

LT
L1,T1
L1

L1

L1
LT
L2, T2
L2, T2
L2, T
L2
L2, T2
L2

L2

L2, T
L2

L1, Tl

T1
T1

T2
T2
T2

T2
T2
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If considering emissions and removals from the LULUCF sector, 49 key categories were individuated as
reported in Table 1.6.

Table 1.6 Key categories (including LULUCF) by the IPCC IPCC Approach 1 and Approach 2. Year 2014

Key categories (including the LULUCF sector)
Transport - CO, Road transportation LT

Other sectors - CO, commercial, residential, agriculture gaseous fuels LT

Energy industries - CO, solid fuels LT
Energy industries - CO, gaseous fuels LT
Forest Land remaining Forest Land - CO, L, T
Manufacturing industries and construction - CO, gaseous fuels L, Tl
Energy industries - CO, liquid fuels L, T
Other sectors - CO, commercial, residential, agriculture liquid fuels LT
Solid waste disposal - CHy L
Enteric Fermentation - CHy L, T
Manufacturing industries and construction - CO, liquid fuels LL,T
Product uses as substitutes for ozone depleting substances - HFCs

Refrigeration and Air conditioning L, T
Mineral industry - CO, Cement production LT
Manufacturing industries and construction - CO, solid fuels L1, Tl
Land Converted to Settlements - CO, LT
Direct N,O Emissions from Managed soils LT
Land Converted to Forest Land - CO, L, T
Land Converted to Grassland - CO, L, T
Fugitive - CH,4 Oil and natural gas - Natural gas L, T
Other sectors - CO, commercial, residential, agriculture other fossil

fuels L1, T1
Transport - CO, Waterborne navigation L1
Manure Management - CH,4 L
Cropland Remaining Cropland - CO, LT
Wastewater treatment and discharge - CHy L
Indirect N,O Emissions from Managed soils L
Other sectors - CH, commercial, residential, agriculture biomass LT
Transport - CO, Civil Aviation L1, Tl
Mineral industry- CO, Lime production L1
Fugitive - CO, Oil and natural gas - Oil L1
Rice cultivations - CH, L1
Grassland Remaining Grassland - CO, L2, T
Wastewater treatment and discharge - N,O L2, T2
Chemical industry- PFCs Fluorochemical production LT
Non-Energy products from Fuels and Solvent Use - CO, L2
Other sectors - N,O commercial, residential, agriculture biomass L2, T
Chemical industry - N,O Adipic acid production T
Metal industry — PFCs Aluminium production T
Chemical industry - N,O Nitric acid production Tl
Metal industry - CO, Iron and steel production L1,T1
Mineral industry - CO, Other processes uses of carbonates T1
Chemical industry - CO, Ammonia production Tl
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Key categories (including the LULUCF sector)

Other sectors - CO, commercial, residential, agriculture solid fuels T1
Grassland Remaining Grassland - CHy T2
Biological treatment of Solid waste - N,O T2
Product uses as substitutes for ozone depleting substances -

HFCs Foam blowing agents T
Harvest Wood Products - CO, T
Product uses as substitutes for ozone depleting substances -

HFCs Aerosols T2
Land Converted to Cropland - CO, T2
Land Converted to Settlements - N,O L2, T2

Key category analysis for KP-LULUCF was performed according to section 2.3.6 of the 2014 IPCC KP
Supplement (IPCC, 2014). Results are also reported in Table 9.16 of chapter 9.

CO, emissions and removals from Afforestation/Reforestation and Deforestation activities (art. 3.3) and from
Forest management (art. 3.4) have been assessed as key categories. CO, emissions and removals from
Cropland and Grazing land management are identified as key categories. Their figures have been compared
with Table 1.6, key categories for the latest reported year (2014) based on the level of emissions including
LULUCEF. The respective associated UNFCCC subcategories are Land converting to forest land, Land
converted to settlements, and Forest land remaining Forest land, which are key categories at level and trend
assessment, as well as Cropland remaining cropland and Grassland remaining grassland.

The analysis of key categories is used to prioritize improvements that should be taken into account for the
next inventory submissions. First of all, it is important that emissions of key categories, being the most
significant in terms of absolute weight and/or combined uncertainty, are estimated with a high level of
accuracy. For the Italian inventory, higher tiers are mostly used for calculating emissions from these
categories as requested by the IPCC Guidelines and the use of country specific emission factors is extensive.
As reported in Table A9.1, in the Annex, there are only a few key categories which estimates do not meet
these quality objectives, in terms of the methodology and the application of default emission factors. Among
these categories, prioritization is made on account of the actual absolute weight, the expected future
relevance, the level of uncertainty and a cost-effectiveness analysis. Therefore improvements are planned for
the LULUCEF sector. In addition to this evaluation, also categories estimated with higher tiers but affected by
a high level of uncertainty are considered in the prioritization plan. For instance, activities are planned for
HFC, PFC substitutes for ODS in order to improve the accuracy of the Italian inventory and reduce the
overall uncertainty.

1.6 Information on the QA/QC plan including verification and treatment of
confidentiality issues where relevant

ISPRA has elaborated an inventory QA/QC plan which describes specific QC procedures to be implemented
during the inventory development process, facilitates the overall QA procedures to be conducted, to the
extent possible, on the entire inventory and establishes quality objectives.

Particularly, an inventory QA/QC procedures manual (ISPRA, 2013) has been drawn up which describes
QA/QC procedures and verification activities to be followed during the inventory compilation and helps in
the inventory improvement. Furthermore, specific QA/QC procedures and different verification activities
implemented thoroughly the current inventory compilation, as part of the estimation process, are figured out
in the annual QA/QC plan (ISPRA, 2016 [b]). These documents are publicly available at ISPRA website
http://www.sinanet.isprambiente.it/it/sia-ispra/serie-storiche-emissioni.

Quality control checks and quality assurance procedures together with some verification activities are
applied both to the national inventory as a whole and at sectoral level. Future planned improvements are
prepared for each sector by the relevant inventory compiler; each expert identifies areas for sectoral
improvement based on his own knowledge and in response to the UNFCCC inventory reviews and taking
into account the result of the key category assessment.
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The quality of the inventory has improved over the years and further investigations are planned for all those
sectors relevant in terms of contribution to total CO, equivalent emissions and with a high uncertainty.

In addition to routine general checks, source specific quality control procedures are applied on a case by case
basis focusing on key categories and on categories where significant methodological and data revision have
taken place or on new sources.

Checklists are compiled annually by the inventory experts and collected by the QA/QC coordinator. These
lists are also registred in the ‘reference’ database.

General QC procedures also include data and documentation gathering. Specifically, the inventory analyst
for a source category maintains a complete and separate project archive for that source category; the archive
includes all the materials needed to develop the inventory for that year and is kept in a transparent manner.

All the information used for the inventory compilation is traceable back to its source. The inventory is
composed by spreadsheets to calculate emission estimates; activity data and emission factors as well as
methodologies are referenced to their data sources. Particular attention is paid to the archiving and storing of
all inventory data, supporting information, inventory records as well as all the reference documents. To this
end, a major improvement which increases the transparency of the inventory has been the development of a
‘reference’ database. After each reporting cycle, all database files, spreadsheets and official submissions are
archived as ‘read-only’ mode in a master computer.

Quality assurance procedures regard some verification activities of the inventory as a whole and at sectoral
level. Feedbacks for the Italian inventory derive from communication of data to different institutions and/or
at local level. For instance, the communication of the inventory to the European Community results in a pre-
check of the GHG values before the submission to the UNFCCC and relevant inconsistencies may be
highlighted.

Every year, emission figures are also subjected to a process of re-examination once the inventory, the
inventory related publications and the national inventory reports are posted on website, specifically
www.isprambiente.gov.it, and from the communication of data to different institutions and/or at local level.
In some cases, sectoral major recalculations are presented and shared with the relevant stakeholders prior to
the official submission.

For the energy and industrial sectors, different meetings have been held in the last years jointly with the
industrial associations, the Ministries of the Environment and Economic Development and ISPRA in the
framework of the European Emissions Trading Scheme, specifically for assessing carbon leakage in EU
energy intensive industries and the definition of GHG emission benchmarks; also in this context, estimations
of the emission inventory for different sectors have been presented.

Generally, in the last years ISPRA has held different meetings with the industrial associations in the context
of different European legislation. ISPRA collects data from the industrial associations and industrial facilities
under the ETS and other European legislation such as Large Combustion Plant Directive and E-PRTR
Regulation. The inventory team manages all these data and makes use of them in the preparation of the
national inventory ensuring the consistency of time series among data by the comparison of the information
collected under the directives with other sources available before the first available years of data collected
(2000 and 2002, reporting years for data collected under ETS and INES/ PRTR facilities, respectively).
Emissions and activity data submitted under the ETS are mandatorily subject to verification procedures, as
requested and specified by the European Directive 2003/87/EC (art. 15 and Annex V). Also the quality of the
Italian PRTR data is guaranteed by art.9 of the Regulation 2006/166/EC and by art.3(3) of the Presidential
Decree n.157/2011.

In addition, ISPRA manages all this information in an informative system to help in highlighting the main
discrepancies among data, and improving the management of the time series consistency. The informative
system is based on identification codes to trace back individual point sources in different databases.

Other specific activities relating to improvements of the inventory and QA/QC practises in the last year
regarded the progress on the building of a unique database where information collected in the framework of
different European legislation, Large Combustion Plant, INES/PRTR and Emissions Trading, are gathered
together thus highlighting the main discrepancies in information and detecting potential errors. The actual
figures are considered in an overall approach and used in the compilation of the inventory.
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ISPRA is also responsible for the provincial inventory at local scale; at now the provincial inventories at
local scale for the years 1990, 1995, 2000 2005 and 2010 are available.lin fact, every 5 years, in the
framework of the Protocol on Long-term Financing of the Cooperative Programme for Monitoring and
Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP) under the Convention on
Long-range Transboundary Air Pollution (CLTRAP), Parties has to report their national air emissions
disaggregated on a 50*50 km grid. Specifically, ISPRA has applied a top-down approach to estimate
emissions at provincial areas based on proxy variables. The results were checked out by regional and local
environmental agencies and authorities; data are available at ISPRA web address
http://www.sinanet.isprambiente.it/it/sia-ispra/inventaria and a report which describes detailed
methodologies to carry out estimates is published (Liburdi et al., 2004; ISPRA, 2009). Comparisons between
top-down and local inventories have been carried out during the last year and will continue in the next years;
results are shared among the ‘local inventories’ expert group leading to an improvement in methodologies
for both the inventories.

The inventory is also presented to a Technical Committee on Emissions (CTE), coordinated by the Ministry
for the Environment, Land and Sea, where all the relevant Ministries and local authorities are represented;
within this context emission figures and results are shared and discussed. Especially in the last years, there
has been an intensification of these activities in order to establish national policies and measures to meet the
2020 EU target and implement national programmes for the post Kyoto period. In this regard, and as a basis
for emission scenarios, the importance of the emission inventory is primary.

Moreover, from 2011, a report concerning the state of implementation of commitments to reduce greenhouse
gases emissions, and describing emission trend and projections, is prepared by the Ministry of the
Environment in consultation with other relevant Ministers. The report is annexed to the economy and
financial document (DEF) to be annually approved by the Government.

Expert peer reviews of the national inventory also occur annually within the UNFCCC process, whose
results and suggestions can provide valuable feedback on areas where the inventory should be improved.
Specifically, in June 2007, Italy was subjected by the UNFCC Secretariat to the in-country review of the
national initial report and the GHG inventory submitted in 2006, which results and recommendations can be
found on website at the addresses http://unfccc.int/resource/docs/2007/arr/ita.pdf,
http://unfccc.int/resource/docs/2007/irr/ita.pdf, (UNFCCC, 2007 [a]; UNFCCC, 2007 [b]). The last in
country review occurred in October in 2013 (UNFCC, 2013). The results of the last centralised review are
reported in UNFCCC 2015 (UNFCCC, 2015). The issues raised during the process were addressed and
implemented; details are reported in Annex 12 and in relevant sections.

At European level, reviews of the European inventory are undertaken by experts from different Member
States for critical sectoral categories in the context of the European GHG Monitoring Mechanism. Moreover,
in the context of the European Effort Sharing Decision (EC, 2009) defining the 2020 emission limit of a
Member State in relation to its 2005 emissions, a technical review will be carried out to review and verify
emission data of each Member State, for the reference years 2005, 2008 and 2009, prior to determining their
annual emission allocations. The review process took place in 2012, recommendations and improvements
were implemented by Member States but results of the process are not publicly available.

An official review, apart from those by the UNFCCC, was performed by Ecofys, in 2000, in order to verify
of the effectiveness of policies and measures undertaken by Italy to reduce greenhouse gas emissions to the
levels established by the Kyoto Protocol. In this framework an independent review and checks on emission
levels were carried out as well as controls on the transparency and consistency of methodological approaches
(Ecofys, 2001).

In 2007, VITO, Oko-Institut and the Institute for European Environmental Policy, for DG Environment,
undertook a review on the methodologies and EU Member States best practices used for GHG projections to
indentify possible ways to improve GHG projections and ensure consistency across the EU. The results were
presented at the Workshop ‘Assessing and improving methodologies for GHG projections’ in 2008. Further
analyses were presented during the Workshop on ‘Quantification of the effects on greenhouse gas emissions
of policies and measures’.

Also, in 2012, Italy was subjected to a broad review of its environmental performance by OECD which
identified good practices and made recommendations to improve environmental policies and programmes;
the issues reviewed included policy-making environment, towards green growth, multi-level environmental
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governance of water and climate change. Results of the analysis are reported in the relevant document
(OECD, 2013) and available on website at the address http://www.oecd.org/env/country-
reviews/reviewingenvironmentalperformance.htm.

A bilateral independent review between Italy and Spain was undertaken in 2012, with a focus on the revision
of the GHG inventories of both the Parties. Two in-country visits were held in 2012; the Italian team revised
part of the energy sector of Spain, specifically the categories public power plants, petroleum refining plants,
road transport and off-road, whereas the Spanish team revised the Industrial processes and solvent and other
product use, and the LULUCF sectors of Italy. Results of these analyses are reported in a technical report.
Aim of the review was to carry out a general quality assurance analysis of the inventories in terms of the
methodologies, the EFs and the references used, as well as analysing critical cross cutting issues such as the
details of the national energy balances and comparison with international data (Eurostat and IEA), and use of
plant specific information.

In addition, an official independent review of the entire Italian greenhouse gas inventory was undertaken by
the Aether consultants in 2013. Main findings and recommendations are reported in a final document, and
regard mostly the transparency in the NIR, the improvement of QA/QC documentation and some pending
issues in the LULUCEF sector. These suggestions have been considered to improve the future submissions.

The preparation of environmental reports where data are needed at different aggregation levels or refer to
different contexts, such as environmental and economic accountings, is also a check for emission trends. At
national level, for instance, emission time series are reported in the Environmental Data Yearbooks
published by ISPRA. Emission data are also published by the Ministry for the Environment, Land and Sea in
the Reports on the State of the Environment and the National Communications as well as in the
Demonstrable Progress Report. Moreover, figures are communicated to the National Institute of Statistics to
be published in the relevant Environmental Statistics Yearbooks as well as used in the framework of the
EUROSTAT NAMEA Project.

At European level, ISPRA also reports on indicators meeting the requirements of Article 3 (1)(j) of Decision
N° 280/2004/EC. In particular, Member States shall submit figures on specified priority indicators and
should submit information on additional priority and supplementary indicators for the period from 1990 to
the last submitted year and forecasts for some specified years. National trends of these indicators are reported
in the document ‘Carbon Dioxide Intensity Indicators’ (ISPRA, 2016 [c]).

Comparisons between national activity data and data from international databases are usually carried out in
order to find out the main differences and an explanation to them (ENEA/MAP/APAT, 2004). Emission
intensity indicators among countries (e.g. emissions per capita, industrial emissions per unit of value added,
road transport emissions per passenger car, emissions from power generation per kWh of electricity
produced, emissions from dairy cows per tonne of milk produced) can also be useful to provide a preliminary
check and verification of the order of magnitude of the emissions. This is carried out at European and
international level by considering the annual reports compiled by the EC and the UNFCCC as well as related
documentation available from international databases and outcome of relevant workshops.

Additional comparisons between emission estimates from industrial sectors and those published by the
industry itself in their Environmental reports are carried out annually in order to assess the quality and the
uncertainty of the estimates.

The quality of the inventory has also improved by the organization and participation in sector specific
workshops. Follow-up processes are also set up in the framework of the WGI and WGS5 under the EC
Monitoring Mechanism, which addresses to the improvement of different inventory sectors. Specifically in
the last years, two workshops were held, one related to the management of uncertainty in national inventories
and problems on the application of higher methodologies to calculate uncertainty figures, the other on how to
use data from the European emissions trading scheme in the national greenhouse gas inventories. Previous
workshops addressed methodologies to estimate emissions from the agriculture and LULUCF sectors,
involving the Joint Research Centre, from the waste sector, involving the European Topic Center on
Resource and Waste Management, as well as from international bunkers, involving the International Energy
Agency and EUROCONTROL. Presentations and documentation of the workshops are available on the
website at the address: http://air-climate.eionet.europa.cu/meetings/past_html.
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Additional consistency checks of data are carried out in the context of the European Regulation No
525/2013. EU Member States shall report in textual and tabular format on data inconsistencies.

For example, according to Art. 7(1)(m)(i) of the EU Regulation, data on air pollutants estimated under the
UNECE Convention on Long-range Transboundary Air Pollution and those under the UNFCCC Convention
should not exceed the difference of more than +/-5 % between the total emissions for a specific pollutant
otherwise text and a tabular format should be compiled by the Member State. As shown in chapter 2, para
2.4, these differences for Italy are far under the threshold.

Other relevant articles of the EU Regulation for data consistency are Article 10, on emissions reported under
the European ETS, Article 11 and Article 12 related to F-gases international energy data.

Specifically, Article 10 regards the consistency of reported GHG emissions under UNFCCC with data from
the EU emissions trading system in tabular and textual form by category; the detailed table for 2014 is
included in Annex 13 of the NIR.

As for Article 11, on consistency of F-gas estimates with data reported under Regulation (EC) No 842/2006
of the European Parliament and of the Council of 17 May 2006 on certain fluorinated greenhouse gases, the
verification process is still on progress due to the large amount of data and the difficulty to analyze the
amount of F-gases actually used by the national operators. However, activities are already carried out on
verification of average emission factors and activity data reported at sectoral level.

Article 12 of the EU Implementing Regulation obliges Memeber States to report textual information on the
comparison between the reference approach calculated on the basis of the data included in the GHG
inventory and the reference approach calculated on the basis of the data reported pursuant to Article 4 of
Regulation (EC) No 1099/2008 of the European Parliament and of the Council (1) and Annex B to that
Regulation (Eurostat energy data). If these differences are higher than +/— 2 %, in the total national apparent
fossil fuel consumption at aggregate level for all fossil fuel categories, a tabular format shall also be
compiled. For Italy these differences are below the determined threshold; also these data are reported in
Annex 13 for the year 2014.

A national conference on the Italian emission inventory was organized by ISPRA in October 2006.
Methodologies used to carry out national figures and results of time series from 1990 to 2004 were presented
detailing explanations for each sector. More than one hundred participants from national and local
authorities, Ministries, Industry, Universities and Research organizations attended the meeting.

In 2007, in the context of the national conference on climate change a specific session was dedicated to the
national emission inventory. In addition, a specific event was held on the results of the 2005 national GHG
inventory. In 2010, the time series of emission figures 1990-2008 were presented in a specific national Kyoto
Protocol event.

A specific procedure undertaken for improving the inventory regards the establishment of national expert
panels (in particular, in road transport, land use change and forestry and energy sectors) which involve, on a
voluntary basis, different institutions, local agencies and industrial associations cooperating for improving
activity data and emission factors accuracy. Specifically, for the LULUCF sector, following the election of
the 3.3 and 3.4 activities and on account of an in-depth analysis on the information needed to report
LULUCEF under the Kyoto Protocol, a Scientific Committee, Comitato di Consultazione Scientifica del
Registro dei Serbatoi di Carbonio Forestali, constituted by the relevant national experts has been established
by the Ministry for the Environment, Land and Sea in cooperation with the Ministry of Agriculture, Food
and Forest Policies.

In addition to these expert panels, ISPRA participates in technical working groups within the National
Statistical System. These groups, named Circoli di qualita, coordinated by the National Institute of Statistics,
are constituted by both producers and users of statistical information with the aim of improving and
monitoring statistical information in specific sectors such as transport, industry, agriculture, forest and
fishing. As reported in previous sections, these activities improve the quality and details of basic data, as
well as enable a more organized and timely communication.

A summary of all the main QA/QC activities over the past years which ensure the continuous improvement
of the inventory is presented in the document ‘Quality Assurance/Quality Control plan for the Italian
Emission Inventory. Year 2016’ (ISPRA, 2016 [b]).

A proper archiving and reporting of the documentation related to the inventory compilation process is also
part of the national QA/QC programme.

All the material and documents used for the inventory preparation are stored at ISPRA.

Information relating to the planning, preparation, and management of inventory activities are documented
and archived. The archive is organised so that any skilled analyst could obtain relevant data sources and
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spreadsheets, reproduce the inventory and review all decisions about assumptions and methodologies
undertaken. A master documentation catalogue is generated for each inventory year and it is possible to track
changes in data and methodologies over time. Specifically, the documentation includes:
e clectronic copies of each of the draft and final inventory report, electronic copies of the draft and
final CRF tables;
e clectronic copies of all the final, linked source category spreadsheets for the inventory estimates
(including all spreadsheets that feed the emission spreadsheets);
e results of the reviews and, in general, all documentation related to the corresponding inventory year
submission.
After each reporting cycle, all database files, spreadsheets and electronic documents are archived as ‘read-
only’ mode.

A ‘reference’ database is also compiled every year to increase the transparency of the inventory. This
database consists of a number of records that references all documentation used during the inventory
compilation, for each sector and submission year, the link to the electronically available documents and the
place where they are stored as well as internal documentation on QA/QC procedures.

1.7  General uncertainty evaluation, including data on the overall uncertainty
for the inventory totals

The 2006 IPCC Guidelines (IPCC, 2006) define two approaches to estimating uncertainties in national
greenhouse gas inventories: Approach 1, based on the error propagation equations, and Approach 2,
corresponding to the application of Monte Carlo analysis.

For the Italian inventory, quantitative estimates of the uncertainties are calculated using Approach 1 which
application is described in Annex 1, with or without emissions and removals from the LULUCF sector.
Emission categories are disaggregated into a detailed level and uncertainties are therefore estimated for these
categories.

For the 2014 total emission figures without LULUCF, an uncertainty of 2.6% in the combined global
warming potential (GWP) total emissions is estimated, whereas for the trend between 1990 and 2014 the
analysis assesses an uncertainty by 1.9%.

Including the LULUCEF sector into national figures, the uncertainty according to Approach 1 is equal to 4.9%
for the year 2014, whereas the uncertainty for the trend is estimated to be 3.9%.

The small variation in the uncertainty levels, as compared the 2015 submission, is mainly due to the
recalculation process and consequent different weights of the categories and relevant uncertainties.

The assessment of uncertainty has also been applied to the base year emission levels. The results show an
uncertainty of 2.2% in the combined GWP total emissions, excluding emissions and removals from
LULUCEF, whereas it increases to 3.0% including the LULUCEF sector.

Following the recommendations of UNFCCC reviews, Approach 2 was implemented in previous years’
submissions to estimate uncertainty of some key categories, for 2009 emission levels. The results show that
uncertainty values are lower than those derived from the application of Approach 1. Details on the categories
for which the analysis has been implemented are reported in Annex 1. The study will be progressively
extended to other inventory categories.

Monte Carlo analysis had also been applied some years ago, following the IPCC Good Practice Guidance
(IPCC, 2000), to specific categories of the inventory. Also in that case, the results show that, applying
methods higher than the Tier 1 does not make a significant difference in figures if information on uncertainty
levels is not sufficiently detailed. Tier 2 was applied to CO, emissions from road transport and N,O
emissions from agricultural soils; in the first case measurements were available for emission factors so a low
uncertainty was expected, in the other no information on EFs was available and a high uncertainty was
supposed. A combination of Montecarlo and Bootstrap simulation was applied to CO, emissions, in
consideration of the specific data availability assuming a normal distribution for activity data and for the
emission factor of natural gas. The overall uncertainty of CO, emissions for road transport resulted in 2.1%,
lower than that resulting from Approach 1 which estimated a figure of 4.2%; the reason of the difference is
in the lower uncertainty resulting from the application of bootstrap analysis to the emission factor of diesel
oil, all the other figures are very similar. For N,O emissions from agricultural soils, a Montecarlo analysis
was applied assuming a normal distribution for activity data and two tests one with a lognormal and the other
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with a normal for emission factors; the results with the normal distribution calculated an uncertainty figure
equal to 32.4%, lower than the uncertainty by Approach 1 which was 102%; in the case of the lognormal
distribution there were problems caused by the formula specified in the IPCC guidelines which is affected by
the unit and needs further study before a throughout application. The importance of these results is that in
neither of the cases does the uncertainty estimation of the national sectors result in an underestimation.
Results and details of the study, ‘Evaluating uncertainty in the Italian GHG inventory’, were presented at a
EU workshop on Uncertainties in Greenhouse Gas Inventories, held in Finland in September 2005, and they
are also available on website at the address
http://air-climate.eionet.europa.eu/docs/meetings/050905_EU_GHG Uncert WS/meeting050905.html.

A further research on uncertainty, specifically on the comparison of different methodologies to evaluate
emissions uncertainty, had also been carried out in the past (Romano et al., 2004).

QC procedures are also undertaken on the calculations of uncertainties in order to confirm the correctness of
the estimates and that there is sufficient documentation to duplicate the analysis. The assumptions which
uncertainty estimations are based on are documented for each category. Figures used to draw up uncertainty
analysis are checked both with the relevant analyst experts and literature references and are consistent with
the IPCC Guidelines (IPCC, 2000; IPCC, 2003; IPCC, 2006).

More in details, facility level data are used to check and verify information from the industrial sector; these
data also include information from the European Emissions Trading Scheme, the Italian PRTR register
which is also collected and elaborated by the inventory team. Most of the times there is a correspondence
among activity data from different databases so that the level of uncertainty could be assumed lower than the
one fixed at 3%; the same occurs for emission factors coming from measurements at plant level, and even in
this case the uncertainty may be assumed lower than the predetermined level. Since the overall uncertainty of
the Italian inventory is relatively low due to the prevalence of the energy sector sources, which estimates
derive from accurate parameters, out of the total, it has been decided to use conservative figures; this occurs
especially for energy and industrial sectors.

The results of the uncertainty analysis, generally associated with a key category assessment by Approach 2,
are used to prioritize improvements for the next inventory submissions.

Emissions of key categories are usually estimated with a high level of accuracy in terms of the methodology
used and characterised by a low uncertainty; some exceptions may occur and categories estimated with
higher tiers may be affected by a high level of uncertainty. For instance, in the agriculture sector, direct N,O
emissions from agricultural soils and indirect N,O from nitrogen used in agriculture are affected by a high
level of uncertainty especially in the emission factors notwithstanding the advanced tiers used.

For the categories with a high uncertainty, generally, further improvements are planned whenever sectoral
studies can be carried out.

1.8 General assessment of the completeness

The inventory covers all major sources and sinks, as well as direct and indirect gases, included in the [IPCC
guidelines.

Details are reported in Table 1.7 and Table 1.8. Sectoral and background tables of CRF sheets are complete
as far as details of basic information are available. For instance, multilateral operations emissions are not
estimated because no activity data are available.

Allocation of emissions is not consistent with the IPCC Guidelines only where there is no data available to
split the information. For instance, for fugitive emissions, N,O emissions from oil and natural gas
exploration and refining and storage activities are reported under category 1.B.2.d other, flaring in refineries.
Further investigation will be carried out closely with industry about these figures. For industrial processes,
CO, emissions from other uses of soda ash, different from the uses allocated in the relevant categories, have
been included under ‘Other’ 2.A.4.d, and refer to the use of carbonates, to treat flue gases in power plants.
Other issues concern F-gas emissions from disposal and recovery due to the methodology applied. For
agriculture, CO, emissions from dolomite use, 3.G.2 category, are included in those from limestone use,
3.G.1.
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Table 1.7 Source and sinks not estimated in the 2014 inventory

Sources and sinks not estimated (NE)™

GHG | Sector® Source/sink category @ Explanation

The emissions are considered insignificant, being
N,O 4 LULUCF |4 (IV) Indirect N,O emissions from managed soils | below 0.05% of the national total GHG emissions, and

minor than 500 kt CO, eq.
CH,4 1 Energy 1.D2 Multilateral Operations Information and statistical data are not available
CO, 1 Energy 1.D2 Multilateral Operations Information and statistical data are not available
N,O 1 Energy 1.D2 Multilateral Operations Information and statistical data are not available
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Table 1.8 Source and sinks reported elsewhere in the 2014 inventory

Sources and sinks reported elsewhere ("IE")‘J)
GHG Source/sink category Allocation as per IPCC Guidelines locaticniusediby Explanation
the Party
3.G Liming/3.G.2 Dolomite CaMg(CO3)2 CO2 emissions from 3.G.2 category are included in
3.G.1 category. Amount applied of dolomite is
co2 included in limestone amount (3.G.1 category)
1.AD Feedstocks, reductants and other non-energy use of liquid fuel/gasoline/LPG/Other Oil/Refinery feedstock/Residual oil Liquid fuel/Naphta National energy balances include only the input and
fuels/Liquid Fuels/Gasoline output quantities from the petrochemical plants; so in
the petrochemical transformation process the output
quantity could be greater than the input quantity, in
particular for light products as LPG, gasoline and
refinery gas, due to chemical reactions. Therefore it
co2 is possible to have negative values for some products
(mainly gasoline, refinery gas, fuel oil). For this
matter, for the reporting on CRF tables, these fuels
have been added to naphtha.
2.A Mineral Industry/2.A.4 Other Process Uses of 2.A.4b Other uses of Soda Ash 2.A.4.d Other CO2 emissions from other uses of Soda Ash,
Carbonates/2.A.4.b Other uses of Soda Ash different from the uses allocated already in the
relevant categories, have been included under
Cc02 2.A.4.d and refer to the use of soda ash, together
with other carbonates, to treat Power Plant flue
gases)
2.C Metal Industry/2.C.5 Lead Production 2.C.5. Lead Production 1.A2.b There is no information to distinguish between
co2 emissions from energy and process, so emissions are
allocated in 1.A.2
2.C Metal Industry/2.C.6 Zinc Production 2.C.6. Zinc Production 1.A.2.b. There is no information to distinguish between
emissions from energy and process, so emissions are
coz allocated in 1.A.2
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
and Air conditioning/2.F.1.a Commercial Refrigeration/HFC-125 with emissions during the product's life and reported
HECDS under emissions from stocks
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
and Air conditioning/2.F.1.f Stationary Air-Conditioning/HFC-125 with emissions during the product's life and reported
HFC-125 under emissions from stocks
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
RIS and Air conditioning/2.F.1.a Commercial Refrigeration/HFC-134a with emissions during the product's life and reported
s under emissions from stocks
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
and Air conditioning/2.F.1.b Domestic Refrigeration/HFC-134a with emissions during the product's life and reported
HFC-134a under emissions from stocks
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions are included in emissions from
HFC-134a |and Air conditioning/2.F.1.e Mobile Air-Conditioning/HFC-134a manufacturing
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
and Air conditioning/2.F.1.f Stationary Air-Conditioning/HFC- with emissions during the product's life and reported
HFC-134a |34, under emissions from stocks
2.F Product Uses as Substitutes for ODS/2.F.2 Foam Blowing Emissions are included in emissions from
HFC-134a |Agents/2.F.2.a Closed Cells/HFC-134a manufacturing
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
HFC-143a and Air conditioning/2.F.1.a Commercial Refrigeration/HFC-143a with emissions during the product's life and reported
under emissions from stocks
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
HFC-23 and Air conditioning/2.F.1.a  Commercial Refrigeration/HFC-23 with emissions during the product's life and reported
under emissions from stocks
2.F Product Uses as Substitutes for ODS/2.F.2 Foam Blowing Emissions are included in emissions from
HFC-245fa| Agents/2.F.2.a Closed Cells/HFC-245fa manufacturing
2.F Product Uses as Substitutes for ODS/2.F.1 Refrigeration Emissions from disposal of equipments are included
and Air conditioning/2.F.1.f Stationary Air-Conditioning/HFC-32 with emissions during the product's life and reported
HFC-32 under emissions from stocks
1.B Fugitive Emissions from Fuels/1.B.2 Oil and Natural Gas 1.B.2.A4 1.B.2.D flaring in No information available to distinguish the emissions.
N20  [and Other Emissions from Energy Production/1.B.2.a refineries
Oil'l.B.2.a.4 Refining / Storage
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2 TRENDS IN GREENHOUSE GAS EMISSIONS

2.1  Description and interpretation of emission trends for aggregate
greenhouse gas emissions

Summary data of the Italian greenhouse gas emissions for the years 1990-2014 are reported in Tables
AS8.1.1- A8.1.5 of Annex 8.

The emission figures presented are those sent to the UNFCCC Secretariat and to the European Commission
in the framework of the Greenhouse Gas Monitoring Mechanism.

Total greenhouse gas emissions, in CO, equivalent, excluding emissions and removals from LULUCF, have
decreased by 19.8% between 1990 and 2014, varying from 522 to 419 CO, equivalent million tons (Mt).

It should be noted that the economic recession has had a remarkable influence on the production levels
affecting the energy and industrial process sectors, with a consequent notable reduction of total emissions, in
the last six years.

The most important greenhouse gas, CO,, which accounts for 81.9% of total emissions in CO, equivalent,
shows a decrease by 21.4% between 1990 and 2014. In the energy sector, in particular, CO, emissions in
2014 are 19.6% lower than in 1990.

CH4 and N,O emissions are equal to 10.3% and 4.4% of the total CO, equivalent greenhouse gas emissions,
respectively. CH4 emissions have decreased by 20.7% from 1990 to 2014, while N,O has decreased by
32.2%.

As for other greenhouse gases, HFCs account for 2.9% of total emissions, PFCs and SF¢ are equal to 0.4%
and 0.1% of total emissions, respectively; the weight of NF; is less than 0.01%. Among these gases, HFCs
show a strong increase in emissions, and the meaningful increasing trend will make them even more
important in next years.

Figure 2.1 illustrates the national trend of greenhouse gases for 1990-2014, expressed in CO, equivalent
terms and by substance; total emissions do not include emissions and removals from land use, land use
change and forestry.
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Figure 2.1 National greenhouse gas emissions from 1990 to 2014 (without LULUCF) (Mt CO, eq.)

The share of the different sectors, in terms of total emissions, remains nearly unvaried over the period 1990-
2014. Specifically for the year 2014, the greatest part of the total greenhouse gas emissions is to be attributed
to the energy sector, with a percentage of 81.2%, followed by industrial processes and agriculture,
accounting each for 7.2% of total emissions, and waste contributing with 4.3%.

Total greenhouse gas emissions and removals, including LULUCF sector, are shown in Figure 2.2
subdivided by sector.

Considering total GHG emissions with emissions and removals from LULUCEF, the energy sector accounts,
in 2014, for 76.3% of total emissions and removals, as absolute weight, followed by, industrial processes and
agriculture (6.8%, each), LULUCF which contributes with 6.0%, and waste (4.1%).
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Figure 2.2 Greenhouse gas emissions and removals from 1990 to 2014 by sector (Mt CO, eq.)

2.2 Description and interpretation of emission trends by gas

2.2.1 Carbon dioxide emissions

CO; emissions, excluding CO, emissions and removals from LULUCF, have decreased by 21.4% from 1990
to 2014, ranging from 436 to 343 million tons.

The most relevant emissions derive from transportation (30.2%) and the energy industries (28.9%). Non-
industrial combustion accounts for 21.3% and manufacturing and construction industries for 14.8%, while
the remaining emissions derive from industrial processes (4.6%) and the other sectors (0.2%).

The trend of CO, emissions by sector is shown in Figure 2.3.
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Figure 2.3 National CO, emissions by sector from 1990 to 2014 (Mt)

The main driver for the reduction of CO, emissions is the reduction in emissions observed in energy
industries and manufacturing industries and construction; in the period 1990-2014, emissions from energy
industries decreased by 28.2% while those from manufacturing industries and construction show a decrease
of 39.9%. The transport sector shows an increase of emissions until 2007 and then a decrease both for the
economical recession and the penetration of vehicles with low fuel consumption. Non industrial combustion
emission trend is driven by the annual climatic variation while emissions from industrial processes decreased
by 46.4% mainly for the decrease of cement production.

Figure 2.4 illustrates the performance of the following economic and energy indicators:

Gross Domestic Product (GDP) at market prices as of 2010 (base year 1990=100);
Total Energy Consumption;

CO; emissions, excluding emissions and removals from land-use change and forests;
CO; intensity, which represents CO, emissions per unit of total energy consumption.

CO, emissions in the 1990s essentially mirrored energy consumption. A decoupling between the curves is
observed only in recent years, mainly as a result of the substitution of fuels with high carbon contents by
methane gas in the production of electric energy and in industry; in the last years, the increase in the use of
renewable sources has led to a notable reduction of CO, intensity.
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Figure 2.4 Energy-related and economic indicators and CO, emissions

2.2.2 Methane emissions

Methane emissions (excluding LULUCF) in 2014 represent 10.3% of total greenhouse gases, equal to 43.2
Mt in CO; equivalent, and show a decrease of 20.7% as compared to 1990 levels.

CH, emissions, in 2014, are mainly originated from the agriculture sector which accounts for 42.7% of total
methane emissions, as well as from the waste (37.2%) and energy (20.0%) sectors.

Emissions in the agriculture sector regard mainly the enteric fermentation (74.6%) and manure management
(16.6%) categories. The sector shows a decrease of emissions equal to 14.5% as compared to 1990.

Activities typically leading to emissions in the waste-management sector are the operation of dumping sites
and the treatment of industrial waste-water. The waste sector shows a decrease in CH,4 emission levels, equal
to 24.9% compared to 1990; the largest emission sectoral shares are attributed to solid waste disposal on land
(73.1%) and waste-water handling (13.6%), which show a decrease equal to 25.7% and 22.3%, respectively.
In terms of CH,4 emissions in the energy sector, the reduction (-24.1%) is the result of two contrasting
factors: on the one hand there has been a considerable reduction in emissions deriving from energy
industries, transport, fugitive emissions from fuels (caused by leakage from the extraction and distribution of
fossil fuels, due to the gradual replacement of natural-gas distribution networks), on the other hand a strong
increase in the civil sector can be observed, as a result of increased use of methane and biomass in heating
systems. Figure 2.5 shows the emission figures by sector.
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Figure 2.5 National CH, emissions by sector from 1990 to 2014 (Gg)
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2.2.3 Nitrous oxide emissions

In 2014 nitrous oxide emissions (excluding LULUCF) represent 4.4% of total greenhouse gases, with a
decrease of 32.2% between 1990 and 2014, from 27.4 to 18.6 Mt CO, equivalent.

The major source of N,O emissions is the agricultural sector (61.7%), in particular the use of both chemical
and organic fertilisers in agriculture, as well as the management of waste from the raising of animals.
Emissions from the agriculture sector show a decrease of 19.0% during the period 1990-2014.

Emissions in the energy sector (24.9% of the total) show a decrease by 2.3% from 1990 to 2014; this trend
can be traced primarily to the reduction by 33.4% in the manufacturing and construction industries (which
account for 5.3% of the total) due mainly to the reduction in the last years of cement production. On the
other hand, an increase of emissions by 28.5% is observed in the civil sector, as a result of the increased use
of biomass in heating systems; the sector accounts for 12.1% of the total

For the industrial sector, N,O emissions show a decrease of 91.2% from 1990 to 2014. The decrease is
almost totally due to the introduction of abatement systems in the nitric and adipic acid production plants
which drastically reduced emissions from these processes. Emissions from production of nitric acid have
decreased of 97.3% from 1990 to 2014 with a notable decrease in the last years due to the introduction of the
abatment systems in the main production plant; emissions from production of adipic acid show a decrease
from 1990 to 2014 of 98.6% because of the introduction of an abatement technology. A further component
which has contributed to the reduction is the decreasing use of N,O for medical purposes.

Other emissions in the waste sector (10.0% of national N,O emissions) primarily regard the processing of
industrial and domestic waste-water treatment.

Figure 2.6 shows national emission figures by sector.
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Figure 2.6 National N,O emissions by sector from 1990 to 2014 (Gg)

2.2.4  Fluorinated gas emissions

Italy has set 1990 as the base year for emissions of fluorinated gases, HFCs, PFCs, SF¢ and 1995 for NF;
(which levels are equal to zero both in 1990 and 1995). Taken altogether, the emissions of fluorinated gases
represent 3.3% of total greenhouse gases in CO, equivalent in 2014 and they show a significant increase
between 1990 and 2014. This increase is the result of different features for the different gases.

HFCs, for instance, have increased considerably from 1990 to 2014, from 0.4 to 12.0 Mt in CO, equivalent.
The main sources of emissions are the consumption of HFC-134a, HFC-125, HFC-32 and HFC-143a in
refrigeration and air-conditioning devices, together with the use of HFC-134a in pharmaceutical aerosols.
Increases during this period are due both to the use of these substances as substitutes for gases that destroy
the ozone layer and to the greater use of air conditioners in automobiles.
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Emissions of PFCs show a decrease of 46.2% from 1990 to 2014. The level of PFCs emissions in 2014 is
equal to 1.6 Mt in CO, equivalent, and it is due to by product emissions in the production of halocarbons
(89.7%), and the use of the gases in the production of semiconductors (10.3%).

Emissions of SF¢ are equal to 0.3 Mt in CO, equivalent in 2014, with a decrease of 13.3% as compared to
1990 levels. In 2014, 79.3% of SF¢ emissions derive from the gas contained in electrical equipments, 10%
from the use of this substance in accelerators and 10.7% from the gas used in the semiconductors
manufacture. NF; emissions account for 0.03 Mt in CO, equivalent in 2014 and derive from the
semiconductors industry.

The National Inventory of fluorinated gases has largely improved in terms of sources and gases identified
and a strict cooperation with the relevant industry has been established. Higher methods are applied to
estimate these emissions; nevertheless, uncertainty still regards some activity data which are considered of
strategic economic importance and therefore kept confidential.
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Figure 2.7 National emissions of fluorinated gases by sector from 1990 to 2014 (Gg CO, eq.)
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2.3 Description and interpretation of emission trends by source

2.3.1 Energy

Emissions from the energy sector account for 81.2% of total national greenhouse gas emissions, excluding
LULUCEF, in 2014.

Emissions in CO, equivalent from the energy sector are reported in Table 2.1 and Figure 2.8.

1990 1995 2000 2005 2010 2011 2012 2013 2014
Gg CO; eq.

Total emissions 422,148 435,465 454,267 476,003 421,299 407,806 384,450 358,707 339,798
Fuel Combustion
(Sectoral Approach) 409,252 423,334 443,457 466,630 412,488 399,123 375,891 350,225 331,390
Energy Industries 138,860 142,182 152,971 160,833 134,446 132,413 127,738 108,497 99,789
Manufacturing
Industries and
Construction 86,175 85,869 83,634 79,715 61,419 61,013 54,622 51,292 52,038
Transport 103,242 114,241 123,656 128,705 119,565 118,520 106,044 103,429 104,855
Other Sectors 79,833 79,478 82,315 96,054 96,366 86,632 87,125 86,381 74,109
Other 1,142 1,565 880 1,323 692 545 363 626 599
Fugitive
Emissions from
Fuels 12,895 12,130 10,810 9,374 8,811 8,683 8,559 8,482 8,408
Solid Fuels 151 78 89 83 79 85 74 53 51
Oil and Nawural Gas 12,745 12,052 10,721 9,290 8,732 8,598 8,485 8,429 8,357

Table 2.1 Total emissions from the energy sector by source (1990-2014) (Gg CO, eq.)

Total greenhouse gas emissions, in CO, equivalent, show a decrease of about 19.5% from 1990 to 2014; in
particular, an upward trend is noted from 1990 to 2004, with an increase by 13.2%, while between 2004 and
2014 emissions decreased by 28.9%.

CO, emissions, accounting for 96.1% of the sectoral total, have decreased by 19.6% from 1990 to 2014; CH4
emissions show a decrease of 24.1% from 1990 to 2014, accounting for 2.5% of the total emission levels,
whereas N,O shows decrease of 2.3% with a share out of the total equal to 1.4%.

It should be noted that from 1990 to 2014 the only increase is observed in transport (1.6%) which accounts
for 30.9% of the total. Most relevant decreases are observed in energy industries (-28.1%), accounting for

29.4% of total emissions, and in other sectors category (-7.2%), accounting for 21.8% of the total.

Details on these figures are described in the specific chapter.
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Figure 2.8 Trend of total emissions from the energy sector (1990-2014) (Gg CO; eq.)

2.3.2 Industrial processes and product use

Emissions from the industrial processes and product use sector account for 7.2% of total national greenhouse
gas emissions, excluding LULUCEF, in 2014.

Emission trends from industrial processes are reported in Table 2.2 and Figure 2.9.

Total emissions, in CO, equivalent, show a decrease of 24.9%, from the base year to 2014. Taking into
account emissions by substance, CO, and N,O decreased by 46.4% and 91.2%, respectively; in terms of their
weight out of the sectoral total emissions, CO, accounts for about 51.7% and N,O for 2.1%. CH, decreased
by 61.4% but it accounts only for 0.2%.

The decrease in emissions is mostly to be attributed to a decrease in the mineral and chemical industries.
Emissions from mineral production decreased by 44.0% , mostly for the reduction of cement production. The
decrease of GHG emissions in the chemical industry (-72.1%) is due to the decreasing trend of the emissions
from nitric acid and adipic acid production (the last production process sharply reduced its emissions, due to
a fully operational abatement technology).

On the other hand, a considerable increase is observed in F-gas emissions (270.5%), whose share on total
sectoral emissions is 46.0%.

Details for industrial processes and product use emissions can be found in the specific chapter.
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1990 1995 2000 2005 2010 2011 2012 2013 2014
Gg CO; eq.
Total emissions 40,313 37,957 38,434 45523 34,743 34,759 31,805 30,844 30,237
CO, 29227 27,195 25712 28,710 21,821 21427 18,126 16394 15,660
CH,4 129 134 75 76 62 68 65 53 50
N,O 7,199 7,701 8,599 8,251 1,224 838 827 773 631
F-gases 3,758 2,928 4,073 8,519 11,656 12454 12,811 13,650 13,924
HFCS 444 813 2,098 5,998 9,725 10,326 10844 11,502 11,978
PFCS 2,907 1,450 1,388 1,940 1,520 1,661 1,499 1,705 1,564
SF 408 664 561 547 391 438 442 417 354
NF NANO  NANO 26 33 20 28 25 26 28

Table 2.2 Total emissions from the industrial processes sector by gas (1990-2014) (Gg CO, eq.)
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Figure 2.9 Trend of total emissions from the industrial processes sector (1990-2014) (Gg CO; eq.)
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2.3.3 Agriculture

Emissions from the agriculture sector account for 7.2% of total national greenhouse gas emissions, excluding

LULUCEF.

Emissions from the agriculture sector are reported in Table 2.3 and Figure 2.10.

1990 1995 2000 2005 2010 2011 2012 2013 2014
Gg CO; eq.

Total emissions 36,200 35,700 35,101 32,603 30,610 31,111 31,351 30,328 29,915
Enteric Fermentation 15,743 15,656 15,544 13,898 13,712 13,735 13,664 13,849 13,762
Manure Management 6,798 6413 6349 6,054 5915 5867 5706 5346 5207
Rice Cultivation 1,876 1,989 1,656 1,752 1,822 1,805 1,789 1,661 1,599
Agricultural Soils 11,298 11,624 11,533 10,879 9,142 9,684 10,172 9453 9,328
Field Burning of Agricultural Residues 19 18 18 20 19 19 20 19 19
Liming 1 1 2 14 18 24 15 14 12
Urea application 465 512 525 507 335 351 551 450 411

Table 2.3 Total emissions from the agriculture sector by source (1990-2014) (Gg CO, eq.)

Emissions mostly refer to CH,4 and N,O levels, which account for 60.8% and 37.8% of the total emissions of
the sector, respectively. CO, accounts for the remaining 1.4% of total emissions.The decrease observed in
the total emissions (-16.2%) is mostly due to the decrease of CH4 emissions from enteric fermentation (-
12.6%) and to the decrease of N,O (-17.4%) from agricultural soils, which categories account for 45.4% and
30.7% of the total sectoral emissions, respectively.

Detailed comments can be found in the specific chapter.
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2.3.4 LULUCF

Emissions from the LULUCF sector are reported in Table 2.4 and Figure 2.11.

1990 1995 2000 2005 2010 2011 2012 2013 2014

Gg CO; eq.

Total emissions 6,070  -24,730 -18,990 -31,586 -34,359  -25364 -17,848  -30,825  -26,615

Forest land -19,811  -33,737 28210 -37,699  -39,309  -35,172  -30,147  -37,483  -33,850
Cropland 2,225 1,861 2,046 1,459 1,335 3,436 3,389 3,349 3,222
Grassland 4,889 -999 655 2,653 -4,184  -4,024 -1,425 7,141 -6,406
Wetlands NE,NO 5 8 8§ NENO NENO NENO NENO NENO
Settlements 7,147 8,944 6,986 7,830 7,928 10,218 10,220 10225 10,228
Other land NO NO NO NO NO NO NO NO NO
I})Irirgfcstfd wood -520 -804 -476 -531 -128 178 117 226 191
Other NA NA NA NA NA NA NA NA NA

Table 2.4 Total emissions from the LULUCF sector by source/sink (1990-2014) (Gg CO, eq.)

Total removals, in CO, equivalent, in the LULUCF sector, show a high variability in the period, remarkably
influenced by the annual fires occurrence and the relevant area burned by fires. CO, accounts for 96.3% of
total emissions and removals of the sector. The key driver for the rise in removals is the increase of carbon
stock changes from forest land (the area reported under forest land has increased by 22.8%).

Further details for LULUCF emissions and removals can be found in the specific chapter.
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2.3.5 Waste

Emissions from the waste sector account for 4.3% of total national greenhouse gas emissions, excluding

LULUCEF.

Emissions from the waste sector are shown in Table 2.5 and Figure 2.12.

1990 1995 2000 2005 2010 2011 2012 2013 2014
Gg CO; eq.

Total emissions 23,259 23,814 26,126 24,220 21,399 20,710 20,521 18,519 18,187
Solid waste disposal 18,158 18,940 21,478 19446 16,693 16,092 15877 13,872 13,487
Biological treatment of solid
waste 19 43 183 370 474 485 489 513 546
Incineration and open burning of
waste 594 547 286 313 243 246 278 298 304
Waste water treatment and
discharge 4,488 4,285 4,180 4,091 3,990 3,888 3,877 3,837 3,850
Other NA NA NA NA NA NA NA NA NA

Table 2.5 Total emissions from the waste sector by source (1990-2014) (Gg CO; eq.)

Total emissions, in CO, equivalent, decreased by 21.8% from 1990 to 2014. The trend is mainly driven by
the decrease in emissions from solid waste disposal (-25.7%), accounting for 74.2% of the total.

Considering emissions by gas, the most important greenhouse gas is CH, which accounts for 88.6% of the
total and shows a decrease of 24.9% from 1990 to 2014. N,O levels have increased by 40.4% while CO,
decreased by 54.9%; these gases account for 10.2% and 1.3%, respectively.

Further details can be found in the specific chapter.
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24  Description and interpretation of emission trends for indirect greenhouse
gases and SO,

Emission trends of NOx, CO, NMVOC and SO, from 1990 to 2014 are presented in Table 2.6 and Figure
2.13.

1990 1995 2000 2005 2010 2011 2012 2013 2014

Gg
NOx 2,055 1,928 1465 1,254 984 956 872 820 795
CcO 7,429 7,396 4999 3,571 3,160 2,522 2,727 2,563 2,337
NMVOC 1,990 2,020 1,563 1,280 1,046 953 941 908 849
SO, 1,801 1,328 755 408 217 195 177 145 131

Table 2.6 Total emissions for indirect greenhouse gases and SO, (1990-2014) (Gg)

All gases show a significant reduction in 2014 as compared to 1990 levels. The highest reduction is observed
for SO, (- 92.7%), CO levels have reduced by 68.5%, while NOx and NMVOC show a decrease by 61.3%
and 57.4%, respectively. A detailed description of the trend by gas and sector as well as the main reduction
plans can be found in the Italian National Programme for the progressive reduction of the annual national
emissions of SO,, NOx, NMVOC and NHj, as requested by the Directive 2001/81/EC.

The most relevant reductions occurred as a consequence of the Directive 75/716/EC, and successive ones
related to the transport sector, and of other European Directives which established maximum levels for
sulphur content in liquid fuels and introduced emission standards for combustion installations. As a
consequence, in the combustion processes, oil with high sulphur content and coal have been substituted with
oil with low sulphur content and natural gas.

9,000 7 ENOX
co
8,000 4 ANMVOC
7,000 1802
6,000 1
5,000 4
=)
O 4,000 1
3,000 A
2,000
1,000
0
(=4 — [ [sg] < w o o~ -] =) (=4 — (o) en < w) o oy £ (=) > — (o] o <
= = = = = = = =) N =) (=3 (=3 (=3 (=3 S S =3 (=3 S (=3 — — — — —
=) =) =) N =) N =) =) =) =) > > (= > > > > > > > > (= > (= >
Y— — Y— — Y— — Y— — — — (o] (] (o] (] (] (o} (] (o} (] (3] (] (o] (] (o] (]

Figure 2.13 Trend of total emissions for indirect greenhouse gases and SO, (1990-2014) (Gg)

It should be noted that these figures differ from the national totals reported under the United Nations
Economic Commission for Europe (UNECE) Convention on Long Range Transboundary Air Pollution
(CLRTAP). Differences are to be attributed to the different accounting of emissions from the civil aviation
sector and from fires. In the national totals under CLRTAP, in fact, emissions from aviation are calculated
considering all LTO cycles, both domestic and international, excluding entirely the cruise phase. For fires, on
the other hand, national figures under the UNFCCC include emissions from fires from forest, grassland and
cropland whereas they are not considered in the national total for CLRTAP.

Emission trends of NOyx, CO, NMVOC and SO, from 1990 to 2014 communicated under UNECE CLRTAP
are presented in Table 2.7.
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In the context of the European Regulation No 525/2013, Art. 7(1)(m)(i), EU Member States shall report on
the consistency of data on air pollutants under the UNECE Convention on Long-range Transboundary Air
Pollution and those under the UNFCCC Convention.

Differences in percentage terms between figures of the two Conventions are illustrated in Table 2.8.

1990 1995 2000 2005 2010 2011 2012 2013 2014

Gg
NOx 2,051 1,924 1459 1,249 978 950 867 816 790
Cco 7,430 7,398 5002 3,574 3,162 2,524 2,729 2,566 2,340
NMVOC 1,990 2,020 1,563 1281 1,046 954 942 909 849
SO, 1,801 1,327 754 407 217 195 176 145 131

Table 2.7 Total emissions for indirect greenhouse gases and SO, (1990-2014) (Gg) under UNECE CLRTAP

1990 1995 2000 2005 2010 2011 2012 2013 2014
%

NOx 0.20% 021% 043% 044% 0.58% 0.60% 0.60% 0.56%  0.56%
CcO -0.01% -0.02% -0.05% -0.07% -0.07% -0.09% -0.08% -0.09% -0.10%
NMVOC -0.01% -0.02% -0.04% -0.10% -0.08% -0.09% -0.09% -0.09% -0.10%
SO, 0.01%  0.02%  0.05%  0.09% 0.17% 0.18% 0.19% 0.19% 0.21%

Table 2.8 Percentage differences between total emissions for indirect greenhouse gases and SO, under the
UNFCCC and UNECE CLRTAP Conventions (1990-2014).
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3 ENERGY [CREF sector 1]

3.1 Sector overview

For the pollutants and sources discussed in this section, emissions result from the combustion of fuel. The
pollutants estimated are: carbon dioxide (CO,), NOy as nitrogen dioxide, nitrous oxide (N,O), methane
(CH,4), non methane volatile organic compounds (NMVOC), carbon monoxide (CO), and sulphur dioxide
(S0O,). The sources covered are:

e Electricity (power plants and Industrial producers);

e Refineries (Combustion);
e Chemical and petrochemical industries (Combustion);
e Construction industries (roof tiles, bricks);
e Other industries (metal works factories, food, textiles, others);
e Road Transport;
e Coastal Shipping;
e Railways;

e Aircraft;

e Domestic;

o Commercial;

e Public Service;

e Fishing and Agriculture.

The national emission inventory is prepared using energy consumption information available from national
statistics and an estimate of the actual use of the fuels. The latter information is available at sectoral level in
many publications but the evaluation of emissions of methane and nitrous oxide is needed. Those emissions
are related to the actual physical conditions of the combustion process and to environmental conditions.

The continuous monitoring of GHG emissions in Italy is not regular especially in some sectors; hence,
information is not often available on actual emissions over a specific period from an individual emission
source. Therefore, the majority of emissions are estimated from different information such as fuel
consumption, distance travelled or some other statistical data related to emissions.

Estimates for a particular source sector are calculated by applying an emission factor to an appropriate
statistic. That is:

Total Emission = Emission Factor x Activity Statistic

Emission factors are typically derived from measurements on a number of representative sources and the
resulting factor applied to the whole country.

For some categories, emissions data are available at individual site. Hence, emissions for a specific category
can be calculated as the sum of the emissions from these point sources. That is:

Emission = X Point Source Emissions

However, it is necessary to carry out an estimate of the fuel consumption associated with these point sources,
so that emissions from non-point sources can be estimated from fuel consumption data without double
counting. In general, point source approach is applied to specific point sources (e.g. power stations, cement
kilns, refineries). Most non-industrial sources are estimated using emission factors.

For most of the combustion source categories, emissions are estimated from fuel consumption data reported
in the National Energy Balance (BEN) and from an emission factor appropriate to the type of combustion.
However, the industrial category covers a range of sources and types, so the inventory disaggregates this
category into a number of sub-categories, namely:

e  Other Industry;
e  Other Industry Off-road (see paragraph 3.6);
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Iron & Steel (Combustion, Blast Furnaces, Sinter Plant);
Petrochemical industries (Combustion);

Other combustion with contact industries: glass and tiles;
Other industries (Metal works factories, food, textiles, others);
Ammonia Feedstock (natural gas only);

Ammonia (Combustion) (natural gas only);

Cement (Combustion);

Lime Production (non-decarbonising).

Thus, the estimate from fuel consumption emission factors refers to stationary combustion in boilers and
heaters. The other categories are estimated by more complex methods discussed in the relevant sections.
However, for these processes, where emissions arise from fuel combustion for energy production, these are
reported under IPCC Table 1A. The fuel consumption of Other Industry is estimated so that the total fuel
consumption of these sources is consistent with the national energy balance.

Fugitive emissions are also estimated and reported under 1B category and the relevant information are
provided in paragraph 3.9.

From the 2015 submission, the UNFCCC Reporting Guidelines require estimating a new source category,
emissions from the CO, storage and distribution category, but in Italy this activity and the relevant emissions
do not occur yet.

According to the IPCC 2006 Guidelines (IPCC, 2006), electricity generation by companies primarily for
their own use is auto-generation, and the emissions produced should be reported under the industry
concerned. However, most national energy statistics (including Italy) report emissions from electricity
generation as a separate category. The Italian inventory makes an overall calculation and then attempts to
report as far as possible according to the IPCC methodology:

e auto-generators are reported in the relevant industrial sectors of section “1.A.2 Manufacturing
Industries and Construction”, including sector “1.A.2.g Other”;

e refineries auto-generation is included in section 1.A.1.b;

e iron and steel auto-generation is included in section 1.A.1.c.

These reports are based on TERNA estimates of fuel used for steam generation connected with electricity
production (TERNA, several years).

Emissions from waste incineration facilities with energy recovery are reported under category 1.A.4.a
(Combustion activity, commercial/institutional sector), for the fossil and biomass fraction of waste
incinerated in the other fuel and biomass sub categories respectively, whereas emissions from other types of
waste incineration facilities are reported under category 5.C (Waste incineration).

In fact, energy recovered by these plants is mainly used for district heating of commercial buildings. In
particular, for 2014, more than 95% of the total amount of waste incinerated is treated in plants with energy
recovery system. To estimate CO, emissions, considering the total amount of waste incinerated in plants with
energy recovery, carbon content is calculated, as described in paragraph 7.4.2, in the waste chapter; the value
is considered constant for the whole time series. Different emission factors for municipal, industrial and oils,
hospital waste, and sewage sludge are applied, as reported in the waste chapter, Tables 7.24-7.28. Waste
amount is then converted in energy content applying an emission factor equal to 9.2 GJ/t of waste. In 2014,
the resulting average emission factor is equal to 114.3 kg CO,/G].

Emissions from landfill gas recovered are used for heating and power in commercial facilities and reported
under 1.A.4.a in biomass. Biogas recovered from the anaerobic digester of animal waste is used for utilities
in the agriculture sector and relative emissions are reported under 1.A.4.c in biomass.

We allocate these emissions to the 1.A.4 category because the energy produced in these plants, incinerators
or landfills, as well as energy produced by biogas collection from manure and agriculture residue, is
prevalently auto-consumed for heating and electricity of the buildings or animal recoveries, and only a few
amount of energy produced goes to the net. In consideration of the increasing of the share of waste used to
produce electricity, we plan to revise the allocation of these emissions under category 1.A.1.a.
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Emission trends

In 2014, the energy sector accounts for 95.2% of CO, emissions, 20.0% of CH, and 24.9% of N,O. In terms
of CO, equivalent, the energy sector shares 81.2% of total national greenhouse gas emissions excluding
LULUCEF.

Emission trends of greenhouse gases from the energy sector are reported in Table 3.1.

Table 3.1 GHG emission trends in the energy sector 1990-2014 (Mt CO, eq.)

1990 1995 2000 2005 2010 2011 2012 2013 2014
Total 422.1 435.5 454.3 476.0 4213 407.8 384.5 358.7 339.8
Energy
CO, 406.0 419.0 438.7 461.5 406.5 394.5 370.5 345.0 326.5
CH, 11.4 10.9 10.1 9.1 9.3 8.4 9.0 8.8 8.6
N,O 4.7 5.5 5.5 54 54 4.9 5.0 4.9 4.6

Source: ISPRA elaborations

The emission trend is generally driven by the economic indicators as already shown in chapter 2.

From 2004, GHG emissions from the sector are decreasing as a result of the policies adopted at European
and national level to implement the production of energy from renewable sources. From the same year, a
further shift from petrol products to natural gas in producing energy has been observed as a consequence of
the starting of the EU greenhouse gas Emission Trading Scheme (EU ETS) in January, 1* 2005. From 2009,
a further drop of the sectoral emissions is due to the economic recession. From 2008 to 2009 the decrease
observed in GHG emissions is equal to -9.7% indeed, followed by a slight increase, equal to +2.4% from
2009 to 2010; since then annual variations are always negative. In Table 3.2, the electricity production
distinguished by source for the whole time series is reported on the basis of data supplied by the national grid
operator (ENEL, several years; TERNA, several years). From 2010 to 2014 a further drop in electricity
generation from fossil fuels has been observed in Italy. The drop has been driven both by the economic
recession and by the increase of renewable sources for energy production. The use of natural gas and coal is
generally driven by the market; in 2011, from one side there was a minor availability (and higher prices) of
natural gas imported by pipelines from Algeria and Libya, due to the “spring revolutions” occurring in these
countries in that year, on the other side a new coal power plant, one of the biggest in Italy, was fully
operative with a production of around 12500 GWh explaining the increasing trend of electricity production
from solid fuels.

In “other fuels” a multitude of fuels are included, as biomass, waste, biogas from agriculture residues and
waste and synthesis gases from heavy residual or chemical processes. The breakdown is available to the
inventory expert allowing emission estimations but it is confidential and not published by the owner of the
information, TERNA.

Table 3.2 Production of electricity by sources 1990-2014 (GWh)

Source 1990 1995 2000 2005 2010 2011 2012 2013 2014
GWh

Hydroelectric 35079 41,907 50,900 42,927 54407 47,757 43854 54,672 60256
Thermoelectric 178,590 196,123 220,455 253,073 231248 228,507 217,561 192,987 176,171
- solid fuels 32,042 24,122 26272 43,606 39,734 44726 49,141 45,104 43,455
- natural gas 39,082 46,442 97,607 149259 152,737 144,539 129,058 108,876 93,637
- derivated gases 3,552 3,443 4,252 5,837 4,731 5,442 5,000 3,426 3,104
- il products 102,718 120,783 85,878 35,846 9,908 8,474 7,023 5418 4,764
- other fuels 1,196 1,333 6,446 18,525 24,138 25326 27,340 30,163 31211
Geothermic 3,002 3,436 4,705 5,325 5,376 5,654 5,592 5659 5916
Eﬁé‘;i‘;ﬁaic 0 14 569 2347 11,032 20,652 32269 36486 37,485
Total 216,891 241,480 276,629 303,672 302,062 302,570 299276 289,803 279,828

Source: TERNA
More in general the share of the total energy consumption by primary sources in the period 1990- 2014,

reported in Table 3.3, shows an evident change from oil products to natural gas while the consumption of
solid fuels and electricity maintain their share constant.
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Table 3.3 Total energy consumptions by primary sources 1990-2014 (%)

Sources 1990 1995 2000 2005 2010 2011 2012 2013 2014

%
renewable 0.7 0.9 1.1 2.0 43 4.7 5.1 7.5 7.4
solid fuels 9.6 7.9 6.9 8.6 8.0 9.0 9.4 8.2 8.3
natural gas 23.7 25.7 314 36.0 36.2 34.6 34.8 33.2 30.6
crude oil 56.2 54.9 49.5 43.1 38.5 37.5 353 33.7 34.5
primary electricity 9.8 10.5 11.1 10.3 13.1 14.1 15.3 17.4 19.3

Source: Ministry of Economic Development

Further analysis on the electricity generation time series and CO, emission factors are available at the
following web address: http://www.sinanet.isprambiente.it/it/sia-ispra/serie-storiche-emissioni/fattori-di-
emissione-per-la-produzione-ed-il-consumo-di-energia-elettrica-in-italia/view

Recalculations

In 2015 submission, recalculations regarded the whole sector due to the application of the IPCC 2006
Guidelines which provide new default emission and oxidation factors for all the fuels In particular in the
Guidelines (IPCC, 2006) oxidation factors are supposed to be equal to 1 for all the fuels. Time series have
been reconstructed for all the fuels taking in account the default values proposed by the Guidelines and
national circumstances. In Annex 6 more detailed information is provided especially with regard to time
series of country specific CO, emission factors.

In 2016 submission few recalculations occurred as in the following.

The whole time series of road transport emissions has been recalculated because of the update of the version
of the model used COPERT4 v.11.3. Detailed information is reported in paragraph 3.5.3.

Waste fuel consumption for commercial heating activity data has been updated from 2000 because of the
update of activity data for some industrial waste plants.

Biomass activity data for heating has been recalculated for the whole time series because of the
reconstruction of the complete wood fuel consumption time series from 1990 to 2012. An ad hoc working
group has been charged of this activity following a survey conducted by the National Istitute of Statistics in
2014 (ISTAT, 2014) which resulted in a consumption of wood for heating double of the official national
statistics provided in the national energy balance. From this, the need to update the whole time series. More
details are reported in paragraph 3.6.

Other minor changes in activity data occurred for 2013.

Recalculations affected the whole time series 1990-2013 for all gases. The following table shows the
percentage differences between the 2016 and 2015 submissions for the total energy sector and by gas.
Recalculation resulted for the energy sector in an increase of GHG emissions in the base year of 0.2% and
0.4% in 2013 mainly due to the update of the carbon balance for the iron and steel sector where an error has
been detected.

Table 3.4 Emission recalculations in the energy sector 1990-2013 (%)

1990 1991 1992 1993 1994 1995 199 1997 1998 1999 2000 2000 2002 2003 2004 2005 2006 2007 2008 2009 2000 2011 2012 2013

%

Total Energy 020 019 07 018 018 018 019 019 020 007 016 012 000 014 005 01 04 03 045 047 041 005 01 03
(0, 000 000 000 000 000 000 000 000 000 A 000 000 000 000 000 005 009 007 008 005 006 001 053 039

CH, S 4T 426 44 44 488 540 53 B 550 S0 408 09 481 LT3 59 886 ISA0 1962 1789 1629 546 1266 0.1

NO 66 598 SM 54T S1T 500 520 48T SI0 448 4R 368 017 AT L4 489 715 1206 1624 1515 1434 4 181 D
Source: ISPRA elaborations

Key categories

Key category analysis, for the years 1990 and 2014, identified 23 categories at level or trend assessment with
Approach 1 and Approach 2 in the energy related emissions.

In the case of the energy sector in Italy, a sector by sector analysis instead of a source by source analysis will
better illustrate the accuracy and reliability of the emission data, given the interconnection between the
underlying data of most key categories.
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In the following box, key categories for 2014 are listed, making reference to the section of the text where
they are quoted.

Key-categories identification in the energy sector with the IPCC Approach 1 and Approach 2 for 2014

without with Relevant

KEY CATEGORIES LULUCF LULUCF paragraphs Notes

1 Transport - CO, Road transportation L,T L,T 353 Tables 3.21-3.29
2 Other sectors - CO, commercial, residential, agriculture LT LT 36 Tables 3.32-3 35
gaseous fuels

3 Energy industries - CO, solid fuels L,T L,T 3.3 Tables 3.6-3.9
4 Energy industries - CO, gaseous fuels LT LT 33 Tables 3.6-3.9
?uglsanufacturmg industries and construction - CO, gaseous LT LTI 34 Tables 3.10-3.13
6 Energy industries - CO, liquid fuels LT LT 33 Tables 3.6-3.9
7 O.ther sectors - CO, commercial, residential, agriculture LT LT 39 Tables 3.32-3.35
liquid fuels

I%u;\l/ianufacturmg industries and construction - CO, liquid LT LIT 34 Tables 3.10-3.13
9 Fugitive - CH,4 Oil and natural gas - Natural gas LT LT 39 Tables 3.40-3.46
1Q Other sectors - CH; commercial, residential, agriculture LT LT 36 Tables 3.32-3.35
lbiomass

1lﬁl}ells\/lanufacturmg industries and construction - CO, solid LIT L1TI 34 Tables 3.10-3.13
12 Other .sectors - CO, commercial, residential, agriculture LIT L1TI 36 Tables 3.32-3.35
|other fossil fuels

13 Other sectors - N,O commercial, residential, agriculture LT LT 36 Tables 3.32-3.35
|biomass

114 Transport - CO, Waterborne navigation L1 L1 354 Table 3.30
|15 Transport - CO, Civil Aviation L1 L1,T1 3.5.1 Tables 3.15-3.19
116 Fugitive - CO, Oil and natural gas - Oil L1 L1 3.9 Tables 3.40-3.46
1.7 cher sectors - N,O commercial, residential, agriculture L2 36 Tables 3.32-3 35
liquid fuels

ilrfe 1I;/Ianufacturlng industries and construction - N,O liquid L2 34 Tables 3.10-3.13
:19 Transport - N,O Road transportation L2 353 Tables 3.21-3.29
20 'Other sectors - CO, commercial, residential, agriculture T1 T1 36 Tables 3.32-3 35
[solid fuels

21 Transport - CH4 Road transportation T2 353 Tables 3.21-3.29

With reference to the box, fourteen key categories (n. 2-8, 10-13, 17-18, and 20) are linked to stationary
combustion and to the same set of energy data: the energy sector CRF Table 1.A.1, the industrial sector,
Table 1.A.2 and the civil sector Tables 1.A.4a and 1.A.4b.

Ten out of fourteen key categories refer to CO, emissions, two categories refer to CH, and N,O emissions
from the use of biomass in the residential sector, the other two categories refer to N,O emissions from liquid
fuels in manufacturing and other sectors.

All these sectors refer to the national energy balance (MSE, several years [a]) for the basic energy data and
the distribution among various subsectors, even if more accurate data for the electricity production sector can
be found in TERNA publications (TERNA, several years). Evolution of energy consumptions/emissions is
linked to the activity data of each sector; see paragraph 3.3, 3.4 and 3.6 and Annex 2 for the detailed analysis
of those sectors.

Electricity production is the most “dynamic” sector and the energy emissions trend, for CO,, N,O and CHy,
is mainly driven by the thermoelectric production, see Tables A2.1 and A2.4 for more details.

In the following table emissions in CO, equivalent for stationary combustion, key category at level
assessment are summarized.

From 1990 to 2014, an increase in use of natural gas instead of fuel oil and gas oil in stationary combustion
plants is observed; it results in a decrease of CO, emissions from combustion of liquid fuels and an increase
of emissions from gaseous fuels used in the different sectors.
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The increase of CH4; emissions from other sector reflects the increase of the use of biomass for residential
heating.

Table 3.5 Stationary combustion, GHG emissions in 1990 and 2014

1990 2014
Energy industries - CO, liquid fuels 81,031 19,382
Energy industries - CO, solid fuels 40,408 43,707
Other sectors - CO, commercial, residential, agriculture liquid fuels 39,062 14,291
Other sectors - CO, commercial, residential, agriculture gaseous fuels 36,419 51,052
Manufacturing industries and construction - CO, liquid fuels 34,446 11,674
Manufacturing industries and construction - CO, gaseous fuels 32,088 29,996
Manufacturing industries and construction - CO, solid fuels 17,794 8,571
Energy industries - CO, gaseous fuels 16,562 35,942
Manufacturing industries and construction - N,O liquid fuels 1,061 650
Other sectors - N,O commerecial, residential, agriculture liquid fuels 1,003 733
Other sectors - CH, commercial, residential, agriculture biomass 1,001 2,045
Other sectors - CO, commercial, residential, agriculture solid fuels 926 12
Other sectors - N,O commercial, residential, agriculture biomass 534 1,128
Other sectors - CO, commercial, residential, agriculture other fossil fuels 526 4,374

Source: ISPRA elaborations

Another group of key categories (n. 1, 14, 15, 19 and 21) referred to the transport sector, with basic total
energy consumption reported in the national energy balance and then subdivided in the different subsectors
with activity data taken from various statistical sources; see paragraph 3.5, transport, for an accurate analysis
of these key sources. This sector also shows a remarkable increase in emissions in the ninety years, in
particular CO, from air transport and road transport, as can be seen in Table 3.19 and Table 3.29,
respectively. In the last years CO, emissions from road transport started to decrease as a consequence of the
economical crisis and the reduction of the average fuel consumption per kilometre of the new vehicles. The
trend of N,O and CH,4 emissions is linked to technological changes occurred in the period.

Finally, the last two key categories (n.9, 16) refer to oil and gas operations. For this sector basic overall
production data are reported in the national balance but emissions are calculated with more accurate data
published or delivered to ISPRA by the relevant operators, see paragraph 3.9.

Most of the categories described are also key categories for the years 1990 and 2014 taking into account
LULUCEF emissions and removals.

The last two categories, CO, fugitive emissions from venting and flaring and flaring in refineries, in the oil
and natural gas sector, are key categories only for 1990 at level assessment taking in account the uncertainty.

3.2 Methodology description

Emissions are calculated by the equation:

E@ps)) = Alsf) x e@s))

where

E(p,s,f) = Emission of pollutant p from source s from fuel f (kg)

A(s,f) = Consumption of fuel /by source s (TJ-t)

e(p,s,/) = Emission factor of pollutant p from source s from fuel f* (kg/TJ-kg/t)

The fuels covered are listed in Table A2.2 in Annex 2, though not all fuels occur in all sources. Sector
specific tables specify the emission factors used.

Emission factors are expressed in terms of kg pollutant/ TJ based on the net calorific value of the fuel.

The carbon factors used are based on national sources and are appropriate for Italy. Most of the emission
factors have been crosschecked with the results of specific studies that evaluate the carbon content of the
imported/produced fossil fuels at national level. A comparison of the current national factors with the [PCC
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ones has been carried out; the results suggest quite limited variations in liquid fuels and some differences in
natural gas, explained by basic hydrocarbon composition, and in solid fuels.

Monitoring of the carbon content of the fuels nationally used is an ongoing activity at ISPRA. The principle
is to analyse regularly the chemical composition of the used fuel or relevant activity statistics, to estimate the
carbon content and the emission factor. National emission factors are reported in Table 3.12 and Table 3.21.
The specific procedure followed for each primary fuel (natural gas, oil, coal) is reported in Annex 6.

In response to the review process of the Initial report of the Kyoto Protocol, N,O and CH, stationary
combustion emission factors were revised, in the 2006 submission, for the whole time series taking into
account default IPCC (IPCC, 1997; IPCC, 2000) and CORINAIR emission factors (EMEP/CORINAIR,
2007).

The emission factors should apply for all years provided there is no change in the carbon content of fuel over
time. There are exceptions to this rule:

e transportation fuels have shown a significant variation around the year 2000 due to the reformulation
of gasoline and diesel to comply with the EU directive, see Table 3.21;

e the most important imported fuels, natural gas, fuel oil and coal show variations of carbon content
from year to year, due to changes in the origin of imported fuel supply; a methodology has been set
up to evaluate annually the carbon content of the average fuel used in Italy, see Annex 6 for details:

e derived gases produced in refineries, as petcoke, refinery gas and synthesis gas from heavy residual
fuel, in iron and steel integrated plants, as coke oven gas, blast furnaces gas and oxygen converter
gas, and in chemical and petrochemical plants have been calculated from 2005 on the basis of the
analysis of information collected by the plants in the framework of EU ETS, see Annex 6 for details.

The activity statistics used to calculate emissions are fuel consumptions provided annually by the Ministry of
Economic Development (MSE) in the National Energy Balance (MSE, several years [a]), by TERNA
(TERNA, several years) for the power sector and some additional data sources to characterise the
technologies used at sectoral level, quoted in the relevant sections.

Activity data collected in the framework of the EU ETS scheme do not cover the overall energy sector,
whereas the official statistics available at national level, such as the National Energy Balance (BEN) and the
energy production and consumption statistics supplied by TERNA, provide the complete basic data needed
for the emission inventory.

Italian energy statistics are mainly based on the National Energy Balance. The report is reliable, by
international standards, and it may be useful to summarize its main features:

e it is a balance, every year professional people carry out the exercise balancing final consumption
data with import-export information;

e the balance is made on the energy value of energy carriers, taking into account transformations that
may occur in the energy industries (refineries, coke plants, electricity production);

e data are collected regularly by the Ministry of Economic Development, on a monthly basis, from
industrial subjects;

e oil products, natural gas and electricity used by industry, civil or transport sectors are taxed with
excise duties linked to the physical quantities of the energy carriers; excise duties are differentiated
in products and final consumption sectors (i.e. diesel oil for industrial use pays duties lower than for
transportation use and higher than for electricity production; even bunker fuels have a specific
registration paper that state that they are sold without excise duties);

e concerning energy consumption information, this scheme produces highly reliable data: BEN is
based on registered quantities of energy consumption and not on estimates; uncertainties may be
present in the effective final destination of the product but total quantities are reliable;

e coal is an exception to this rule, it is not subject to excise duties; consumption information is
estimated; anyway, it is nearly all imported and a limited number of operators use it and the Ministry
of Economic Development monitors all of them on a monthly basis.
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The energy balances of fuels used in Italy, published by the Ministry of Economic Development (MSE,
several years [a]), compare total supply based on production, exports, imports, stock changes and known
losses with the total demand; the difference between total supply and demand is reported as 'statistical
difference’. In Annex 5, 2014 data are reported, while the full time series is available on website:
http://dgerm.sviluppoeconomico.gov.it/dgerm/ben.asp.

Additionally to fossil fuel, the National Energy Balance reports commercial wood and straw combustion
estimates for energy use, biodiesel and biogas. The estimate of GHG emissions are based on these data and
on other estimates (ENEA, several years) for non commercial wood use. Carbon dioxide emissions from
biomass combustion are not included in the national total as suggested in the IPCC Guidelines (IPCC, 2006)
but emissions of other GHGs and other pollutants are included. CORINAIR methodology (EMEP/EEA,
2013) includes emissions from the combustion of wood in the industrial and domestic sectors as well as the
combustion of biomass in agriculture.

The inventory includes also emissions from the combustion of lubricants based on data collected from waste
oil recyclers and quoted in the BEN; from 2002 onwards, this estimate is included in the column “Refinery
feedstock”, row “Productions”, see Annex 5, Table A5.1- National energy balance, year 2014, Primary fuels.
From 2001 onwards, it has been necessary to use also these quantities to calculate emissions in the reference
approach, so as to minimize differences with sectoral approach. From 2001, the energy balances prepared by
MSE include those quantities in the input while estimating final consumption; this procedure summarizes a
complex stock change reporting by operators.

33 Energy industries

A detailed description of the methodology used to estimate greenhouse gas emissions from electricity
production under 1.A.1.a, 1.A.1.b and 1.A.1.c is reported in Annex 2. Basic data, methodology and emission
factors used to estimate emissions are derived from the same sources. In the following sub-paragraphs
additional information on the specific categories are supplied.

In this category, gaseous fuels refer to natural gas while solid fuels mainly to coal used to produce energy
and derived gases used in the integrated iron and steel plants; liquid fuels include residual oil fuel
consumption used for energy production in power plants and different fuels used in refineries. The CO,
implied emission factor trend for the sector is driven by the liquid fuel consumption in the petroleum refining
industry (around 90% of the total of liquid) where many fuels, with very different emission factors, are used,
such as refinery gas, that have an average emission factor value around to 58.1 t/TJ, and petroleum coke with
an average emission factor close to 94.2 t/TJ. In the last years, due also to the economical crisis, a slight
reduction in the consumption of synthesis gas from heavy residual fuels (in 2014 the average emission
factors t CO,/TJ values are about 80.5 and 100.6 for heavy residual fuels and synthesis gas respectively) is
observed, resulting in the interannual variations. Emission factors time series for these fuels are reported in
Annex 6.

3.3.1 Public Electricity and Heat Production

3.3.1.1 Source category description

This paragraph refers to the main electricity producers that produce electricity for the national grid. From
1998 onwards, the expansion of the industrial cogeneration of electricity and the split of the national
monopoly have transformed many industrial producers into “independent producers”, regularly supplying the
national grid. These producers account in 2014 for 94.4% of all electricity produced with combustion
processes in Italy (TERNA, several years).

No data on consumption/emissions from heat production is reported in this section. In Italy, only limited data
do exist about producers working for district heating grids; most of the cogenerated heat is produced and
used on the same site by industrial operators. Therefore data on heat production is not reported here but in
Tablel.A(a)s2 for industry and Tablel.A(a)s4 for district heating. In TERNA yearly publication, heat
cogenerated while producing electricity is reported separately. Unfortunately, no details are reported on the
final use of cogenerated heat, so it can be used in the inventory preparation just to cross check the total fuel
amount with other sources as EU ETS or the consumption of fuels in the industry reported in BEN.
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Under biomass wood and charcoal consumption and relevant emissions are reported until 2007; CO,
emission factor is shown in Table 3.12 while CH4 and N,O emission factors are equal to 30 g/GJ and 4 g/GJ
respectively. From 2008 also bioliquid fuel is used and included under biomass (CH; and N,O emission
factors equal to 12 g/GJ and 2 g/GlJ respectively), resulting in the decrease of the average emission factor.
Other fuels subcategory refer mainly to fuel consumptions of other liquid, solid and gaseous fuels such as
industrial wastes, that are more than half of the total TJ of the subcategory, as plastics, rubber, and solvents,
and synthesis gas from heavy residual; the average CO, emission factor has been calculated for the whole
time series and it is equal to 92.5 t/TJ in 2014.

CO, implied emission factor trend of liquid fuels for this category is driven by the mix of high and low
sulphur fuel oil consumptions that is changed in the years as a consequence of the adoption of air quality
European Directives introducing air pollutants ceilings at the stacks, and the policies at national level which
established stringent ceiling for new and old plants and a timing scheduled for their implementation. The
CH, implied emission factor is the weighted average of gasoil and residual oil emission factors equal to 1.5
g/GJ and 3 g/GJ respectively. The general decreasing trend is due to the minor use of fuel oil for energy
production, with a minimum in 2011, while the amount of gasoil, which is related to the start up of power
plants and to the gasoil used in stationary engines, has a more stable trend.

3.3.1.2 Methodological issues

The data source on fuel consumption is the annual report “Statistical data on electricity production and
power plants in Italy” (“Dati statistici sugli impianti e la produzione di energia elettrica in Italia”), edited
from 1999 by the Italian Independent System Operator (TERNA, several years). The reports refer to the total
of producers and the estimate of the part belonging to public electricity production is made by the inventory
team on the basis of detailed electricity production statistics by industrial operators. Data on total electricity
production for the year 2014 are reported in Annex 2. For the time series, see previous NIR reports. The
emission factors used are listed in Table 3.12.

Another source of information is the National Energy Balance (MSE, several years [a]), which contains data
on the total electricity producing sector. The data of the National Energy Balance (BEN) are also used to
address the statistical survey of international organizations, IEA and Eurostat. Both BEN and TERNA
publications could be used for the inventory preparation, as they are part of the national statistical system and
published regularly.

A detailed analysis of both sources is reported in Annex 2; TERNA data appears to be more suitable for
inventory preparation. From year 2005 onwards a valuable source of information is given by the reports
prepared for each industrial installation subject to EU ETS scheme. These reports are prepared by
independent qualified verifiers and concern the CO, emissions, emission factors and activity data, including
fuel used. ISPRA receives copy of the reports from the competent authority (Ministry of Environment) and
has been able to extract the information relative to electricity production. The information available is very
useful but not fully covering the electricity production sector or the public electricity production. The EU
ETS does not include all installations, only those above 20 MWe, it is made on a point source basis so the
data include electricity and heat production while the corresponding data from TERNA, concerning only the
fuel used for electricity production, are commercially sensitive, confidential and they are not available to the
inventory team. Anyway the comparison of data collected by TERNA with those submitted to the EU ETS
allows identifying possible discrepancies in the different datasets and thus providing the Ministry of
Economic Development experts with useful suggestions to improve the energy balance.

To estimate CO, emissions, and also N,O and CH, emissions, a rather complex calculation sheet is used
(APAT, 2003[a]). The data sheet summarizes all plants existing in Italy divided by technology, about 60
typologies, and type of fuel used; the calculation sheet is a model of the national power system. The model is
aimed at estimating the emissions of pollutants different from CO, that are technology dependent. For each
year, a run estimates the fuel consumed by each plant type, the pollutant emissions and GHG emissions. The
model has many possible outputs, some of which are built up in order to reproduce the data available from
statistical source. The model is revised every year to mirror the changes occurred in the power plants.
Moreover, the model is also able to estimate the energy/emissions data related to the electricity produced and
used on site by the main industrial producers. These data are reported in the other energy industries, Tables
1.A.1.b and 1.A1.c, and in the industrial sector section, Tables 1.A.2. More detailed information is supplied
in Annex 2.
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In Table 3.6, fuel consumptions and emissions of 1.A.1.a category are reported for the time series. Table 3.6
shows a decrease in fuel consumption and overall decrease in GHG emissions. However, a slower decrease
is observed in CH4 and N,O emissions due to the increase in use of natural gas and biomass.

Table 3.6 Public electricity and heat production: Energy data (TJ) and GHG emissions, 1990-2014

1990 1995 2000 2005 2010 2011 2012 2013 2014
Fuel
Consumption (T)) 1,421,605 1,462,929 1,663,527 1,785,232 1,427,944 1,411,022 1,371,313 1,180,276 1,072,055
GHG (Gg) 107,557 109,858 116,060 120,682 94,117 92,751 92,110 79,077 71,759
CO, (Gg) 107,158 109,466 115,693 120,269 93,775 92,373 91,716 78,690 71,379
CH, (Gg) 3.7 39 3.8 4.0 33 3.7 3.7 3.7 3.6
IN,O (Gg) 1.0 1.0 09 1.0 0.9 1.0 1.0 1.0 1.0]

Source: ISPRA elaborations

As the main data source refers to the whole electricity production sector, the uncertainty and time-series
consistency, source-specific QA/QC and verification, recalculations and planned improvements are all
addressed in Annex 2.

3.3.2 Refineries

3.3.2.1 Source category description

This subsector covers the energy emissions from the national refineries (14 plants in 2014), including the
energy used to generate electricity for internal use and exported to the national grid by power plants that
directly use off-gases or other residues of the refineries. These power plants are generally owned by other
companies but are located inside the refinery premises or just sideway. In 2014 the power plants included in
this source category have generated 9.2% of all electricity produced with combustion processes in Italy.

The energy consumption and emissions are reported in CRF Table 1.A.1.b. Parts of refinery losses, flares,
are reported in CRF Table 1.B.2.a and c, using [IPCC emission factors.

3.3.2.2 Methodological issues

The consumption data used for refineries come from BEN (MSE, several years [a]); the same data are also
reported by Unione Petrolifera, the industrial category association (UP, several years). From 2005 onwards,
also the EU ETS “verifier’s reports” cover almost the entire sector, for energy consumptions, combustion
emissions and process emissions. Other sources of information are the yearly reporting obligations for the
large combustion plants under European Directive (LCP) and the E-PRTR Regulation; both data collections
include most of refineries but not all the emission sources.

The available data in BEN specify the quantities of refinery gas, petroleum coke and other liquid fuels. They
are reported in Annex 5, Table A5.6.

For the part of the energy and related emissions due to the power plants the source is TERNA, refer to Annex
2 for further details. The quota of total energy consumption from electricity production included in source
category 1.A.1.b is estimated by the electricity production model on the basis of fuels used and plant
location.

All the fuel used in boilers and processes, the refinery “losses” and the reported losses of crude oil and other
fuels (that are mostly due to statistical discrepancies) are considered to calculate emissions. Fuel lost in the
distribution network is accounted for here and not in the individual end use sector. From 2002 particular
attention has been paid to avoid double counting of CO, emissions checking if the refinery reports of
emissions already include losses in their energy balances. IPCC Tier 2 emission factors and national
emission factors are used as reported in Table 3.12.

From 2008, TERNA modified the detailed table of fuel consumption and related energy produced
introducing a more complete list of fuels. Aim of the change was to revise the consumption values of waste
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fuels which are very important for estimating the contribution of renewable to electricity production and
consequently greenhouse gases.
In Table 3.7, a sample calculation for the year 2014 is reported, with energy and emission data.

Table 3.7 Refineries, CO, emission calculation, year 2014

Consumption, TJ CO, emissions, Gg

REFINERIES [Petroleum coke Ref. gas Liquid fuels Natural gas|Petroleum coke Ref. gas Liquid fuels Natural gas

energy| 108,712 63,902 9,045 3,640
furnaces) 27,765 82,006 12,435 2,616 4,765 933

TOTAL 294,820 21,000

Source: ISPRA elaborations

From 2005, the weighted average of CO, emission factor reported by operators in the context of the EU ETS
scheme is used for petroleum coke, refinery gas and synthesis gas from heavy residual fuels. The trend of the
implied emission factor is driven by the mix of the fuels used in the sector. The main fuels used are refinery
gases, fuel oil and petroleum coke, which have very different emission factors, and every year their amount
used changes resulting in an annual variation of the IEF. The increase in the last years, with respect to the
nineties, of the consumption of fuels with higher carbon content, as petroleum coke and synthesis gas
obtained from heavy residual fuels, explains the general growth of the IEF for liquid fuel reported in the CRF
for this sector.

In the following box, liquid fuel consumptions of 1.A.1.b category disaggregated by fuel are reported.

Liquid fuel consumptions in petroleum refining (T.J), 1990-2014

1990 1995 2000 2005 2010 2011 2012 2013 2014
Refinery gas 119,176.49  138,163.39  118,501.19  129.837.27  133,527.54  117,850.16  100,867.39  99,009.70 93,352.96
Naphta 526.34 868.59 4,444.06 244930 1,220.05 1,092.02 783.24 478.65 1,771.08
Pet coke 29,120.50  28,652.73  40,59448  49.868.02 4279626  45396.60  40,652.80  29,848.51 30,890.32
Synthesis gas - - 36,400.63 6497721 78,575.14 6301074 6623240 7533235 71,583.03
Fuel oil 87,501.74  101429.68  86,684.53 7608442 8191347  88,617.83 86,463.15  41,835.58 31,458.18
LPG 2,025.05 1,979.02 325347 2,593.24 1,794.93 1,242.64 1,058.55 1,426.74 64433
Gasoil 2,558.92 2,071.07 7,259.21 11,317.67 879.47 1,046.00 930.52 170.71 1,194.94
Gasoline 3,426.68 4,520.79 303.34 958.13 - - - - -
Total 24433572 277,685.28 297.440.90  338,085.26  340,706.86  318.255.99  296.988.05  248,102.24  230,894.85

3.3.2.3 Uncertainty and time-series consistency

The combined uncertainty in CO, emissions from refineries is estimated to be about 4.2% in annual
emissions; a higher uncertainty, equal to 50.1%, is calculated for CHs and N,O emissions because of the
uncertainty levels attributed to the related emission factors.

Montecarlo analysis has been carried out to estimate uncertainty of CO, emissions from stationary
combustion of solid, liquid and gaseous fuels emissions, resulting in 5.1%, 3.3% and 5.8%, respectively.
Normal distributions were assumed for all the parameters. A summary of the results is reported in Annex 1.
In Table 3.8 GHG emissions from the sector in the years 1990, 1995, 2000, 2005, 2010-2014 are reported.

Table 3.8 Refineries, GHG emission time series

1990 1995 2000 2005 2010 2011 2012 2013 2014

CO, emissions, Mt 17.2 19.5 223 26.4 28.3 27.1 259 22.2 21.0
CH, emissions, Gg 0.46 0.53 0.59 0.67 0.74 0.71 0.69 0.56 0.53
IN,O emissions, Gg 0.49 0.56 0.60 0.68 0.70 0.65 0.61 0.52 0.48

Refinery, total, Mt -, 5 197 224 266 285 273 26.1 23 212
CO, eq

Source: ISPRA elaborations
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An upward trend in emission levels is observed from 1990 to 2010 explained by the increasing quantities of
crude oil processed and the complexity of process used to produce more environmentally friendly
transportation fuels. Liquid fuel consumptions have reached a plateau in 2010 and they are now in a
downward trend that is expected to continue, due to the reduced quantities of crude oil processed and
electricity produced and to the gradual substitution with natural gas fuel consumption.

3.3.2.4 Source-specific QA/QC and verification

Basic data to estimate emissions have been reported by national energy balance and the national grid
administrator. Data collected under other reporting obligations that include refineries (EU ETS, LCP and E-
PRTR databases) have been used to cross-check the energy balance data, fuels used and emission factors.
Differences and problems have been analysed in details and solved together with Ministry of Economic
Development experts, who are in charge of preparing the National Energy Balance.

3.3.2.5 Source-specific recalculations

In 2016 submission, no recalculations occurred for this category.

3.3.2.6 Source-specific planned improvements

No specific improvements are planned for the next submission.

3.3.3 Manufacture of Solid Fuels and Other Energy Industries

3.3.3.1 Source category description

In Italy, all the iron and steel plants are integrated, therefore there is no separated reporting for the different
part of the process. A few coke and “manufactured gas” producing plants were operating in the early nineties
and they have been reported here. Only one small manufactured gas producing plant is still in operation from
2002.

In this section, emissions from power plants, which use coal gases, are also reported. In particular, we refer
to the electricity generated in the iron and steel plant sites (using coal gases and other fuels). In 2014 the
power plants included in this source category have generated about 3% of all electricity produced with
combustion processes in Italy.

With regard to the manufacture of other solid fuels, in Italy, charcoal was produced in the traditional way
until the sixties while now it is prevalently produced in modern furnaces (e.g with the VMR system) where
exhaust gases are collected and recycled to produce the energy for the furnace itself. This system ensures
good management of the exhausts and the temperature, so that any waste of energy is prevented and
emissions are kept to a minimum.

So CH,4 emissions from the production of charcoal are not accounted for also considering that the emission
factor available in the Revised 1996 IPCC Guidelines, in Table 1-14 vol.3 (IPCC, 1997), refers to production
processes in developing countries not applicable to our country anymore. Moreover in the IPCC Good
Practice Guidance as well as in the IPCC 2006 Guidelines no guidance is supplied for charcoal production.

3.3.3.2 Methodological issues

Fuel consumption data for the sector are reported in the BEN (MSE, several years [a]). Fuels used to produce
energy are also reported with more detail as for fuel disaggregation level by TERNA (TERNA, several
years). From 2005 onwards, also the EU ETS “verifier’s reports” cover almost the entire sector, for energy
consumptions, combustion emissions and process emissions. Other sources of information are the yearly
reporting obligations for the large combustion plants under European Directive (LCP) and for facilities under
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the E-PRTR Regulation; both reporting obligations include most of the iron and steel integrated plants and
the only coke producing plant but not all the emission sources. A carbon balance is done, as suggested by the
IPCC good practice guidance, to avoid over or under estimation from the sector. In Annex 3 further details
on carbon balances of solid fuels and derived gases used are reported.

The high-implied emission factor for solid fuels is due to the large use of derived steel gases and in particular
blast furnace gas to produce energy. These gases have been assimilated to the renewable sources and
incentives are still provided for their use.

Other fuels are used in co-combustion with coal gases to produce electricity and they are reported by
TERNA, see Annex 2. From 2008, natural gas and fuel oil consumptions reported in the CRF for this sector,
are those communicated by the operators of the plants included in the sector in the framework of the EU ETS
scheme. The consumptions of these fuels, especially for natural gas, are higher than those reported for the
previous years. Fuel consumption reported in the sector is subtracted from the total fuel consumption to
produce energy, guaranteeing that over and under estimation are avoided.

CH,4 emissions from coke ovens are estimated on the basis of production data to take in account additional
volatile emissions due to the specific process. Average emission factors are calculated on the basis of
information communicated by the four plants under the EPRTR registry.

3.3.3.3 Uncertainty and time-series consistency

The combined uncertainty in CO, emissions from integrated iron and steel plants is estimated to be about
4.2% in annual emissions; a higher uncertainty, equal to 50.1%, is calculated for CH, and N,O emissions on
account of the uncertainty levels attributed to the related emission factors.

Montecarlo analysis has been carried out to estimate uncertainty of CO, emissions from stationary
combustion of solid, liquid and gaseous fuels emissions, resulting in 5.1%, 3.3% and 5.8%, respectively.
Normal distributions have been assumed for all the parameters. A summary of the results is reported in
Annex 1.

In Table 3.9 GHG emissions from the sector in the years 1990, 1995, 2000, 2005, 2010-2014 are reported.

Table 3.9 Manufacture of solid fuels, GHG emission time series

1990 1995 2000 2005 2010 2011 2012 2013 2014
l(\j/l(z[)2 emissions, 13.8 12.5 14.4 13.5 11.8 12.3 9.5 7.1 6.8
81;4 emissions, 3.8 2.3 1.2 0.7 0.7 0.7 0.5 0.5
IN,O emissions, 01 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Gg
Total, 14.0 12.6 145 13.6 11.8 124 9.5 7.1 6.9
Mt CO, eq ' i ' ' . : : . '

Source: ISPRA elaborations

The trend of CO, and N,O emissions is driven by the production trends combined with an increase in energy
consumption required by more energy intensive products. In 2009 a strong reduction of emissions is
observed due to the effects of the economic recession that in 2010 and 2011 has partially recovered. In 2012
and 2013 a further drop occurred for the economic crisis.

The trend of CH,4 emissions is driven by the coke production trend, decreased from 6.4 Mt in 1990 to 4.5Mt
in 2000 and by the renewal of the production plants. In particular the strong reduction of CH4 emissions in
the last years is the result of the renewal of the coke production plants in Taranto, started in 2005, and the
implementation of best available technologies to reduce volatile organic compounds. In 2009, as well as in
2013, national coke production has reduced of about 40% with respect to the previous year, determining a
loss in efficiency of the production plants and an increase of emissions by product unit (IEF) for that year.
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3.3.3.4 Source-specific QA/QC and verification

Basic data to estimate emissions have been reported by national energy balance and the national grid
administrator. Data collected under other reporting obligations that include integrated iron and steel plants,
such as EU ETS Directive, LCP and E-PRTR databases, have been used to cross-check the energy balance
data, fuels used and emission factors. Differences and problems have been analysed in details and solved
together with Ministry of Economic Development experts, which are in charge to prepare the National
Energy Balance. In particular, in the national PRTR register the integrated plants report every year the CO,
emitted at each stage of the process, coke production, sinter production and iron and steel production, which
result from separate carbon balances calculated in each phase of the production process. Moreover, total CO,
emissions reported in the E-PRTR by the operators are equal to those reported under the EU ETS scheme.
The detailed analysis and comparison of the different data reported improved the allocation of fuel
consumption and CO, emissions between 1.A.l.c and 1.A.2.a sectors. From the 2010 submission, in fact,
coking coal losses for transformation process and related emissions have been reallocated under 1.A.1.c
instead of 1.A.2.a.

3.3.3.5 Source-specific recalculations

In the 2016 submission, no recalculations occurred for this category.

3.3.3.6 Source-specific planned improvements

No specific improvements are planned for the next submission.

34 Manufacturing industries and construction

3.4.1 Sector overview

Included in this category are emissions which originate from energy use in the manufacturing industries
included in category 1.A.2. Where emissions are released simultaneously from the production process and
from combustion, as in the cement, lime and glass industry, these are estimated separately and included in
category 2.A. All greenhouse gases as well as CO, NOx, NMVOC and SO, emissions are estimated.

In 2014, energy use in industry account for 14.8% of total national CO, emissions, 0.6% of CH,, 5.3% of
N;O. In term of CO, equivalent, manufacturing industry share 12.4% of total national greenhouse gas
emissions.

Four key categories have been identified for this sector in 2014, for level and trend assessment, using both
the IPCC Approach 1 and Approach 2:

Manufacturing industries and construction - CO, gaseous fuels (L, T);
Manufacturing industries and construction - CO, solid fuels (L, T);
Manufacturing industries and construction - CO, liquid fuels (L, T);
Manufacturing industries and construction - N,O liquid fuels (L2).

All these categories, except N,O from liquid fuels, are also key category including the LULUCF estimates in
the key category assessment.

In the following Table 3.10, GHG emissions connected to the use of fossil fuels, process emissions excluded,

are reported for the years 1990, 1995, 2000, 2005 and 2010-2014. Industrial emissions show oscillations,
related to economic cycles.
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Table 3.10 Manufacturing industry, GHG emission time series

1990 1995 2000 2005 2010 2011 2012 2013 2014
CO, emissions, Gg 84,535 84,347 82,101 78,062 60,086 59,659 53,365 50,037 50,789
CH, emissions, Gg 6.82 7.02 5.72 6.28 5.51 6.90 8.14 1030 10.85
IN,O emissions, Gg 4.93 4.52 4.66 5.02 4.01 3.97 3.54 3.35 3.28
Industry, total, Gg CO; eq 86,175 85,869 83,634 79,715 61,419 61,013 54,622 51,292 52,038

Source: ISPRA elaborations

In Table 3.11 emissions are reported by pollutant for all the subsectors included in the sector.

A general trend of reduction in emissions is observed from 1990 to 2014; some sub sectors reduced sharply
(iron and steel, chemical, non metallic minerals), other sub sectors (non ferrous metals, pulp and paper)
increased their emissions. In 2009 an overall reduction of emissions for all the sectors occurred due to the
effects of the economic recession. In 2010 production levels restored for iron and steel, but a further
significant drop is noted in 2013 due to environmental constraints of the main integrated iron and steel plant
in Italy, located in Taranto, which had to reduce its steel production level. Non metallic minerals emission
trend is driven by the cement industry which strongly reduced its production levels in 2009 and further in
2012, in relation to the economic recession and the crisis of building construction sector.

The increase of CH, and N,O emissions in the last years for food sector is driven by the increase of biomass
used as a fuel in this sector.

Table 3.11 Trend in greenhouse gas emissions from the manufacturing industry sector, 1990-2014

GAS/SUBSOURCE 1990 1995 2000 2005 2010 2011 2012 2013 2014
CO, (Gg)

1.A.2.a Iron and Steel 17,225 18,010 13,172 13,230 13,381 15,468 14,704 11,361 11,041
1.A.2.b Non-Ferrous Metals 748 914 1,265 1,175 1,139 1,120 1,068 1,121 1,070
1.A.2.c Chemicals 19,263 17,322 12,274 10,939 8,234 7,087 7,306 8,188 8,401
1.A.2.d Pulp, Paper and Print 3,077 4,166 4,235 4,591 4,603 4,449 4315 4,263 4,146
1.A.2.e Food 3,857 5,067 6,262 6,490 4,428 4,296 3,532 3,532 3,476
1.A.2.f Non-metallic minerals 21,225 18,600 24,539 24,534 18,258 18,210 14,513 13,563 14,106
1.A.2.g Other 19,141 20,269 20,355 17,102 10,042 9,030 7,926 8,008 8,548
CH, (Mg)

1.A.2.a Iron and Steel 3,795 4,226 3,093 3,304 2,880 3,254 3,315 2,612 2,663
1.A.2.b Non-Ferrous Metals 13 16 27 24 21 21 20 22 21
1.A.2.c Chemicals 798 677 318 340 205 176 176 177 179
1.A.2.d Pulp, Paper and Print 77 94 91 104 85 81 78 83 79
1.A.2.e Food 105 127 175 410 819 1,912 3,328 6,272 6,797
1.A.2.f Non-metallic minerals 1,412 1,276 1,463 1,624 1,197 1,161 967 879 844
1.A.2.g Other 619 605 556 470 300 290 255 256 265
N,0 (Mg)

1.A.2.a Iron and Steel 362 370 302 330 292 335 306 237 232
1.A.2.b Non-Ferrous Metals 13 16 25 23 21 21 20 21 20
1.A.2.c Chemicals 346 285 159 152 112 96 97 99 112
1.A.2.d Pulp, Paper and Print 64 82 81 89 82 79 77 77 75
1.A.2.e Food 52 53 76 91 57 78 87 144 155
1.A.2.f Non-metallic minerals 2,644 2,285 2,630 2,986 2,183 2,102 1,715 1,533 1,451
1.A.2.g Other 1,450 1,427 1,389 1,350 1,262 1,257 1,235 1,236 1,239

Source: ISPRA elaborations

77



3.4.2 Source category description

The category 1.A.2 comprises seven sources: 1.A.2.a Iron and Steel, 1.A.2.b Non-Ferrous Metals, 1.A.2.c
Chemicals, 1.A.2.d Pulp, Paper and Print, 1.A.2.e Food, 1.A.2.f Non-metallic minerals, 1.A.2.g Other.

Iron and steel

The main processes involved in iron and steel production are those related to sinter and blast furnace plants,
to basic oxygen and electric furnaces and to rolling mills.

Most of emissions are connected to the integrated steel plants, while for the other plants, the main energy
source is electricity (accounted for in 1.A.1.a) and the direct use of fossil fuels is limited to heating — re
heating of steel in the intermediate part of the process.

There were four integrated steel plants in 1990 that from 2005 are reduced to two, with another plant that
still has a limited production of pig iron. Nevertheless, the steel production in integrated plants has not
changed significantly in the 1990-2008 period due to an expansion in capacity of the two operating plants.
The maximum production was around 11 Mt/y in 1990, 1995 and in 2005-2008, with lower values in other
years and the lowest of 6 Mt in 2009.

It has to be underlined that the integrated steel plants include also the cogeneration of heat and electricity
using the recovered “coal gases” from various steps of the process, including steel furnace gas, BOF gas and
coke oven gas. All emissions due to the “coal gases” used to produce electricity are included in the electricity
grid operator yearly reports and are accounted in the category 1.A.1.c. No detailed info is available for the
heat produced, so the emissions are included in source category 1.A.2.a.

With the aim to avoid double counting process-related emissions from the iron and steel subcategory are
reported in the industrial processes sector. CH, emissions are estimated for each emitting activities according
to the classification of activities described in the EMEP/EEA guidebook and consequently allocated at the
combustion or industrial processes sector in consideration of the relevant methodological issues. More in
detail CH4 process emissions for pig iron and steel production are already allocated to the industrial
processes sector as well as fugitive CH,; emissions from coke production are reported under fugitive
emissions while CH4 emissions from the combustion of fuels are allocated to the energy sector.

Non-Ferrous Metals

In Italy, the production of primary aluminium stopped in 2013 (and was 232 Gg in 1990) while secondary
aluminium accounts for 350 Gg in 1990 and 735 Gg in 2014. These productions however use electricity as
the primary energy source so the emissions due to the direct use of fossil fuels are limited.

The sub sector comprises also the production of other non-ferrous metals, both primary and secondary
copper, lead, zinc and others; but also those productions have a limited share of emissions. Magnesium
production is not occurring.The bulk of emissions are due to foundries that prepare mechanical pieces for the
engineering industry or the market, using all kinds of alloys, including aluminium, steel and iron.

Chemicals

CO,, CH,4 and N,O emissions from chemical and petrochemical plants are included in this sector.

In Italy there are petrochemical plants integrated with a nearby refinery and stand alone plants that get the
inputs from the market. Main products are Ethylene, Propylene, Styrene.

In particular, ethylene and propylene are produced in petrochemical industry by steam cracking. Ethylene is
used to manufacture ethylene oxide, styrene monomer and polyethylene. Propylene is used to manufacture
polypropylene but also acetone and phenol. Styrene, also known as vinyl benzene, is produced on industrial
scale by catalytic dehydrogenation of ethyl benzene. Styrene is used in the rubber and plastic industry to
manufacture through polymerisation processes such products as polystyrene, ABS, SBR rubber, SBR latex.
Except for ethylene oxide production, which has stopped since 2002, the other productions of the above
mentioned chemicals still occur in Italy. Activity data are stable from 1990 to 2012, with limited yearly
variations, and a reduction in the last two years.

Chemical industry includes non organic chemicals as chlorine/soda, sulphuric acid, nitric acid, ammonia. A
limited production of fertilizers is also present in Italy. From 1990 to 2014 the production has been greatly
reduced, with less than half of the 1990 production still occurring in 2014.

This source category does include some emissions from the cogeneration of electricity. Due to the
transformation of some of those plants in power plants directly connected to the grid, and so reported in
category 1.A.l.a, the percentage of the category 1.A.2.c CO, emissions due to electricity generation has
reduced from 1990 to 2014.
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Pulp, Paper and Print

Emissions from the manufacturing of paper are included in this source category. In Italy the manufacture of
virgin paper pulp is rather limited, with a production feeding less than 5% of the paper produced in 2014.
Most of the pulp was imported in 1990, while in 2014 half of the pulp used is produced locally from recycled
paper. The paper production is expanding and activity data (total paper produced) were 6.3 Mt in 1990 and
8.6 Mt in 2014. The printing industry represents a minor part of the source category emissions.

This source category includes also the emissions from the cogeneration of electricity. Due to the
transformation of some of those plants in power plants directly connected to the grid (and so reported in
category 1.A.l.a), the percentage of the category 1.A.2.d CO, emissions due to electricity generation has
strongly reduced from 1990 to 2014.

Food

Emissions from the food production are included in this source category. In Italy the industrial food
production is expanding. A comprehensive activity data for this sector is not available; energy fuel
consumption was estimated to be 62 PJ in 1990 and 104 PJ in 2014. Value added at constant prices has
increased of 0.6% per years from 1990 to 2003 and almost constant from 2004.

This source category also includes emissions from the cogeneration of electricity. Due to the transformation
of those plants in power plants directly connected to the grid, and so reported in category 1.A.l.a, the
percentage of the category 1.A.2.e CO, emissions due to electricity generation has reduced from 1990 to
2014.

Non-metallic minerals

This sector, which refers to construction materials, is quite significant in terms of emissions due to the
energy intensity of the processes involved. Construction materials subsector includes the production of
cement, lime, bricks, tiles and glass. It comprises thousands of small and medium size enterprises, with only
a few large operators, mainly connected to cement production. Some of the production is also exported. The
description of the process used to produce cement, lime and glass is reported in chapter 4, industrial
processes.

The fabrication of bricks is a rather standard practice in most countries and does not need additional
description; fossil source is mainly natural gas. A peculiar national circumstance is the fabrication of tiles, in
which are involved many specialised “industrial districts” where many different independent small size
enterprises are able to manufacture world level products for both quality and style, exported everywhere.
Generally speaking, the processes implemented are efficient with reference to the average European level
and use mostly natural gas as the main fossil source since the year 2000.

The activity data of industries oriented to so different markets are, of course, peculiar to each subsector and it
is difficult to identify a common trend. The productions of cement, lime and glass are the most relevant from
the emissions point of view.

This subsector is the most important of 1.A.2 category and accounts, in 2014, for 27.9% of total 1.A.2 GHG
emissions, and 3.5% of total national emissions.

Other

This sector comprises emissions from many different industrial subsectors, some of which are quite
significant in Italy in terms of both value added and export capacity.

In particular, engineering sectors (vehicles and machines manufacturing) is the main industrial sub sector in
terms of value added and revenues from export and textiles was the second subsector up to year 2000.

The remaining “other industries” include furniture and other various “made in Italy” products that produce
not negligible amounts of emissions.

This source category includes also emissions from the cogeneration of electricity. Due to the transformation
of some of those plants in power plants directly connected to the grid, reported in category 1.A.l.a, the
percentage of the category 1.A.2.g CO, emissions due to electricity generation has reduced in the last years.

3.4.3 Methodological issues
Energy consumption for this sector is reported in the BEN (see Annex 5, Tables A5.9 and A5.10). The data

comprise specification of consumption for 13 sub-sectors and more than 25 fuels. These very detailed data,
combined with industrial production data, allow for a good estimation of all the fuel used by most industrial
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sectors, with the details required by CRF format. With reference to coal used in the integrated steel
production plants the quantities reported in BEN are not used as such but a procedure has been elaborated to
estimate the carbon emissions linked to steel production and those attributable to the coal gases recovered for
electricity generation, as already mentioned in paragraph 3.4.1. The detailed calculation procedure is
described in Annex 3. Moreover, a part of the fuel input is considered in the estimation of process emissions,
see chapter 4 for further details.

The balance of fuel (total consumption minus industrial processes consumption) is considered in the
emission estimate; CO, emission factors used for 2014 are listed in Table 3.12. The procedure used to
estimate the national emission factors is described in Annex 6. These factors account for the fraction of
carbon oxidised equal to 1.00 for solid, liquid and gaseous fuels, as suggested by the IPCC 2006 guidelines
(IPCC, 2006). For some fuels as natural gas, coal and residual oil, country specific emission factors are
available for the whole time series; so their time series takes into account different oxidation factors
according to the improving of combustion efficiency occurred in the nineties, but considering the value equal
to 1.00 from 2005. For petroleum coke, synthesis gas from heavy residual, refinery gases, iron and steel
derived gases, from 2005, and for residual gases from chemical processes, from 2007, CO, emission factors
have been calculated based on the data reported by operators under the EU ETS scheme. See Annex 6 for
further details. For the other fuels where national information was not available default emission factors
provided by the IPCC 2006 Guidelines have been used (IPCC, 2006).

Table 3.12 Emission Factors for Power, Industry and Civil sector

tCO,/TJ tCO, / t t CO, / toe
Liquid fuels
Crude oil 73.300 3.101 3.067
Jet gasoline 70.000 3.101 2.929
Jet kerosene 71.500 3.153 2.992
Petroleum Coke* 94.234 3.151 3.943
Gasoil 74.100 3.186 3.100
Orimulsion 77.000 2.118 3.222
Fuel oil* 76.439 3.142 3.198
Heavy residual in refineries* 80.499 3.135 3.368
Synthesis gas from heavy residual® 100.596 0.962 4.209
Residual gases from chemical processes* 43.589 2.681 1.824
Gaseous fuels
INatural gas* 56.966 1.952 (sm’) 2.383
Solid fuels
Steam coal* 94.056 2.454 3.935
"sub-bituminous" coal 96.100 1.816 4.021
Lignite 101.000 1.202 4.226
Coking coal* 90.143 3.060 3.772
Coke* 109.616 3.230 4.586
Biomass
Solid Biomass* (94.600) (0.962) (3.961)
Derived Gases
Refinery Gas* 58.109 2.666 (sm’) 2.431
Coke Gas* 43.767 0.776 (sm’) 1.831
Oxygen converter Gas* 200.970 1.335 (sm?) 8.409
Blast furnace* 245.964 0.962 (sm’) 10.291
Other fuels
Municipal solid waste* 114.334 1.052 4.784
*country specific emission factors

Source: ISPRA elaborations

Other sources of information are the yearly survey performed for the E-PRTR, since 2003, and the EU ETS;
both surveys include main industrial operators, but not all emission sources. In particular from 2005 onwards
the detailed reports by operators subject to EU ETS constitute a valuable source of data, as already said
above with reference to oxidation factors and average emission factors.
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In general, in the industrial sector, the ETS data source is used for cross checking BEN data.
Energy/emissions data from EU ETS survey of industrial sectors should be normally lower than the
corresponding BEN data because only part of the installations / sources of a certain industrial sub sector are
subject to EU ETS. In case of missing sources or lower figures in the BEN than ETS, at fuel sector level, a
verification procedure is carried out.

Since 2007 data, ISPRA verifies actual data from both sources and communicates potential discrepancies to
MSE. Thus a verification procedure is started that can eventually modify BEN data. However, we underline
that EU ETS data do not include all industrial installations and cannot be used directly to estimate sectoral
emissions for a series of reasons that will be analyzed in the following, sector by sector.

Biomass fuel consumption in the sector is driven by the use of wood in the non-metallic sub category and
biogas from agriculture residues in the food sub category. The trend of the implied emission factors are
driven in the last years by the exponential increase of the biogas fuel consumption, observed mainly in the
food processing industry, and the strong decrease of wood consumption in industry, as supplied by the
national energy balance (MSE, several years [a]).

Other fuels include residual gas from chemical processes fuel consumption, reported in the chemical sub
category. The emission factors time series is reported in Table A6.12 of Annex 6 and they have been derived
from data reported to the ETS by the plants using that fuel.

Iron and steel

For this sector, all main installations are included in EU ETS, but only from 2013 all sources of emissions
are included. In the previous years only part of the processes of integrated steel making was subject to EU
ETS, in particular the manufacturing process after the production of row steel was excluded up to 2007 and
only the lamination processes have been included from 2008.

So the EU ETS data have been of limited use for this subsector and the procedure set up starting from the
total carbon input to the steel making process, is the most comprehensive one to estimate the emissions to be
reported in 1.A.2.a, see Annex 3 for further details.

Of course, data available from EU ETS are used for cross-checking the national energy balance data, with an
aim to improve the consistency of the data set.

These plants are also reported in E-PRTR, but not all sources are included.

The low implied emission factors and annual variations in the average CO, emission factor for solid fuel are
due to the fact that both activity data and emissions reported under this category include the results of the
carbon balance (see Annex 3 for further details). The implied emission factor for 2014 is equal to 63.7 t/TJ
and the trend is quite stable with figures around 60-65 t/TJ. CH4 implied emission factor is equal to 23.6
kg/TJ in 2014 and it is higher than the default emission factors because of the specificities of the in-process
combustion activities. The sintering process is a pre-treatment step in the production of iron in which metal
ores, coke and other materials are roasted under burners, involving the mixing of combustion products and/or
the fuel with the product or raw materials (EMEP/EEA, 2009). Apart from combustion emissions, the
heating of plant feedstock and product can lead to substantial CH, emissions which are to be accounted for in
the combustion process.

Non-Ferrous Metals

These plants are mostly excluded from EU ETS; primary aluminium producing plants should be included
from 2013, but the only Italian plant closed in the same year. These plants are also in general not considered
in E-PRTR survey, because they do not reach the emission ceilings for mandatory reporting. In this context
emissions from the production processes are generally reported.

Chemicals

The use of EU ETS data for this subsector is rather complex because generally chemical plants are excluded
from EU ETS while petrochemical plants, which report also under the E-PRTR, are included. In this case,
the data set is used for cross checking BEN data. As mentioned in paragraph 3.4.1, also a small amount of
emissions connected to the production of electricity for the onsite use is reported in source 1.A.2.c, basic data
are taken from TERNA reports and the relative subsector amount is estimated with a model.

In this category, biomass refers to the steam wood fuel consumption as available in the BEN while other fuel
includes the consumption of residual gases from chemical processes. Relevant CO, emission factors are
reported in Table 3.12 above. For CH,4, the emission factor is equal to 3 kg/TJ, which is the value reported in
the IPCC guidelines for fuel oil; for N,O, the upper level of the EF for fuel oil specified in the 2006 IPCC
guidelines, equal to 2 kg/TJ, has been chosen.
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Pulp, Paper and Print

Most of the operators in the paper and pulp sector are included in EU ETS, while only a few of the printing
installations are included.

From 2010 submission CH,; and N,O emissions from biomass fuel consumption in the sector, have been
added to the inventory on the basis of the biomass fuel consumption reported in the annual environmental
report by the industrial association (ASSOCARTA, several years) and to the EU ETS. Statistics on biomass
fuel consumption appears from 1998. According to the information supplied by the industrial association of
the sector, ASSOCARTA, a few plants started to use biomass from 1998. The use of biomass has an
increasing trend till 2008 while in 2009 the use of biomass sharply reduced to return in the last two years at
the same level of 2008. From 2008 information is directly reported by the production plants in the
framework of the EU ETS. For the years from 1990 to 1997 the use of biomass for energy purposes in the
pulp and paper industry has been assumed not occurring. Biomass fuel consumption includes especially
black liquor but also industrial sludge and biogas from industrial organic wastes. CO, emission factor is
equal to 112.6 t/T1J.

Food

Emissions from the food production are included in this source category. A comprehensive activity data for
this sector is not available; the subsector comprises many small and medium size enterprises, with thousands
of different products. Limited info on this sector can be found in ETS survey, the sector is not included in the
scope of ETS.

Liquid fuel refers to fuel oil and LPG fuel consumption; in the last years a drop of fuel oil has been observed
resulting in the sharp decrease of the average emission factors.

For the years up to 2002, solid fuel consumption was mainly related to the consumption of coke and small
amount of lignite. From 2012 the fuel consumption and relevant emission factors refers only to coal.
Biomass includes fuel consumption of steam wood and biogas from food industrial residual. The CHy
implied emission factor time series is driven by the mix of these fuels. In this sector emissions are
prevalently from biogas from food industrial residual, with an EF of CH,4 equal to 153 kg/TJ, while in the
other manufacturing industries biomass refers to wood and similar with an EF of CH, equal to 30 kg/TJ.
Biogas from food industrial residual has a N,O EF, equal to 3 kg/TJ, while wood and similar have an EF
equal to 4 kg/T]J.

Non-metallic minerals

This sector comprises emissions from many different industrial subsectors, some of which are subject to EU
ETS and some not. Construction material subsector is energy intensive and it is subject to EU ETS. In the
national energy database (BEN), the data for construction material are reported separately and they can be
cross cheeked with ETS survey. However, in the construction material subsector, there are many small and
medium size enterprises, so the operators subject to ETS are only a part of the total.

Biomass includes wood fuel consumption and other non conventional fuels especially used in the
construction material subsector. CH, emission factor is equal to 27.5 kg/TJ and refers to the use of these non
conventional fuels for the cement production (EMEP/EEA, 2009).

Other
This sector comprises emissions from many different industrial subsectors, mainly not subject to EU ETS.

3.4.4 Uncertainty and time-series consistency

The combined uncertainty in CO, emissions for this category is estimated to be about 4% in annual
emissions; a higher uncertainty is calculated for CH4 and N,O emissions on account of the uncertainty levels
attributed to the related emission factors and the difference in emission factors between the industrial
subsectors, sources 1.a.2.a-g.

Montecarlo analysis has been carried out to estimate uncertainty of CO, emissions from stationary
combustion of solid, liquid and gaseous fuels emissions, resulting in 5.1%, 3.3% and 5.8%, respectively.
Normal distributions have been assumed for all the parameters. A summary of the results is reported in
Annex 1.
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Estimates of fuel consumption for industrial use in 2014 are reported in Annex 5, Tables A5.9 and A5.10.
Time series of the industrial energy consumption data are contained in the BEN time series and in the CRFs
and are reported in the following table.

Table 3.13 Fuel consumptions for Manufacturing Industry sector, 1990-2014 (TJ)

1990 1995 2000 2005 2010 2011 2012 2013 2014
1.A.2 Manufacturing 1,265428 1,308,830 1,305,976 1,267,177 956,015 970,449 862,658 838,817 855,086
Industries and Construction

a. Tron and Steel 271413 273216 231,016 250,701 220,112 250,336 230,682 183,365 180,107
b. Non-Ferrous Metals 12,067 15145 20,609 19,950 19,200 19,066 18,196 18,988 18,170
¢. Chemicals 290,074 269,682 203,069 180,188 141,158 121,788 125,763 138,840 143,492
d. Pulp, Paper and Print 50,520 70,371 74,175 79,633 79,014 77,383 74,881 74,150 72,146

e. Food Processing, Beverages
and Tobacco

f. Non-metallic minerals 280,705 268,150 341,220 349,384 255,520 269,897 198,362 188,859 194,966

62,141 85,138 103,552 108,371 78,415 83,782 82,410 101,947 104,464

g. Other 298,508 327,127 332,335 278,950 162,596 148,198 132,365 132,668 141,742

Source: ISPRA elaborations

Emission levels observed from 1990 to 2005 are nearly constant with some oscillations, linked to the
economic cycles. After year 2005 the general trend is downward, with oscillations due to the economic
cycles, see Table 3.11 above. The underlining reason for the reduced emissions is the reduced industrial
output, and the increase in energy efficiency.

3.4.5 Source-specific QA/QC and verification

Basic data to estimate emissions have been reported by national energy balance and the national grid
administrator. Data collected by other surveys that include EU-ETS and E-PRTR surveys have been used to
cross — check the energy balance data, fuels used and EFs. Differences and problems have been analysed in
details and solved together with MSE experts.

The energy data used to estimate emissions reported in table 1.A.2 have two different levels of accuracy:

e in general they are quite reliable and their uncertainty is the same of the BEN; as reported in Annex
4 the BEN survey covers 100% of import, export and production of energy; the total industrial
consumption estimate is obtained subtracting from the total the known energy quantities (obtained
by specialized surveys) used in electricity production, refineries and the civil sector.

e the energy consumption at sub sectoral level (sources 1.A.2.a-g) is estimated by MSE on the basis of
sample surveys, actual production and economic data; therefore the internal distribution on energy
consumption has not the same grade of accuracy of the total data.

3.4.6 Source-specific recalculations

Recalculations occurred for this category since 2005 because of the evaluation of emissions from industrial
waste with energy recovery and the subtraction, through the carbon balance (see Annex 3), of coals used in
EAF process, reported in the energy sector until the previous submission. The use of industrial waste in
manufacturing industries is linked to the use in the last 10 years in cement production plants and refers to the
consumption of RDF (Refuse-derived Fuel), tyres, waste oils and solvents. Activity data are not reported in
the Energy Balance submitted to Eurostat but only in the more detailed National Energy Balance and in the
ETS. Regarding EAF, once again thanks to ETS data, it has been possible to estimate the amount of
anthracite, graphite and coke used in the process with an increasing trend because of the partially substitution
of pig iron in the initial charge in the last years (see 2.C.1 for details).
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Furthermore, recalculations occurred in the 2016 submission due to the update of the carbon balance for the
iron and steel sector for 2013 as a consequence of an error detected.
The recalculation of the 1.A.2 subsector resulted in a increase of 2.7% in 2013 for CO,.

3.4.7 Source-specific planned improvements

No specific improvements are planned for the next submission.

3.5 Transport

This sector shows an increase in emissions over time, reflecting the trend observed in fuel consumption for
road transportation. The mobility demand and, particularly, the road transportation share have increased in
the period from 1990 to 2014, although since 2007 emissions from the sector begin to decrease. Emissions
show an increase of about 1.6 % from 1990 to 2014, and this results from an increase of about 25.9% from
1990 to 2006 and from a decrease of about -19.3% from 2006 to 2014; nevertheless an inversion of the trend
is observed in last year, equal to +1.4%. In 2012 a drop is observed in CO, emissions due to a sharp
reduction of gasoline and diesel fuel consumption for road transport, explained mainly by the economic
crisis, contributing to the reduction of movements of passengers and goods, and in a minor way by the
penetration in the market of low consumption vehicles.

The time series of CO,, CH4 and N,O emissions, in Mt CO, equivalent, is reported in Table 3.14; figures
comprise all