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3.2.9.11.1 Source category description (1.A.2.f Other) 171
3.2.9.11.2 Methodological issues (1.A.2.f Other) 171
3.2.9.11.3 Uncertainties and time-series consistency (1.A.2.f Other) 172
3.2.9.11.4 Source-specific quality assurance / control and verification (1.A.2.f Other) 172
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3.2.9.11.5 Source-specific recalculations (1.A.2.f Other) 172
3.2.9.11.6 Planned improvements (source-specific) (1.A.2.f Other) 173
3.2.10 Transport (1.A.3) 173
3.2.10.1 Transport - Civil aviation (1.A.3.a) 173
3.2.10.1.1 Source category description (1.A.3.a) 173
3.2.10.1.2 Methodological issues (1.A.3.a) 173
3.2.10.1.3 Uncertainties and time-series consistency (1.A.3.a) 183
3.2.10.1.4 Source-specific quality assurance / control and verification (1.A.3.a) 186
3.2.10.1.5 Source-specific recalculations (1.A.3.a) 186
3.2.10.1.6 Planned improvements (source-specific) (1.A.3.a) 186
3.2.10.2 Transport — Road transport (1.A.3.b) 187
3.2.10.2.1 Source category description (1.A.3.b) 187
3.2.10.2.2 Methodological issues (1.A.3.b) 187
3.2.10.2.3 Uncertainties and time-series consistency (1.A.3.b) 190
3.2.10.2.4 Source-specific quality assurance / control and verification (1.A.3.b) 190
3.2.10.2.5 Source-specific recalculations (1.A.3.b) 191
3.2.10.2.6 Planned improvements (source-specific) (1.A.3.b) 191
3.2.10.3 Transport — Railways (1.A.3.c) 191
3.2.10.3.1 Source category description (1.A.3.c) 191
3.2.10.3.2 Methodological issues (1.A.3.c) 192
3.2.10.3.3 Uncertainties and time-series consistency (1.A.3.c) 194
3.2.10.3.4 Source-specific quality assurance / control and verification (1.A.3.c) 194
3.2.10.3.5 Source-specific recalculations (1.A.3.c) 194
3.2.10.3.6 Planned improvements (source-specific) (1.A.3.c) 194
3.2.10.4 Transport — Navigation (1.A.3.d) 195
3.2.10.4.1 Source category description (1.A.3.d) 195
3.2.10.4.2 Methodological issues (1.A.3.d) 195
3.2.10.4.3 Uncertainties and time-series consistency (1.A.3.d) 197
3.2.10.4.4 Source-specific quality assurance / control and verification (1.A.3.d) 197
3.2.10.4.5 Source-specific recalculations (1.A.3.d) 197
3.2.10.4.6 Planned improvements (source-specific) (1.A.3.d) 197
3.2.10.5 Transport — Other transport (1.A.3.e) 198
3.2.10.5.1 Source category description (1.A.3.e) 198
3.2.10.5.2 Methodological issues (1.A.3.e) 198
3.2.10.5.3 Uncertainties and time-series consistency (1.A.3.e) 199
3.2.10.5.4 Source-specific quality assurance / control and verification (1.A.3.€) 200
3.2.10.5.5 Source-specific recalculations (1.A.3.€) 200
3.2.10.5.6 Planned improvements (source-specific) (1.A.3.e) 201

3.2.11 Other: Residential, commercial/institutional, agriculture, forestry and fisheries
(1.A.4) 201
3.2.11.1 Source category description (1.A.4) 201
3.2.11.2 Methodological issues (1.A.4) 203
3.2.11.3 Uncertainties and time-series consistency (1.A.4) 205
3.2.11.4 Source-specific quality assurance / control and verification (1.A.4) 206
3.2.11.5 Source-specific recalculations (1.A.4) 207
3.2.11.6 Planned improvements (source-specific) (1.A.4) 207
3.2.12 Other (1.A.5) 207
3.2.12.1 Source category description (1.A.5) 208
3.2.12.2 Methodological issues (1.A.5) 208
3.2.12.3 Uncertainties and time-series consistency (1.A.5) 209
3.2.12.4 Source-specific quality assurance / control and verification (1.A.5) 209
3.2.12.5 Source-specific recalculations (1.A.5) 209
3.2.13 Military 210
3.3 FUGITIVE EMISSIONS FROM FUELS (1.B) 210
3.3.1 Solid fuels (1.B.1) 210
3.3.1.1 Coal mining and handling (1.B.1.a) 212
3.3.1.1.1 Allgemeine Source category description Kohlenbergbau (1.B.1.a) 212
3.3.1.1.2 Methodological issues (1.B.1.a) 213
3.3.1.1.3 Uncertainties and time-series consistency (1.B.1.a) 214
3.3.1.1.4 Source-specific quality assurance / control and verification (1.B.1.a) 215
3.3.1.1.5 Source-specific recalculations (1.B.1.a) 215
3.3.1.1.6 Planned improvements (source-specific) (1.B.1.a) 216
3.3.1.2 Solid fuel transformation (1.B.1.b) 216
3.3.1.2.1 Source category description (1.B.1.b) 216
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3.3.1.2.2 Methodological issues (1.B.1.b) 216
3.3.1.2.3 Uncertainties and time-series consistency (1.B.1.b) 216
3.3.1.2.4 Source-specific quality assurance / control and verification (1.B.1.b) 217
3.3.1.2.5 Source-specific recalculations (1.B.1.b) 217
3.3.1.2.6 Planned improvements (source-specific) (1.B.1.b) 217
3.3.1.3 Other (1.B.1.c) 218
3.3.1.3.1 Source category description (1.B.1.c) 218
3.3.1.3.2 Methodological issues (1.B.1.c) 219
3.3.1.3.3 Uncertainties and time-series consistency (1.B.1.c) 219
3.3.1.3.4 Source-specific quality assurance / control and verification (1.B.1.c) 220
3.3.1.3.5 Source-specific recalculations (1.B.1.c) 220
3.3.1.3.6 Planned improvements (source-specific) (1.B.1.c) 220
3.3.2 Oil and natural gas (1.B.2) 220
3.3.2.1 Recalculations and time-series consistency (1.B.2 all) 221
3.3.2.2 Planned improvements (1.B.2, all) 222
3.3.2.3 OQil(1.B.2.a) 223
3.3.2.3.1 Oil, exploration (1.B.2.a.i) 223
3.3.2.3.1.1 Source category description (1.B.2.a.i) 223
3.3.2.3.1.2 Methodological issues (1.B.2.a.i) 223
3.3.2.3.1.3 Uncertainties and time-series consistency (1.B.2.a.i) 223
3.3.2.3.1.4 Source-specific quality assurance / control and verification (1.B.2.a.i) 223
3.3.2.3.1.5 Source-specific recalculations (1.B.2.a.i) 224
3.3.2.3.1.6  Planned improvements (source-specific) (1.B.2.a.i) 224
3.3.2.3.2 OQil, production (1.B.2.a.ii) 224
3.3.2.3.2.1 Source category description (1.B.2.a.ii) 224
3.3.2.3.2.2 Methodological issues (1.B.2.a.ii) 224
3.3.2.3.2.3 Uncertainties and time-series consistency (1.B.2.a.ii) 225
3.3.2.3.2.4 Source-specific quality assurance / control and verification (1.B.2.a.ii) 225
3.3.2.3.2.5 Source-specific recalculations (1.B.2.a.ii) 225
3.3.2.3.2.6  Planned improvements (source-specific) (1.B.2.a.ii) 225
3.3.2.3.3 OQil, transport (1.B.2.a.iii) 225
3.3.2.3.3.1 Source category description (1.B.2.a.iii) 225
3.3.2.3.3.2 Methodological issues (1.B.2.a.iii) 226
3.3.2.3.3.3 Uncertainties and time-series consistency (1.B.2.a.iii) 226
3.3.2.3.3.4 Source-specific quality assurance / control and verification (1.B.2.a.iii) 226
3.3.2.3.3.5 Source-specific recalculations (1.B.2.a.iii) 226
3.3.2.3.3.6  Planned improvements (source-specific) (1.B.2.a.iii) 226
3.3.2.3.4 OQil, refining and storage (1.B.2.a.iv) 227
3.3.2.3.4.1 Source category description (1.B.2.a.iv) 227
3.3.2.3.4.2 Methodological issues (1.B.2.a.iv) 228
3.3.2.3.4.3 Uncertainties and time-series consistency (1.B.2.a.iv) 228
3.3.2.3.4.4 Source-specific quality assurance / control and verification (1.B.2.a.iv) 228
3.3.2.3.4.5 Source-specific recalculations (1.B.2.a.iv) 229
3.3.2.3.4.6 Planned improvements (source-specific) (1.B.2.a.iv) 229
3.3.2.3.5 OQil, distribution of oil products (1.B.2.a.v) 229
3.3.2.3.5.1 Source category description (1.B.2.a.v) 229
3.3.2.3.5.2 Methodological issues (1.B.2.a.v) 230
3.3.2.3.5.3 Uncertainties and time-series consistency (1.B.2.a.v) 231
3.3.2.3.5.4 Source-specific quality assurance / control and verification (1.B.2.a.v) 231
3.3.2.3.5.5 Source-specific recalculations (1.B.2.a.v) 232
3.3.2.3.5.6 Planned improvements (source-specific) (1.B.2.a.v) 232
3.3.2.3.6  Qil, other (1.B.2.a.vi) 232
3.3.2.3.6.1 Source category description (1.B.2.a.vi) 232
3.3.2.3.6.2 Methodological issues (1.B.2.a.vi) 232
3.3.2.3.6.3 Uncertainties and time-series consistency (1.B.2.a.vi) 232
3.3.2.3.6.4 Source-specific quality assurance / control and verification (1.B.2.a.vi) 232
3.3.2.3.6.5 Source-specific recalculations (1.B.2.a.vi) 233
3.3.2.3.6.6  Planned improvements (source-specific) (1.B.2.a.vi) 233
3.3.2.4 Natural gas (1.B.2.b) 233
3.3.2.4.1 Natural gas, exploration (1.B.2.b.i) 233
3.3.2.4.1.1 Source category description (1.B.2.b.i) 233
3.3.2.4.1.2 Methodological issues (1.B.2.b.i) 233
3.3.2.4.1.3 Uncertainties and time-series consistency (1.B.2.b.i) 233
3.3.2.4.1.4 Source-specific quality assurance / control and verification (1.B.2.b.i) 233
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3.3.2.4.1.5 Source-specific recalculations (1.B.2.b.i) 234
3.3.2.4.1.6 Planned improvements (source-specific) (1.B.2.b.i) 234
3.3.2.4.2 Natural gas, production and processing (1.B.2.b.ii) 234
3.3.2.4.2.1 Source category description (1.B.2.b.ii) 234
3.3.2.4.2.2 Methodological issues (1.B.2.b.ii) 235
3.3.2.4.2.3 Uncertainties and time-series consistency (1.B.2.b.ii) 235
3.3.2.4.2.4 Source-specific quality assurance / control and verification (1.B.2.b.ii) 235
3.3.2.4.2.,5 Source-specific recalculations (1.B.2.b.ii) 236
3.3.2.4.2.6 Planned improvements (source-specific) (1.B.2.b.ii) 236
3.3.2.4.3 Natural gas, transmission (1.B.2.b.iii) 236
3.3.2.4.3.1 Source category description (1.B.2.b.iii) 236
3.3.2.4.3.2 Methodological issues (1.B.2.b.iii) 237
3.3.2.4.3.3 Uncertainties and time-series consistency (1.B.2.h.iii) 237
3.3.2.4.3.4 Source-specific quality assurance / control and verification (1.B.2.b.iii) 237
3.3.2.4.3.5 Source-specific recalculations (1.B.2.b.iii) 237
3.3.2.4.3.6  Planned improvements (source-specific) (1.B.2.b.iii) 238
3.3.2.4.4 Natural gas, distribution (1.B.2.b.iv) 238
3.3.2.4.4.1 Source category description (1.B.2.b.iv) 238
3.3.2.4.4.2 Methodological issues (1.B.2.b.iv) 239
3.3.2.4.4.3 Uncertainties and time-series consistency (1.B.2.b.iv) 239
3.3.2.4.4.4 Source-specific quality assurance / control and verification (1.B.2.b.iv) 240
3.3.2.4.45 Source-specific recalculations (1.B.2.b.iv) 240
3.3.2.4.4.6 Planned improvements (source-specific) (1.B.2.b.iv) 240
3.3.2.4.5 Natural gas, other leaks (1.B.2.b.v) 240
3.3.2.4.5.1 Source category description (1.B.2.b.v) 240
3.3.2.4.5.2 Methodological issues (1.B.2.b.v) 240
3.3.2.4.5.3 Uncertainties and time-series consistency (1.B.2.b.v) 240
3.3.2.4.5.4 Source-specific quality assurance / control and verification (1.B.2.b.v) 241
3.3.2.4.5.,5 Source-specific recalculations (1.B.2.b.v) 241
3.3.2.4.5.6 Planned improvements (source-specific) (1.B.2.b.v) 241
3.3.2.4.6 Venting and flaring (1.B.2.c) 241
3.3.2.4.7 Venting and flaring, oil (1.B.2.c.i) 241
3.3.2.4.7.1 Source category description (1.B.2.c.i) 241
3.3.2.4.7.2 Methodological issues (1.B.2.c.i) 242
3.3.2.4.7.3 Uncertainties and time-series consistency (1.B.2.c.i) 242
3.3.2.4.7.4 Source-specific quality assurance / control and verification (1.B.2.c.i) 242
3.3.2.4.7.5 Source-specific recalculations (1.B.2.c.i) 242
3.3.2.4.7.6 Planned improvements (source-specific) (1.B.2.c.i) 242
3.3.2.4.8 Venting and flaring, gas (1.B.2.c.ii) 243
3.3.2.4.8.1 Source category description (1.B.2.c.ii) 243
3.3.2.4.8.2 Methodological issues (1.B.2.c.ii) 243
3.3.2.4.8.3 Uncertainties and time-series consistency (1.B.2.c.ii) 243
3.3.2.4.8.4 Source-specific quality assurance / control and verification (1.B.2.c.ii) 243
3.3.2.4.8.5 Source-specific recalculations (1.B.2.c.ii) 243
3.3.2.4.8.6 Planned improvements (source-specific) (1.B.2.c.ii) 244
3.3.2.5 Geothermal energy (1.B.2.d) 244
3.3.2.5.1 Source category description (1.B.2.d) 244
3.3.2.5.2 Methodological issues (1.B.2.d) 244
3.3.2.5.3 Uncertainties and time-series consistency (1.B.2.d) 245
3.3.2.5.4 Source-specific quality assurance / control und —Verifizierung (1.B.2.d) 245
3.3.2.5.5 Source-specific recalculations (1.B.2.d) 245
3.3.2.5.6 Planned improvements (1.B.2.d) 245
4 INDUSTRIAL PROCESSES (CRF SECTOR 2) 246
4.1 OVERVIEW (CRF SECKTOR 2) 246
4.2 MINERAL PRODUCTS (2.A) 246
4.2.1 Mineral Products: Cement production (2.A.1) 247
4.2.1.1 Source category description (2.A.1) 247
4.2.1.2 Methodological issues (2.A.1) 248
4.2.1.3 Uncertainties and time-series consistency (2.A.1) 248
4.2.1.4 Source-specific quality assurance / control and verification (2.A.1) 249
4.2.1.5 Source-specific recalculations (2.A.1) 249
4.2.1.6 Planned improvements (source-specific) (2.A.1) 249
4.2.2 Mineral Products: Lime production (2.A.2) 250
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4.2.2.1 Source category description (2.A.2) 250
4.2.2.2 Methodological issues (2.A.2) 251
4.2.2.3 Uncertainties and time-series consistency (2.A.2) 251
4.2.2.4 Source-specific quality assurance / control and verification (2.A.2) 252
4.2.2.5 Source-specific recalculations (2.A.2) 252
4.2.2.6 Planned improvements (source-specific) (2.A.2) 252
4.2.3 Mineral Products: Limestone and dolomite use (2.A.3) 252
4.2.3.1 Source category description (2.A.3) 252
4.2.3.2 Methodological issues (2.A.3) 253
4.2.3.3 Uncertainties and time-series consistency (2.A.3) 254
4.2.3.4 Source-specific quality assurance / control and verification (2.A.3) 254
4.2.3.5 Source-specific recalculations (2.A.3) 254
4.2.3.6 Planned improvements (source-specific) (2.A.3) 254
4.2.4 Mineral Products: Soda ash production and use (2.A.4) 254
4.2.4.1 Source category description (2.A.4) 254
4.2.4.2 Methodological issues (2.A.4) 255
4.2.4.3 Uncertainties and time-series consistency (2.A.4) 255
4.2.4.4 Source-specific quality assurance / control and verification (2.A.4) 256
4.2.4.5 Source-specific recalculations (2.A.4) 256
4.2.4.6 Planned improvements (source-specific) (2.A.4) 256
4.2.5 Mineral Products: Bitumen for roofing (2.A.5) 256
4.2.5.1 Source category description (2.A.5) 256
4.25.2 Methodological issues (2.A.5) 256
4.2.5.3 Uncertainties and time-series consistency (2.A.5) 257
4.2.5.4 Source-specific quality assurance / control and verification (2.A.5) 257
4.2.5.5 Source-specific recalculations (2.A.5) 257
4.2.5.6 Planned improvements (source-specific) (2.A.5) 258
4.2.6 Mineral Products: Road paving with asphalt (2.A.6) 258
4.2.6.1 Source category description (2.A.6) 258
4.2.6.2 Methodological issues (2.A.6) 258
4.2.6.3 Uncertainties and time-series consistency (2.A.6) 259
4.2.6.4 Source-specific quality assurance / control and verification (2.A.6) 259
4.2.6.5 Source-specific recalculations (2.A.6) 259
4.2.6.6 Planned improvements (source-specific) (2.A.6) 259
4.2.7 Mineral Products: Glass production (2.A.7 Glass) 259
4.2.7.1 Source category description (2.A.7 Glass production) 259
4.2.7.2 Methodological issues (2.A.7 Glass production) 260
4.2.7.3 Uncertainties and time-series consistency (2.A.7 Glass) 262
4.2.7.4 Source-specific quality assurance / control and verification (2.A.7 Glass) 262
4.2.7.5 Source-specific recalculations (2.A.7 Glass) 263
4.2.7.6 Planned improvements (source-specific) (2.A.7 Glass) 263
4.2.8 Mineral Products: Ceramics production (2.A.7 Ceramics) 263
4.2.8.1 Source category description (2.A.7 Ceramics) 263
4.2.8.2 Methodological issues (2.A.7 Ceramics) 264
4.2.8.3 Uncertainties and time-series consistency (2.A.7 Ceramics) 265
4.2.8.4 Source-specific quality assurance / control and verification (2.A.7 Ceramics) 265
4.2.8.5 Source-specific recalculations (2.A.7 Ceramics) 265
4.2.8.6 Planned improvements (source-specific) (2.A.7 Ceramics) 266
4.3 CHEMICAL INDUSTRY (2.B) 266
4.3.1 Chemical industry: Ammonia production (2.B.1) 266
4.3.1.1 Source category description (2.B.1) 266
4.3.1.2 Methodological issues (2.B.1) 267
4.3.1.3 Uncertainties and time-series consistency (2.B.1) 267
4.3.1.4 Source-specific quality assurance / control and verification (2.B.1) 268
4.3.1.5 Source-specific recalculations (2.B.1) 268
4.3.1.6 Planned improvements (source-specific) (2.B.1) 269
4.3.2 Chemical industry: Nitric acid production (2.B.2) 269
4.3.2.1 Source category description (2.B.2) 269
4.3.2.2 Methodological issues (2.B 2) 269
4.3.2.3 Uncertainties and time-series consistency (2.B.2) 270
4.3.2.4 Source-specific quality assurance / control and verification (2.B.2) 270
4.3.2.5 Source-specific recalculations (2.B.2) 270
4.3.2.6 Planned improvements (source-specific) (2.B.2) 272
4.3.3 Chemical industry: Adipic acid production (2.B.3) 272
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4.3.3.1 Source category description (2.B.3) 272
4.3.3.2 Methodological issues (2.B.3) 272
4.3.3.3 Uncertainties and time-series consistency (2.B.3) 273
4.3.3.4 Source-specific quality assurance / control and verification (2.B.3) 273
4.3.3.5 Source-specific recalculations (2.B.3) 273
4.3.3.6 Planned improvements (source-specific) (2.B.3 273
4.3.4 Chemical industry: Carbide production (2.B.4) 274
4.3.4.1 Source category description (2.B.4) 274
4.3.4.2 Methodological issues (2.B.4) 274
4.3.4.3 Uncertainties and time-series consistency (2.B.4) 275
4.3.4.4 Source-specific quality assurance / control and verification (2.B.4) 275
4.3.4.5 Source-specific recalculations (2.B.4) 275
4.3.4.6 Planned improvements (source-specific) (2.B.4) 275
4.3.5 Chemical industry - other: Emissions from other production processes (2.B.5) 276
4.3.5.1 Source category description (2.B.5) 276
4.3.5.2 Methodological issues (2.B.5) 277
4.3.5.3 Uncertainties and time-series consistency (2.B.5) 279
4.3.5.4 Source-specific quality assurance / control and verification (2.B.5) 279
4.3.5.5 Source-specific recalculations (2.B.5) 279
4.3.5.6 Planned improvements (source-specific) (2.B.5) 279
4.4 METAL PRODUCTION (2.C) 280
4.4.1 Metal production: Iron and steel production (2.C.1) 280
4.4.1.1 Source category description (2.C.1) 280
4.4.1.2 Methodological issues (2.C.1) 280
4.4.1.3 Uncertainties and time-series consistency (2.C.1) 285
4.4.1.4 Source-specific quality assurance / control and verification (2.C.1) 286
4.4.1.5 Source-specific recalculations (2.C.1) 286
4.4.1.6 Planned improvements (source-specific) (2.C.1) 286
4.4.2 Metal production: Ferroalloys production (2.C.2) 286
4.4.2.1 Source category description (2.C.2) 286
4.4.2.2 Methodological issues (2.C.2) 287
4.4.2.3 Uncertainties and time-series consistency (2.C.2) 287
4.4.2.4 Source-specific quality assurance / control and verification (2.C.2) 287
4.4.2.5 Source-specific recalculations (2.C.2) 287
4.4.2.6 Planned improvements (source-specific) (2.C.2) 287
4.4.3 Metal production: Primary aluminium production (2.C.3) 287
4.4.3.1 Source category description (2.C.3) 287
4.4.3.2 Methodological issues (2.C.3) 288
4.4.3.3 Uncertainties and time-series consistency (2.C.3) 289
4.4.3.4 Source-specific quality assurance / control and verification (2.C.3) 289
4.4.3.5 Source-specific recalculations (2.C.3) 290
4.4.3.6 Planned improvements (source-specific) (2.C.3) 290
4.4.4 Metal production: SFg used in aluminium and magnesium foundries (2.C.4) 290
4.4.4.1 Source category description (2.C.4) 290
4.4.4.2 Methodological issues (2.C.4) 291
4.4.4.3 Uncertainties and time-series consistency (2.C.4) 291
4.4.4.4 Source-specific quality assurance / control and verification (2.C.4) 291
4.4.45 Source-specific recalculations (2.C.4) 292
4.4.4.6 Planned improvements (source-specific) (2.C.4) 292
4,45 Metal production: Other (2.C.5) 292
4.45.1 Source category description (2.C.5) 292
4.45.2 Methodological issues (2.C.5) 292
4.4.5.3 Uncertainties and time-series consistency (2.C.5) 292
4.45.4 Source-specific recalculations (2.C.5) 293
4.45.5 Planned improvements (quellenspezifisch) (2.C.5) 293
4.45.6 Source-specific quality assurance / control and verification (2.C.5) 293
4.5 OTHER PRODUCTION (2.D.) 293
451 Other production: Pulp and paper (2.D.1) 293
45.1.1 Source category description (2.D.1) 293
45.1.2 Methodological issues (2.D.1) 294
4.5.1.3 Uncertainties and time-series consistency (2.D.1) 294
4.5.1.4 Source-specific quality assurance / control and verification (2.D.1) 295
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4.5.2 Other production: Food and drink (2.D.2) 295
4.5.2.1 Source category description (2.D.2) 295
4.5.2.2 Methodological issues (2.D.2) 296
4.5.2.3 Uncertainties and time-series consistency (2.D.2) 297
4.5.2.4 Source-specific quality assurance / control and verification (2.D.2) 297
4.5.2.5 Source-specific recalculations (2.D.2) 297
45.2.6 Planned improvements (source-specific) (2.D.2) 298
4.6 PRODUCTION OF HALOCARBONS AND SF; (2.E) 298
4.6.1 By-product emissions (2.E.1) 298
4.6.1.1 Source category description (2.E.1) 298
4.6.1.2 Methodological issues (2.E.1) 298
4.6.1.3 Uncertainties and time-series consistency (2.E.1) 299
4.6.1.4 Source-specific quality assurance / control and verification (2.E.1) 299
4.6.1.5 Source-specific recalculations (2.E.1) 299
4.6.1.6 Planned improvements (source-specific) (2.E.1) 299
4.6.2 Production-related emissions (2.E.2) 299
4.6.2.1 Source category description (2.E.2) 299
4.6.2.2 Methodological issues (2.E.2) 299
4.6.2.3 Uncertainties and time-series consistency (2.E.2) 300
4.6.2.4 Source-specific quality assurance / control and verification (2.E.2) 300
4.6.2.5 Source-specific recalculations (2.E.2) 300
4.6.2.6 Planned improvements (source-specific) (2.E.2) 300
4.6.3 Other (2.E.3) 300
4.7 CONSUMPTION OF HALOCARBONS AND SF¢ (2.F) 300
4.7.1 Refrigeration and air conditioning systems (2.F.1) 304
4.7.1.1 Source category description (2.F.1) 304
4.7.1.2 Methodological issues (2.F.1) 304
4.7.1.2.1 Household refrigeration (2.F.1.a) 304
4.7.1.2.2 Commercial refrigeration (2.F.1.b) 305
4.7.1.2.3 Transport refrigeration (refrigerated vehicles and containers) (2.F.1.c) 307
4.7.1.2.4 Industrial refrigeration (2.F.1.d) 308
4.7.1.2.5 Stationary air conditioning systems (2.F.1.e) 308
4.7.1.2.5.1 Room air conditioners 309
4.7.1.2.5.2 Large air conditioning systems 309
4.7.1.2.5.3 Heat pump systems 310
4.7.1.2.6 Mobile air conditioning systems (2.F.1.f) 311
4.7.1.3 Uncertainties and time-series consistency (2.F.1 all) 312
4.7.1.4 Source-specific recalculations (2.F.1 all) 312
4.7.1.5 Planned improvements (2.F.1 alle) 317
4.7.2 Foam blowing (2.F.2) 317
4.7.2.1 PUR foam products (2.F.2) 317
4.7.2.1.1 Source category description (2.F.2) 317
4.7.2.1.2 Methodological issues (2.F.2) 317
4.7.2.2 PUR foam sealants (2.F.2) 318
4.7.2.2.1 Source category description (2.F.2) 318
4.7.2.2.2 Methodological issues (2.F.2) 318
4.7.2.3 XPS hard foam (2.F.2) 319
4.7.2.3.1 Source category description (2.F.2) 319
4.7.2.3.2 Methodological issues (2.F.2) 319
4.7.2.4 Uncertainties and time-series consistency (2.F.2) 320
4.7.2.5 Source-specific recalculations (2.F.2) 321
4.7.2.6 Planned improvements (source-specific) (2.F.2) 321
4.7.3 Fire extinguishers (2.F.3) 321
4.7.3.1 Source category description (2.F.3) 321
4.7.3.2 Methodological issues (2.F.3) 322
4.7.3.3 Uncertainties and time-series consistency (2.F.3) 322
4.7.3.4 Source-specific recalculations (2.F.3) 322
4.7.3.5 Planned improvements (source-specific) (2.F.3) 323
4.7.4 Aerosols (2.F.4) 323
4.7.4.1 Metered-dose inhalers (2.F.4.a) 323
4.7.4.1.1 Source category description (2.F.4.a) 323
4.7.4.1.2 Methodological issues (2.F.4.a) 323
4.7.4.2 Other aerosols (2.F.4.b) 324
4.7.4.2.1 Source category description (2.F.4.b) 324
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4.7.4.2.2 Methodological issues (2.F.4.b) 325
4.7.4.3 Uncertainties and time-series consistency (2.F.4, all) 325
4.7.4.3.1 Source-specific recalculations (2.F.4, all) 325
4.7.4.3.2 Planned improvements (source-specific) (2.F.4, all) 325
4.7.5 Solvents (2.F.5) 325
4.75.1 Source category description (2.F.5) 325
4.7.5.2 Methodological issues (2.F.5) 326
4.7.5.3 Uncertainties and time-series consistency (2.F.5) 326
4.7.5.4 Source-specific recalculations (2.F.5) 326
4.7.5.5 Planned improvements (source-specific) (2.F.5) 326
4.7.6 Semiconductor manufacturing (2.F.6) 326
4.7.6.1 Source category description (2.F.6) 326
4.7.6.2 Methodological issues (2.F.6) 326
4.7.6.3 Source-specific recalculations (2.F.6) 327
4.7.6.4 Planned improvements (source-specific) (2.F.6) 327
4.7.7 Electrical equipment (2.F.7) 327
4.7.7.1 Use of electrical operating equipment (2.F.7.a) 327
4.7.7.1.1 Source category description (2.F.7.a) 327
4.7.7.1.2 Methodological issues (2.F.7.a) 328
4.7.7.1.3 Uncertainties and time-series consistency (2.F.7.a) 330
4.7.7.1.4 Source-specific recalculations (2.F.7.a) 331
4.7.7.1.5 Planned improvements (source-specific) (2.F.7a) 331
4.7.7.2 Use in particle accelerators (2.F.7.b) 331
4.7.7.2.1 Source category description (2.F.7b) 331
4.7.7.2.2 Methodological issues (2.F.7.b) 331
4.7.7.2.3 Uncertainties and time-series consistency (2.F.7.b) 332
4.7.7.2.4 Source-specific recalculations (2.F.7b) 332
4.7.7.2.5 Planned improvements (source-specific) (2.F.7b) 332
4.7.8 Other (2.F.8) 332
4.7.8.1 Insulating glass windows (2.F.8.a) 332
4.7.8.1.1 Source category description (2.F.8.a) 332
4.7.8.1.2 Methodological issues (2.F.8.a) 332
4.7.8.2 Automobile tyres (2.F.8.b) 333
4.7.8.2.1 Source category description (2.F.8.b) 333
4.7.8.2.2 Methodological issues (2.F.8.b) 334
4.7.8.3 Sport shoes (2.F.8.¢) 334
4.7.8.3.1 Source category description (2.F.8.c) 334
4.7.8.3.2 Methodological issues (2.F.8.c) 334
4.7.8.4 Trace gas (2.F.8.d) 335
4.7.8.4.1 Source category description (2.F.8.d) 335
4.7.8.4.2 Methodological issues (2.F.8.d) 335
4.7.8.5 AWACS (airborne warning and control system) maintenance (2.F.8.e) 335
4.7.8.5.1 Source category description (2.F.8.e) 335
4.7.8.5.2 Methodological issues (2.F.8.e) 335
4.7.8.6 Welding (2.F.8.1) 336
4.7.8.6.1 Source category description (2.F.8.f) 336
4.7.8.6.2 Methodological issues (2.F.8.f) 336
4.7.8.7 Optical glass fibre (2.F.8.9) 336
4.7.8.7.1 Source category description (2.F.8.9) 336
4.7.8.7.2 Methodological issues (2.F.8.9) 336
4.7.8.8 Photovoltaics (2.F.8.h) 337
4.7.8.8.1 Source category description (2.F.8.h) 337
4.7.8.8.2 Methodological issues (2.F.8.h) 337
4.7.8.9 Uncertainties and time-series consistency (2.F.8, all) 337
4.7.8.10 Source-specific recalculations (2.F.8, all) 338
4.7.8.11 Planned improvements (source-specific) (2.F.8, all) 338
4.7.9 Source-specific quality assurance / control and verification (2.F, all) 338
4.8 OTHER AREAS (2.G)) 338
5 SOLVENTS AND OTHER PRODUCT USE (CRF SECTOR 3) 340
5.1 OVERVIEW (CRF SECTOR 3) 340
5.2 SOLVENTS - NMVOC (3.A-3.C & 3.D) 341
5.2.1 Source category description (3.A-3.C & 3.D) 341
5.2.2 Methodological issues (3.A-3.C & 3.D) 342
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5.2.3 Uncertainties and time-series consistency (3.A-3.C & 3.D) 343
5.2.4 Source-specific quality assurance / control and verification (3.A-3.C & 3.D) 343
5.2.5 Source-specific recalculations (3.A-3.C & 3.D) 343
5.2.6 Planned improvements (source-specific) (3.A-3.C & 3.D) 343
5.3 OTHER - N;O (3.D) 344
5.3.1 Narcotic use of N,O (3.D.1) 344
5.3.1.1 Source category description (3.D.1) 344
5.3.1.2 Methodological issues (3.D.1) 346
5.3.1.3 Uncertainties and time-series consistency (3.D.1) 346
5.3.1.4 Source-specific quality assurance / control and verification (3.D.1) 347
5.3.1.5 Source-specific recalculations (3.D.1) 347
5.3.1.6 Planned improvements (source-specific) (3.D.1) 347
5.3.2 Explosives (3.D) 347
5.3.2.1 Source category description (3.D) 347
5.3.2.2 Methodological issues (3.D) 349
5.3.2.3 Uncertainties and time-series consistency (3.D) 349
5.3.2.4 Source-specific quality assurance / control and verification (3.D) 349
5.3.2.5 Source-specific recalculations (3.D) 349
5.3.2.6 Planned improvements (source-specific) (3.D) 350
6 AGRICULTURE (CRF SECTOR 4) 351
6.1 OVERVIEW (CRF SECTOR 4) 351
6.1.1 Detailed report, and manuals used 351
6.1.2 Emissions 352
6.1.3 Characterisation of animal stocks 352
6.1.3.1 Animal categories (CRF 4.A, 4.B) 352
6.1.3.2 Activity data (CRF 4.A, 4.B) 354
6.1.3.3 Additional information (CRF 4.A, 4.B) 355
6.1.4 Characterisation of agriculturally used soils 357
6.1.5 Uncertainty of the German greenhouse-gas inventory 358
6.1.6 Quality assurance and control 362
6.1.6.1 Review of input data and inventory results 362
6.1.6.2 Quality System for Emissions Inventories 362
6.1.6.3 Comparisons with the results of the previous year's NIR 362
6.1.6.4 Verification (comparisons with other countries' results) 362
6.1.6.5 Reviews and Synthesis & Assessment Reports 362
6.2 ENTERIC FERMENTATION (4.A) 363
6.2.1 Source category description (4.A) 363
6.2.2 Methodological issues (4.A) 363
6.2.2.1 Methods 363
6.2.2.2 Activity data and additional information (4.A) 365
6.2.2.3 Calculated emissions (4.A) 366
6.2.2.4 Emission factors (4.A) 367
6.2.3 Uncertainties and time-series consistency (4.A) 368
6.2.4 Source-specific quality assurance / control and verification (4.A) 368
6.2.5 Source-specific recalculations (4.A) 368
6.2.6 Planned improvements (4.A) 370
6.3 MANURE MANAGEMENT (4.B) 370
6.3.1 Source category description (4.B) 370
6.3.2 Methane emissions from manure management (4.B, methane) 371
6.3.2.1 Source category description (4.B, methane) 371
6.3.2.2 Methodological issues (4.B, methane) 371
6.3.2.2.1 Methods (4.B, methane) 371
6.3.2.2.2 Activity data and additional information (4.B, methane) 372
6.3.2.2.3 Calculated CH,4 emissions (4.B, methane) 375
6.3.2.2.4 CH, emission factors (4.B, methane) 376
6.3.2.3 Source-specific quality assurance / control and verification (4.B, methane) 376
6.3.2.3.1 Comparison with results of other countries (4.B, methane) 376
6.3.2.4 Uncertainties and time-series consistency (4.B, methane) 378
6.3.2.5 Source-specific recalculations (4.B, methane) 378
6.3.2.6 Planned improvements (4.B, methane) 380
6.3.3 NMVOC emissions from manure management (4.B, NMVOC) 380
6.3.3.1 Source category description (4.B, NMVOC) 380
6.3.3.2 Methodological issues (4.B, NMVOC) 380
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6.3.3.2.1 Methods (4.B, NMVOC) 380
6.3.3.2.2 Calculated NMVOC emissions (4.B, NMVOC) 380
6.3.3.3 Uncertainties and time-series consistency (4.B, NMVOC) 381
6.3.3.4 Source-specific quality assurance / control and verification (4.B, NMVOC) 381
6.3.3.5 Source-specific recalculations (4.B, NMVOC) 381
6.3.3.6 Planned improvements (4.B, NMVOC) 382
6.3.4 N,O and NO emissions from manure management (4.B, N20O & NO) 382
6.3.4.1 Source category description (4.B, N,O & NO) 382
6.3.4.2 Methodological issues (4.B, N,O & NO) 382
6.3.4.2.1 Methods (4.B, N,O & NO) 382
6.3.4.2.2 Activity data and additional information (4.B(b)) 383
6.3.4.2.3 Calculated N,O and NO emissions 385
6.3.4.2.4 Emission factors (4.B, N,O & NO) 386
6.3.4.3 Uncertainties and time-series consistency (4.B, N,O & NO) 387
6.3.4.4 Source-specific quality assurance / control and verification (4.B, N,O & NO) 387
6.3.4.4.1 Comparison with results of other countries (4.B, N,O & NO) 387
6.3.4.5 Source-specific recalculations (4.B, N,O & NO) 388
6.3.4.6 Planned improvements (4.B, N,O & NO) 389
6.4 RICE CULTIVATION (4.C) 389
6.5 AGRICULTURAL SOILS (4.D) 390
6.5.1 Source category description (4.D) 390
6.5.2 Methodological issues (4.D) 390
6.5.2.1 Methods 390
6.5.2.1.1 Treatment of N,O from agricultural soils by IPCC and EMEP 391
6.5.2.1.2 Direct N,O emissions from agricultural soils (4.Ds1.2, 4.Ds1.3) 391
6.5.2.1.3 Indirect N,O emissions from agricultural soils (4.Ds1.3) 392
6.5.2.1.4 NO emissions 393
6.5.2.1.5 CO, emissions from application of fertiliser lime 394
6.5.2.1.6 NMVOC emissions from agricultural soils and crops 394
6.5.2.1.7 Fracgase and Fracgasm 394
6.5.2.1.8 The other Frac values 395
6.5.2.2 Activity data and additional information (4.D) 396
6.5.2.3 Calculated emissions from the area of agricultural soils (4.D) 399
6.5.2.4 Implied emission factors (IEF) (4.D) 400
6.5.3 Source-specific quality assurance / control and verification (4.D) 400
6.5.4 Uncertainties and time-series consistency (4.D) 402
6.5.5 Source-specific recalculations (4.D) 402
6.5.6 Planned improvements (4.D) 404
6.6 PRESCRIBED BURNING OF SAVANNAS (CLEARANCE OF LAND BY PRESCRIBED BURNING)
(4.E) 404
6.7 FIELD BURNING OF AGRICULTURAL RESIDUES (4.F) 404
7 LAND USE, LAND USE CHANGES AND FORESTRY (CRF SECTOR 5) 405
7.1 OVERVIEW (CRF SECTOR 5) 405
7.2 FORESTLAND (5.A) 405
7.2.1 Source category description (5.A) 405
7.2.1.1 Forest land remaining forest land (5.A.1) 405
7.2.1.2 Land converted to forest land (5.A.2) 405
7.2.2 Information about the approaches used to determine forest area and about the
land-use databases used (5.A) 406
7.2.2.1 Federal Forest Inventory, Inventurstudie 2008 and Datenspeicher Waldfonds 406
7.2.2.2 Forest soil-condition survey 407
7.2.2.3 GSE Forest Monitoring 407
7.2.2.4 Official Topographic-Cartographic Information System (ATKIS) 407
7.2.3 Land-use definitions and land-use classification systems, and their reflection in the
LULUCF categories (5.A) 407
7.2.3.1 Determination of forest land, and of relevant changes, in the old German Lander 408
7.2.3.2 Determination of forest land, and of relevant changes, in the new German Lander 409
7.2.4 Methodological issues 410
7.2.4.1 Changes in biomass 410
7.2.4.1.1 Forest land remaining forest land 410
7.2.4.1.2 New forest land 410
7.2.4.1.3 Derviation of stock changes via the "stock-change method" (difference method) 411
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7.2.4.1.4 Conversion to above-ground individual-tree biomass

7.2.4.1.5 Below-ground individual-tree biomass

7.2.4.1.6 Conversion of individual-tree biomass into carbon

7.2.4.1.7 Algorithms for extrapolation to obtain relevant status in 1987, 2002 and 2008
7.2.4.1.8 Algorithms for extrapolating change between 1987 and 2002 and between 2002 and

2008 (derivation of stock changes via the "stock-change method")

7.2.4.1.9 Interpolation between time periods to obtain estimates of annual changes

7.24.2

Dead wood

7.2.4.2.1 Forest land remaining forest land
7.2.4.2.2 New forest land

7.24.3

Forest-floor litter and mineral soils

7.2.4.3.1 Forest land remaining forest land
7.2.4.3.2 New forest land

7.24.4

Organic soils

7.2.4.4.1 Forest land remaining forest land
7.2.4.4.2 New forest land

7.24.5

Other greenhouse-gas emissions from forests

7.2.4.5.1 Liming

7.2.45.2 Forest fire

7.2.4.5.3 Drainage

7.2.4.5.4 Conversion of forest land to cropland

7.2.5
7.25.1
7.2.5.2
7.25.3
7254
7.255
7.2.5.6
7.2.5.7
7.2.6
7.2.7
7.2.8
7.28.1

Uncertainties and time-series consistency (5.A)
Uncertainties in estimation of land-use-change areas
Uncertainties in conversion of standing-timber volume into tree wood volume
Uncertainties for volume densities for specific tree-species groups
Uncertainties in derivation of below-ground biomass
Random-sampling error
Error budget
Time-series consistency
Source-specific quality assurance / control and verification (5.A)
Source-specific recalculations (5.A)
Planned improvements (source-specific) (5.A)
New forest land

7.3 CROPLAND (5.B)

7.3.1
7.3.2

7.3.3

7.3.4
7.34.1
7.3.4.2
7.3.4.3
7.3.5
7.3.6
7.3.7
7.3.8

Source category description (5.B)
Information regarding the methods used in determining land areas and regarding
the land-use databases used (5.B)

Land-use definitions and land-use classification systems, and their reflection in the

LULUCF categories (5.B)
Methodological issues (5.B)
Mineral soils
Organic soils
Biomass
Uncertainties and time-series consistency (5.B)
Source-specific quality assurance / control and verification (5.B)
Source-specific recalculations (5.B)
Planned improvements (source-specific) (5.B)

7.4 GRASSLAND (5.C)

74.1
7.4.2

7.4.3

7.4.4
7.4.5
7.4.6
7.4.7
7.4.8

Source category description (5. C)
Information on approaches used for representing land areas and on land-use
databases used for the inventory preparation

Land-use definitions and land-use classification systems, and their reflection in the

LULUCF categories (5.C)

Methodological issues (5. C)

Uncertainties and time-series consistency (5. C)

Source-specific quality assurance / control and verification (5. C)
Source-specific recalculations (5. C)

Planned improvements (source-specific) (5. C)

7.5 WETLANDS (5.D)

7.5.1
7.5.2

7.5.3

Source category description (5. D)
Information about the approaches used to determine land areas and about the
land-use databases used

Land-use definitions and land-use classification systems, and their reflection in the

LULUCF categories (5.D)

412
415
416
416

417
417
418
418
418
418
418
419
419
419
420
420
420
420
421
421
421
422
423
425
426
427
430
431
431
432
434
435
435
435

435

436
437
437
437
438
438
439
439
439
440
440

441

441
441
441
441
441
441
441
441

442

442
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7.5.4 Methodological issues (5. D) 442
7.5.5 Uncertainties and time-series consistency (5. D) 442
7.5.6 Source-specific quality assurance / control and verification (5. D) 443
7.5.7 Source-specific recalculations (5. D) 443
7.5.8 Planned improvements (source-specific) (5. D) 443
7.6 SETTLEMENTS (5.E) 443
7.6.1 Source category description (5. E) 443
7.6.2 Information about the approaches used to determine areas and about the land-use
databases used (5.E) 443
7.6.3 Land-use definitions and land-use classification systems, and their reflection in the
LULUCF categories (5.E) 444
7.6.4 Methodological issues (5. E) 444
7.6.5 Uncertainties and time-series consistency (5. E) 445
7.6.6 Source-specific quality assurance / control and verification (5. E) 445
7.6.7 Source-specific recalculations (5. E) 445
7.6.8 Planned improvements (source-specific) (5. E) 445
7.7 OTHERLAND (5.F) 445
7.7.1 Source category description (5. F) 446
7.7.2 Information about the approaches used to determine areas and about the land-use
databases used (5.F) 446
7.7.3 Land-use definitions and land-use classification systems, and their reflection in the
LULUCF categories (5.F) 446
7.7.4 Methodological issues (5. F) 446
7.7.5 Uncertainties and time-series consistency (5. F) 447
7.7.6 Source-specific quality assurance / control and verification (5. F) 447
7.7.7 Source-specific recalculations (5. F) 447
7.7.8 Planned improvements (source-specific) (5. F) 447
7.8 OTHER AREAS (5.G) 447
8 WASTE AND WASTE WATER (CRF SECTOR 6) 448
8.1 OVERVIEW (CRF SECTOR 6) 448
8.2 SOLID WASTE DISPOSAL ON LAND (6.A) 448
8.2.1 Managed disposal in landfills — landfilling of municipal waste (6.A.1) 449
8.2.1.1 Source category description (6.A.1) 449
8.2.1.2 Methodological issues (6.A.1) 450
8.2.1.2.1 Quantities of landfilled waste 452
8.2.1.2.2 Waste composition 453
8.2.1.2.3 MCF (methane-correction factor) 454
8.2.1.2.4 DOC 455
8.2.1.25 DOC: 455
8.2.1.2.6 F = proportion of CH, in landfill gas 455
8.2.1.2.7 Half-life 455
8.2.1.2.8 Landfill-gas use 456
8.2.1.2.9 Oxidation factor 456
8.2.1.3 Uncertainties and time-series consistency (6.A.1) 456
8.2.1.4 Source-specific quality assurance / control and verification (6.A.1) 457
8.2.1.5 Source-specific recalculations (6.A.1) 457
8.2.1.6 Planned improvements (6.A.1) 457
8.3 WASTEWATER HANDLING (6.B) 458
8.3.1 Methane emissions from industrial wastewater and sludge treatment (6.B.1) 458
8.3.1.1 Source category description (6.B.1) 458
8.3.2 Municipal wastewater treatment (6.B.2) 459
8.3.2.1 Methane emissions from municipal wastewater treatment (6.B.2 wastewater treatment) 459
8.3.2.1.1 Source category description (6.B.2 wastewater treatment) 459
8.3.2.1.2 Methodological issues (6.B.2 wastewater treatment) 459
8.3.2.1.3 Uncertainties and time-series consistency (6.B.2 wastewater treatment) 460
8.3.2.1.4 Source-specific quality assurance / control and verification (6.B.2 wastewater
treatment) 460
8.3.2.1.5 Source-specific recalculations (6.B.2 wastewater treatment) 461
8.3.2.1.6 Planned improvements (6.B.2 wastewater treatment) 461
8.3.2.2 Methane emissions from municipal sludge treatment (6.B.2 sludge treatment) 461
8.3.2.2.1 Source category description (6.B.2 sludge treatment) 461
8.3.2.2.2 Methodological issues (6.B.2 sludge treatment) 462
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AbfAbIV

ABL
AGEB
AK
ALH

ALN

ANCAT
AR
AWMS
BAFA

BAT
BDZ

BEF
BEU

BGR

BGW

BHD

BHKW
BImSchV
BML
BMU

BMELV
BMVEL
BMVG
BMWA
BMWi
BoHE
BREF
BSB
BSBs
BV Kalk
BWI

List of Abbreviations

Ordinance on Environmentally Compatible Storage of Waste from Human
Settlements and on Biological Waste-Treatment Facilities
(Abfallablagerungsverordnung - AbfAblV)

Old German Lander

Working Group on Energy Balances (Arbeitsgemeinschaft Energiebilanzen)
Working group (Arbeitskreis)

All other deciduous/broadleaf trees with high life expectancies (BWI tree-
species group)

All other deciduous/broadleaf trees with low life expectancies (BWI tree-
species group)

Abatement of Nuisances from Civil Air Transport

Activity rate

Animal Waste Management System

Federal Office of Economics and Export Control (Bundesamt fiir Wirtschaft
und Ausfuhrkontrolle)

Best Available Technique

Federal Association of the German Cement Industry (Bundesverband der
Deutschen Zementindustrie)

Biomass expansion factors

Balance of emissions sources for stationary and mobile combustion
processes (Bilanz der Emissionsursachen fir stationdre und mobile
Verbrennungsprozesse)

Federal Institute for Geosciences and Natural Resources (Bundesanstalt fur
Geowissenschaften und Rohstoffe)

Bundesverband der deutschen Gas- und Wasserwirtschaft (Federal
Association of the German Gas and Water Industry)

Diameter at breast height (tree-trunk diameter at a height of 1.30 m above
the ground)

Combined heat and power (CHP) unit (Blockheizkraftwerk)

Statutory Ordinance under the Federal Immission Control Act

cf. BMELV

Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety

Federal Ministry of Food, Agriculture and Consumer Protection

cf. BMELV

Federal Ministry of Defence

cf. BMWi

Federal Ministry of Economics and Technology

Main survey on soil use (Bodennutzungshaupterhebung)

BAT (Best Available Technigue) Reference Documents

Biological oxygen demand (BOD)

Biological oxygen demand within 5 days (BODs)

German Lime Association (Bundesverband der Deutschen Kalkindustrie)
Bundeswaldinventur (Federal Forest Inventory)
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BZE
CaFe
CAPIEL

CFC

CH,4

Corg

CO

CO,
CORINAIR
CORINE
CRF

CSB

D

D7

DEHSt
DESTATIS
DFIU

DG
DGMK

DIN
DIW

DLR
DMKW
Dn
DOC
DOCe
DTKW
DVGW

EB line
EEA
EECA
EEG

EF
El
Eka

EL
EM
EMEP

Survey of soil condition (Bodenzustandserhebung)

Hexafluoroethane

Coordinating Committee for the Associations of Manufacturers of Industrial
Electrical Switchgear and Controlgear in the European Union
Chlorofluorocarbons

Methane

Organic carbon stored in the soil

Carbon monoxide

Carbon dioxide

Coordination of Information on the Environment, sub-project: Air
Coordinated Information on the Environment

Common Reporting Format

Chemical oxygen demand (COD)

Germany

Tree-trunk diameter at a height of 7 m above the ground

German Emissions Trading Authority

German Federal Statistical Office

Franco-German Institute for Environmental Research, at the University of
Karlsruhe

Landfill gas (Deponiegas)

German Association of Qil, Natural Gas and Coal Science (Deutsche
Wissenschaftliche Gesellschaft fiir Erddl, Erdgas und Kohle eV.)
Deutsche Industrienorm (DIN standard)

German Institute for Economic Research (Deutsches Institut flr
Wirtschaftsforschung)

German Aerospace Center (Deutsches Zentrum fur Luft- und Raumfahrt)
Diesel-engine power stations

Nitrogen in wastewater

Degradable organic carbon

Fraction of DOC dissimilated (converted into landfill gas)

Steam-turbine power stations

German Association of the Gas and Water Industry (Deutsche Vereinigung
des Gas- und Wasserfachs eV.)

Energy Balance line in the BEC/BEU

European Environment Agency

European Electronic Component Manufacturers Association

Renewable Energy Sources Act (EEG); promulgated in Federal Law Gazette
Part | No. 40 of 31 July 2004, p. 1918 ff.)

Emission factor

Emissions index = Emission factor

Inhabitants connected to wastewater-treatment systems (Einwohner mit
Klaranlagenanschluss)

Fuel oil EL (especially easily liquid)

Emissions

Co-operative Programme for Monitoring and Evaluation of the Long-Range
Transmission of Air pollutants in Europe
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EMEV Emissions-relevant energy consumption (Emissionsrelevanter
Energieverbrauch)

ESIA European Semiconductor Industry Association

ETS EU Emissions Trading Scheme

EU European Union

EU-EH ETS (Européischer Emissionshandel)

EUROCONTROL European Organisation for the Safety of Air Navigation

EUROSTAT Statistical Office of the European Communities

EW Population

FA Combustion systems

FAP Specialised contact person (Fachlicher Ansprechpartner) in the NaSE

FAL Federal Agricultural Research Institute

FAO United Nations Food and Agriculture Organisation

FCKW Chlorofluorocarbons (CFCs; Fluorchlorkohlenwasserstoffe)

F gases Hydrofluorocarbons (HFCs)

FHW District heating stations

PFC Perfluorocarbons

FKZ Research project number (Forschungskennzahl)

FV Responsible expert (Fachverantwortlicher) in the NaSE

FWL Thermal output from combustion (Feuerungswéarmeleistung)

GAS-EM GASeous EMissions (a calculation programme for emissions in the
agriculture sector)

GEREF GERman Emission Factor Database

GFA Large combustion systems (Grof3feuerungsanlagen)

GG Total weight (Gesamtgewicht)

GIS Gas-insulated switching systems

GMBL Joint Ministerial Gazette (Gemeinsames Ministerialblatt)

GMKW Gas-engine power stations

GPG Good Practice Guidance

GT Gas turbines

GTKW Gas-turbine power stations

GuD Gas and steam turbine power stations,

GWP Global Warming Potential

HFC Hydrofluorocarbons ( = HFKW)

HFCKW Hydrochlorofluorocarbons (HCFCs)

HFC Hydrofluorocarbons

HQG Key source: In the NIR, the term "key source" is used synonymously with the
term "key category"; i.e. the term includes both emissions sources and sinks

HS-GIS High-voltage gas-insulated switching systems

1Al International Aluminium Institute

ICAO International Civil Aviation Organisation

IE Included Elsewhere

IEA International Energy Agency

IEF Implied emission factor

IfE Institute for Energy and Environment (Institut fir Energetik und Umwelt)

IFEU Institute for Energy and Environmental Research (Institut fur Energie- und

Umweltforschung)
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IKW
IMA
IPCC
K

k.A.
KP
KS

I

LF
LKW
LTO
LUCF
LULUCF
MBA

MCF
MS
MSW
MVA
MW
N.O
NA
NASA
NaSE
NBL
NE
NEAT
NEC

NEV
NFR
NFZ
NH;
NIR
NMVOC
NO

NO
NSCR
OCF
OX

PAH
PAK
PARTEMIS

PCDD/F
PF
PFC

Industrial power stations

Interministerial Working Group (Interministerielle Arbeitsgruppe)
Intergovernmental Panel On Climate Change

Fuel input for power generation (direct drive)

No entry (keine Angabe)

Kyoto Protocol

Sewage sludge

Level (= Level assessment pursuant to IPCC Good Practice Guidance)
Agriculturally used land (landwirtschaftlich genutzte Flachen)

Truck (Lastkraftwagen)

Landing/take-off cycle

Land-Use Change and Forestry

Land-Use, Land-Use Change and Forestry

Mechanical-biological waste treatment (Mechanisch-Biologische
Abfallbehandlung)

Methane Conversion Factor

Medium voltage

Amount of municipal waste stored

Waste incineration plant

Megawatt

Nitrous oxide (laughing gas)

Not Applicable Not Applicable)

National Aeronautics and Space Administration

National System of Emissions Inventories

New German Lander

Not Estimated

Non-energy Emission Accounting Tables

Directive 2001/81/EC of the European Parliament and of the Council of 23
October 2001 on national emission ceilings for certain air pollutants
Non-energy-related consumption

New Format on Reporting, Nomenclature for Reporting to the UN ECE
Utility vehicles

Ammonia

National Inventory Report

Non-Methane Volatile Organic Compounds

Not Occurring

Nitrogen monoxide

Non-selective catalytic reduction

One-Component Foam

Oxidation factor

Polycyclic aromatic hydrocarbons; also PAK

Polycyclic aromatic hydrocarbons; also PAH

Measurement and prediction of emissions of aerosols and gaseous
precursors from gas turbine engines

Polychlorinated dibenzo-dioxins/- furans

Process furnaces

Perfluorocarbons
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PKW
PU

QK

QS
QSE
REA
ROE
RSt
RWI

S

S

S&A report
SA

SFs
SKE
SNAP
SO,
STEAG
t

TA Luft

TAN

GG

™

TOC
TREMOD
TS

TOV

TVF
UBA

UN ECE
UN FCCC
UN
UStatG
VDEW
VDI
VDN
VDZ
VimD
VGB

VIK

VOC
VS

Automobile (Personenkraftwagen)

Polyurethane

Quality control (QC)

Quality assurance

Quality System for Emissions Inventories

Flue-gas desulphurising plant (Rauchgasentschwefelungsanlage)

Oil equivalent (OE; Rohdleinheit)

Raw steel

Rheinisch-Westfalisches Institut fiir Wirtschaftsforschung (RWI)

Fuel input for power generation

Heating oil, heavy (high viscosity; "Heizol S")

Synthesis and Assessment Report

Heating oil, heavy (high viscosity; low sulphur content; "Heiz6l SA")
Sulphur hexafluoride

Hard-coal units (Steinkohleneinheiten)

Selected Nomenclature for Air Pollution

Sulphur dioxide

STEAG Aktiengesellschaft (a large power producer in Germany)
Trend (= trend assessment pursuant to IPCC Good Practice Guidance, in
the source-category overview tables)

Technical directive on air quality control; First General Administrative
Provision on the Federal Immission Control Act (Clean Air Directive)
Total Ammoniacal Nitrogen

Greenhouse gases (Treibhausgase = GHG)

Dry mass (Trockenmasse)

Total Organic Carbon

Traffic Emission Estimation Model

Dry matter (Trockenstoff)

Technischer Uberwachungsverein (Certifying body for technical and product
safety)

Tonne of utilisable production (Tonne verwertbare Foérderung)

Federal Environmental Agency (UBA)

United Nations Economic Commission for Europe

United Nations Framework Convention on Climate Change

United Nations

Environmental Statistics Act (Umweltstatistikgesetz)

Electricity Industry Association (Verband der Elektrizitatswirtschaft)
Association of German Engineers (Verein Deutscher Ingenieure e.V.)
Association of German network operators (VDN)

German Cement Works Association (Verein Deutscher Zementwerke e.V.)
Solid cubic meters of standing timber (Vorratsfestmeter Derbholz)
Technical association of operators of large power stations (Technische
Vereinigung der Grol3kraftwerksbetreiber e.V.)

Verband der Industriellen Energie- and Kraftwirtschaft e.V. (VIK) (Association
of the Energy and Power Industry), Essen

Volatile Organic Compounds

Volatile Solids
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VTl
VTI-AK

vTI-WOlI

w
WS
XPS
ZSE

Johann Heinrich von Thiinen Institute

Johann Heinrich von Thiinen Institute, Institute of Agricultural Climate
Research (AK)

Johann Heinrich von Thiinen Institute, Institute of Forest Ecology and Forest
Inventory (WOI)

Fuel input for heat generation

Portion of a specific wastewater treatment system (e.g. aerobic, anaerobic)
Extruded polystyrene

Central System of Emissions (CSE)
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Units and sizes

Multiplication factors, abbreviations, prefixes and symbols

Multiplication factor Abbreviation Prefix Symbol
1,000,000,000,000,000 10" Peta P
1,000,000,000,000 10™ Tera T
1,000,000,000 10° Giga G
1,000,000 10° Mega M
1,000 10° Kilo k
100 10° Hekto h
0.1 10" Dezi d
0.01 10~ Zenti c
0.001 10° Milli m
0.000,001 10° Mikro m
Units and abbreviations
Abbreviation Units
°C degrees Celsius
a year
an animal
cal calorie
g gram
h hour
ha hectare
J joule
m° cubic metre
pl (animal) place
ppm parts per million
t tonne
W watt
Standard conversions
Unit is equivalent to
1 tonne (1) 1 megagram (Mg)
1 kilotonne / thousand tonnes (kt) 1 gigagram (Gg)
1 megatonne / million tonnes (Mt) 1 teragram (Tg)
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How to read the introductory information tables

The introductory information tables appear at the beginning of each source category chapter. Each
such table provides an overview of the relevant source category's importance and of the methods
used in connection with it.

CRF 1.X.1.x (Sample table)

Key source Gas (key [1990 - cont_ribl_Jtion 2008 - cont_ribgltion Trend

by level (I) / trend (t) source) to total emissions | to total emissions

Solid fuels I/t CO, 13.37 % 23.23 % rising
Gaseous fuels 1/t CO, 2.38 % 7.07 % rising
Liquid fuels I/t CO, 0.64 % 0.19 % falling
Solid fuels I /- N,O 0.25 % 0.15 % falling
Gas CO, | CH, | HFC | PFC | SFs | N,O | NOyx | CO |[NMVOC| SO,
Emission factor (EF) CS CS NO NO NO | CS CS | CS CS CS
EF uncertainties in % <3 | +/-50 - - - | +/-50
Distribution of uncertainties T U - - - U
EF-determination method CS |Tier 2 - - - | Tier2

Key source

The upper section of the table shows the key-source-analysis lines that are relevant for the source
category in question, including the category's percentage shares in 1990 and in the last reported year
and the pertinent emissions trend. In the NIR, the term "key source (category)" is used synonymously
with the term "key category"; i.e. the term includes both emissions sources and sinks.

Gas

The lower section of the table provides information about the emission factors used (EF), the
percentage uncertainties for the EF, the uncertainties distribution and the method used to determine
the emission factors for the substances in question.

Emission factor (EF)

D = IPCC default

C = Corinair

CS = Country-specific
PS = Plant-specific
M = Model

Maximum EF uncertainties in %, and distribution of uncertainties
See Chapters 1.7 and 18 for more details

N = Normal

L = Lognormal

T = Triangular

U = Uniform (even distribution)

EF-determination method

D = IPCC default

RA = Reference approach

Tl = IPCCTierl

Tla/ T1b/ Tlc = IPCC Tier 1la/ 1b/ 1c
T2 = IPCC Tier 2

T3 = IPCC Tier 3

C = CORINAIR

CS = Country-specific

M = Model
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0O SUMMARY (ES)

As a Party to the United Nations Framework on Climate Change (UNFCCC), since 1994
Germany has been obliged to prepare, publish and regularly update national emission
inventories of greenhouse gases. In February 2005, the Kyoto Protocol entered into force. As
a result, for the first time ever the international community of nations is required to implement
binding action objectives and instruments for global climate protection. This leads to
extensive obligations vis-a-vis the preparation, reporting and review of emissions inventories.
As a result of Europe's own implementation of the Kyoto Protocol, via the adoption of EU
Decision 280/2004%, these requirements became legally binding for Germany in spring 2004.

Pursuant to Decision 3/CP.5, all Parties listed in ANNEX | of the UNFCCC are required to
prepare and submit annual National Inventory Reports (NIRs) containing detailed and
complete information on the entire process of preparation of such greenhouse-gas
inventories. The purpose of such reports is to ensure the transparency, consistency and
comparability of inventories and support the independent review process. The Secretariat of
the Framework Convention on Climate Change has made submission of the inventory report
a pre-requisite for performance of the agreed inventory reviews.

Pursuant to to decision 15/CMP.1, as of 2010 all of the countries listed in ANNEX | of the UN
Framework Convention on Climate Change that are also parties to the Kyoto Protocol must
submit annual inventories in order to be able to make use of flexible mechanisms pursuant to
Articles 6, 12 and 17 of the Kyoto Protocol.

Germany now presents its eighth National Inventory Report (NIR 2010), following its
inventories for the years 1990 to 2008. This latest report covers the same period (1990 to
2008), and it describes the methods and the data sources on which the calculations are
based. The report and the report tables in the Common Reporting Format (CRF) have been
prepared in accordance with the UNFCCC guideline on annual inventories
(FCCC/SBSTA/2006/9) and, as far as possible, in accordance with the IPCC Good Practice
Guidance (IPCC-GPG, 2000) and the IPCC Good Practice Guidance for Land Use, Land Use
Change and Forestry (IPCC-GPG LULUCF, 2003). This year, the NIR contains, for the first
time, an additional Part I, along with additional sub-chapters in the existing part, in
conformance with expanded requirements under the Kyoto Protocol and the relevant
decisions at the European level.

Part |1 of the NIR presents, in Chapters 1 to 10, all the information relevant to the annual
greenhouse-gas inventory.

Chapter 1 provides background information about climate change and about greenhouse-
gas inventories, as well as further information relative to the Kyoto Protocol. This section
describes the National System pursuant to Article 5.1 of the Kyoto Protocol, which system is
designed to aid and assure compliance with all reporting obligations with respect to
atmospheric emissions and storage in sinks. In addition, this chapter describes the basic
principles and methods with which the emissions and sinks of the IPCC categories are
calculated, presents a short summary of key-source assessment and describes the Quality

! Decision No. 280/2004/EC of the European Parliament and the Council of 11 February 2004 on a system for monitoring
greenhouse-gas emissions in the Community and for implementing the Kyoto Protocol (OJ. EU L 49 p. 1)
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System for Emissions Inventories (QSE). The chapter concludes with sections on
uncertainties analysis and completeness analysis.

Chapter 2 provides a general overview of development of emissions of direct and indirect
greenhouse gases and of storage of carbon dioxide in sinks.

Chapters 3 to 9 present information about the individual source and sink groups. Along with
general descriptions and information relative to the methods used, the sub-chapters also
include information about pertinent uncertainties, quality assurance and quality control,
recalculations carried out and planned improvements for relevant source and sink categories.

The inventories, the National System and the Quality System for Emissions Inventories have
all been further improved in keeping with the results of the reviews that have taken place in
recent years. More-detailed information about recalculations, and information relative to the
improvements and changes made with regard to the last greenhouse-gas inventory, is
presented in Chapter 10.

Part 1l of the NIR, in Chapters 11 to 16, presents the so-called "Kyoto-NIR", in fulfillment of
the expanded requirements for Kyoto reporting, and in keeping with the required organisation
(annotated NIR).

Chapter 11 contains all information relative to Kyoto reporting in the areas of land use, land-
use changes and forestry (LULUCF), especially the definition of "forest" chosen, details on
the land-classification technique used and all information relative to selected activities
pursuant to Arts. 3.3 and 3.4 of the Kyoto Protocol.

Chapter 12 is devoted completely to accounting for Kyoto units, a process for which, in
Germany, the German Emissions Trading Authority (DEHSY) is responsible.

Chapters 13 and 14 provide an overview of changes made in the National System, and at
the German Emissions Trading Authority, with the aim of ruling out the possibility of any
undue influences on Kyoto reporting.

Chapter 15 lists all the measures that Germany is taking to minimise negative impacts
pursuant to Article 3 (14).

Chapter 16 presents any required further information relative to Kyoto reporting.

Annexes 1 through 7, in Chapters 17-23, presented more-detailed descriptions of key
sources, of individual source categories, of the CO,-reference procedure, of completeness
issues, of the National System and the Quality System, of the CSE emissions database and
of uncertainties.

More detailed information about specific areas is presented in the literature listed in Chapter
24.

The Federal Environment Agency makes all calculations for the greenhouse-gas inventory
and carries out all relevant compilation. Data on emissions and sinks in the land use, land-
use changes and forestry sector have been provided by the Johann Heinrich von Thiinen
Institute (vTI).
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0.1 Background information on greenhouse-gas inventories and
climate change (ES.1)

0.1.1  Background information about climate change (ES1.1)

Ever since the start of industrialisation, significant trans-regional and global changes in the
substance balance of the atmosphere have been observed as a consequence of human
activities. Worldwide, concentrations of carbon dioxide (CO,) have risen by approximately 35
% compared to their levels in pre-industrial times, whilst those of methane (CH,) have
increased by 145 % and those of nitrous oxide (N,O) by 18 %. Furthermore, a number of
brand-new substances such as chlorofluorocarbons (CFCs), halons, perfluorocarbons
(PFCs), hydrofluorocarbons (HFCs) and sulphur hexafluoride (SFe) have entered the
atmosphere which almost never occur in nature and are generated almost exclusively by
humans. The Fourth Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC)? shows that human impacts on climate are scientific fact.

0.1.2 Background information about greenhouse-gas inventories
(ES1.2)

In February 2005, the Kyoto Protocol entered into force. As a result, the international
community of nations is required to implement binding action objectives and instruments for
global climate protection. In the framework of the Kyoto Protocol, the European Union (with
15 Member States at that time) has committed to reducing its greenhouse-gas emissions by
8% by the 2008—2012 period, in comparison to their base-year levels (1990 and 1995°). This
commitment has been divided within the EU in the framework of a burden-sharing agreement
between the participating Member States*. Under this agreement, Germany has agreed to
reduce its emissions by 21 % in comparison to the base year and thus has agreed to make a
substantial contribution to fulfillment of the EU's commitment. Consequently, Germany's
relevant measures, and its calculations relative to emissions reductions, are being followed
with considerable interest.

0.1.3 Background information relative to supplementary information
as required pursuant to Article 7 (1) of the Kyoto Protocol
(ES.1.3)

The present report, in keeping with decision 15/CMP.1, presents, for the first time,
supplementary information pursuant to Article 7 (1) of the Kyoto Protocol, for support of the
review process under the Kyoto Protocol. This information includes:

¢ General information on inventory preparation in connection with reporting pursuant to
Article 3 (3) Kyoto Protocol and on the selected additional activities pursuant to Article
3 (4) Kyoto Protocol; (cf. Chapter 11)

¢ Information regarding the certificates under the Kyoto Protocol in connection with
decisions 13/CMP.1 and 5/CMP.1; (cf. Chapter 12)

2IPCC Fourth Assessment Report: Climate Change 2007, available in the Internet at:
http://lwww.ipcc.ch/ipccreports/assessments-reports.htm

3 For HFC, PFC and SFg

4 Burden-sharing agreement, adopted with Council Decision 2002/358/EC of 25 April 2002 concerning the approval, on behalf
of the European Community, of the Kyoto Protocol to the United Nations Framework Convention on Climate Change and the
joint fulfilment of commitments thereunder [OJ L 130 of 15 May 2002]
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¢ Information regarding changes in the National System of emissions reporting pursuant
to Article 5 (1) of the Kyoto Protocol; (cf. Chapter 13)

¢ Information regarding changes in the National Registry; (cf. Chapter 14)

¢ Information regarding minimisation of negative impacts pursuant to Article 3 (14) of the
Kyoto Protocol; (cf. Chapter 15)

0.2 Combined greenhouse-gas emissions, their storage in sinks, and
emissions and storage from KP-LULUCF activities (ES.2)

0.2.1  Greenhouse-gas inventory (ES.2.1)

As of 2008, Germany had again fulfilled its obligations within the framework of the
aforementioned European burden-sharing, amounting to a reduction of 22.2 % with regard to
the base-year emissions reported in 2006°, 1,232,429.543 Gg (CO, equivalent). As a result
of a number of factors (a mild winter period in 2008, further expansion of use of renewable
energies and methodological changes), emissions in 2008 were about the same as those in
2007 and, overall, considerably lower than those in the years prior to 2007 (cf. Chapter 0).
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Figure 1: Development of greenhouse gases in Germany since 1990, by greenhouse gases6

The individual greenhouse gases contributed to this development to varying degrees (cf.
Table 1). This is hardly surprising given that, in any given year the various greenhouse gases
account for varying proportions of total emissions (cf. Table 2). Detailed tables are provided in
Annex Chapter 22.3.

> The reference figures for determining achievement of reduction obligations under the Kyoto Protocol have been defined in
keeping with results of review of the initial report and of reporting for 2006 pursuant to Article 8 of the Kyoto Protocol. Such
definition does not take account of any further possible improvements in the basic data. Pursuant to its obligations under the
Kyoto Protocol and EU burden sharing (Council Decision 2002/358/EC), Germany's reduction obligations amount to 21 %.

6 CO5 emissions and storage in soils are reported under land-use changes and forestry.
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In 2008, carbon-dioxide releases were the most significant greenhouse-gas emissions,
accounting for 86.9 % of all such emissions. Most of the carbon dioxide is released via
stationary and mobile combustion. As a result of a disproportionately large reduction of other
greenhouse-gas emissions, CO, emissions' share of total emissions has increased by
3 percentage points since the base year. Methane (CH,) emissions from animal husbandry,
fuel distribution and landfills account for 5.0 %. Emissions of nitrous oxide (N.O), caused
primarily by agriculture, industrial processes and burning of fossil fuels, contribute 6.3 % of
greenhouse-gas releases. Fluorocarbons (so-called "F gases") account for about 1.9 % of
total emissions. The distribution of Germany's greenhouse-gas emissions is typical for a
highly developed and industrialised country.

Table 1: Emissions trends in Germany, by greenhouse gas and source category
GG emissions / sinks, in CO; 1990 1995 2000 2005 2006 2007 2008
equivalents (Gg)
Net CO, emissions / storage 1,016,438 | 903,407 | 864,733 | 887,701 | 897,128| 871,887 | 862,488
ESES?;S'O”S (not including 1,036,716 | 925,413 | 886,900 853,540| 861,339| 833,926| 833,002
CH, 103,299 84,839 67,959 51,474 49,498 48,146 47,745
N.O 79,989 75,749 57,572 57,775 56,654 59,028 60,166
HFCs 4,369 6,469 6,483 9,990 10,527 11,141 11,469
PFCs 2,708 1,750 781 707 569 528 531
SFs 4,785 7,220 5,082 4,898 5,510 5,567 5,846

Total emissions / storage,
including LULUCF

Total emissions, not including
CO, from LULUCF

1,211,588 | 1,079,434 | 1,002,611 | 1,012,544 | 1,019,887 996,296 988,246

1,231,865 | 1,101,440 | 1,024,777 978,383 984,097 958,335 958,850

GG emissions / sinks, by

source and sink categories, in 1990 1995 2000 2005 2006 2007 2008
CO; equivalents (Gg)
1. Energy 989,661 873,671 829,786 796,201 800,687 769,714 772,788
2. Industrial processes 118,227 120,565 100,447 99,533 103,065 108,976 104,894
3. Solvent and other product use 5,396 4,458 3,723 3,402 3,345 3,316 3,316
4. Agriculture* 78,046 68,405 68,697 65,359 64,056 63,763 66,203
fo'r:zt”rg use, land-use changes & | 55165\  1001| -22061| 34950| 36450| 38961| 30,185
CO, -20,277 -22,006 -22,166 34,161 35,790 37,961 29,396
N,O & CH,4 113 105 105 798 661 1,000 789
6. Waste 40,423 34,234 22,020 13,090 12,283 11,566 10,859
* The increase in greenhouse-gas emissions, with respect to the NIR 2009, is due primarily to

methodological changes (cf. Chapters 2.3 and 6.1.1)
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Table 2: Contributions to emissions trends in Germany, by greenhouse gas and source
category
GG emissions / sinks; shares for
various GHG, not including CO, 1990 1995 2000 2005 2006 2007 2008
from LULUCF (%)
CO, emissions (not including
LULUCF) 84.2 84.0 86.5 87.2 87.5 87.0 86.9
CH, 8.4 7.7 6.6 5.3 5.0 5.0 5.0
N.O 6.5 6.9 5.6 5.9 5.8 6.2 6.3
HFCs 0.4 0.6 0.6 1.0 1.1 1.2 1.2
PFCs 0.2 0.2 0.1 0.1 0.1 0.1 0.1
SFe 0.4 0.7 0.5 0.5 0.6 0.6 0.6
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
GG emissions / sinks; shares for
emission & sink categories, not 1990 1995 2000 2005 2006 2007 2008
including CO, from LULUCF (%)
1. Energy 80.3 79.3 81.0 81.4 81.4 80.3 80.6
2. Industrial processes 9.6 10.9 9.8 10.2 10.5 114 10.9
3. Solvent and other product use 0.4 0.4 0.4 0.3 0.3 0.3 0.3
4. Agriculture 6.3 6.2 6.7 6.7 6.5 6.7 6.9
5. Land use, land-use changes & 0.0 0.0 0.0 01 01 0.1 01
forestry (N,O)
6. Waste 3.3 3.1 2.1 1.3 1.2 1.2 1.1
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

0.2.2  KP-LULUCEF activities (ES.2.2)

Since the current year is the first inventory year under the Kyoto Protocol, it is not yet
possible to describe any trend.

0.3 Combined emissions estimates, and trends for source and sink
groups, including KP-LULUCF activities (ES.3)

0.3.1 Greenhouse-gas inventory (ES.3.1)

Figure 2 shows the contributions of individual source and sink categories to total
greenhouse-gas emissions. It highlights the relative constancy of the shares of the various
source and sink categories and the absolute predominance of energy-related emissions. On
the other hand, energy-related emissions have continuously decreased over time. The
fluctuations that are superimposed over this trend are largely temperature-related. Because
winter temperatures affect heating patterns, they also affect energy consumption for heating,
and thus they have major impacts on annual trends in energy-related CO, emissions.

Overall, greenhouse-gas emissions have decreased considerably with respect to the base
year (decrease of CO,-equivalent emissions by 22.2 %). Considerations of the various
components involved confirm this trend, to varying degrees. The emissions changes, with
respect to the base-year emissions reported in the 2006 report’, amounting to 1,232,429.543
Gg CO, equivalent, are as follows for the most important greenhouse gases in terms of
quantity: - 19.6 % for carbon dioxide (CO,); - 53.8 % for methane (CH,); and - 24.8 % for
nitrous oxide / laughing gas (N,O). The corresponding trends for the so-called "F" gases,
which contribute about 1.9 % of greenhouse-gas emissions overall, have not been as clearly

! The reference figures for determining achievement of reduction obligations under the Kyoto Protocol have been defined in
keeping with results of review of the initial report and of reporting for 2006 pursuant to Article 8 of the Kyoto Protocol. Such
definition does not take account of any further possible improvements in the basic data. Pursuant to its obligations under the
Kyoto Protocol and EU burden sharing (Council Decision 2002/358/EC), Germany's reduction obligations amount to 21 %.

54 of 672 11/05/10



National Inventory Report, Germany — 2010 Federal Environment Agency

similar to each other, however. In keeping with the introduction of new technologies, and with
use of these substances as substitutes, since base year 1995 SF4 emissions decreased by
19.0 % and PFC emissions dropped by 69.7 %, while HFC emissions increased by 77.3 %.

With regard to the previous year, 2007, total emissions rose slightly, by 0.1 %. As to
contributors to the overall result, a CO,-emissions reduction of only 0.1 %, caused by a drop
in energy consumption, and a 0.8 % reduction in methane emissions were offset by a
+ 1.9 % increase in nitrous oxide emissions and + 5.5 % growth in emissions of F gases. The
main factors contributing to the methane reductions include further increases in use of
mine/pit gas and continuing decreases in waste-sector emissions.

Development of greenhouse gas emissions in Germany, by source
(not including CO2 from LULUCF)
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Figure 2: Emissions trends in Germany since 1990, by source categories®

Figure 3 shows the relative developments of emissions from polluter categories since 1990.
The most significant reduction occurred in the area of waste emissions. Increased recycling
of recyclable materials (Packaging Ordinance), and reuse of materials as compost (Biowaste
Ordinance), have led to a reduction in the quantity of waste that is landfilled and hence to a
reduction in landfill emissions. In the area of emissions from industrial processes, the
emission-reducing effects of measures in the field of adipic acid production in 1997 were
substantial. Emissions from solvent and other product use decreased slightly, as a result of
decreased narcotic use of N,O. The development of emissions from agriculture essentially
follows the development of livestock data. A detailed discussion of emissions trends is
presented in Chapter 2, Trends in Greenhouse Gas Emissions.

8 L . .
CO5 emissions and storage in soils are reported under land-use changes and forestry.
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Relative developement of greenhouse gas emissions, by source category
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Figure 3: Relative development of greenhouse-gas emissions since 1990, by source

categories”°

0.3.2 KP-LULUCF-Aktivitaten (ES.3.2)

Germany reports under KP-LULUCF Article 3 (3), and it reports in the area of forest
management with regard to the selected additional activities pursuant to Article 3 (4) Kyoto
Protocol. It reports emissions of the greenhouse gases methane, nitrous oxide and carbon
dioxide.

Under Article 3.3, it reports emissions of 13,778.4 Gg CO, equivalent. The emissions are
composed of storage of CO, via forestation and reafforestation, amounting to 2,615.20 Gg
CO;, equivalent, and emissions from deforestation, amounting to 16,393.32 Gg CO,
equivalent. Under Article 3.3, it reports CO, emissions of 13,778.18 Gg CO, equivalent and
N,O emissions of 0.26 Gg CO, equivalent.

Under Article 3.4, it reports emissions of 20,331.81 Gg CO, equivalent. The relevant storage
consists of CO, storage of 20,380.47 Gg CO, equivalent and emissions of 49.86 Gg CO,
equivalent. Under Artikel 3.4, it reports CO, storage of 20,331.81 Gg CO, equivalent, N,O
emissions of 45.4 Gg CO, equivalent and CH4 emissions of 3.36 Gg CO, equivalent.

Since the current year is the first inventory year under the Kyoto Protocol, it is not yet
possible to describe any trend.

° CO5 emissions and storage in soils are reported under land-use changes and forestry.
1% The reference consists of the emissions in 1990 (=100%), not the base-year emissions.
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1 INTRODUCTION

1.1 Background information regarding greenhouse-gas inventories
and climate change, and supplementary information as required
pursuant to Article 7 (1) of the Kyoto Protocol

1.1.1  Background information about climate change

Climate change consists of changes in average weather conditions, and in extreme events,
over an extended period of time; it can occur in a particular area or be global.

Climate change may be attributable to the following causes:

¢ Changes in so-called "geo-astrophysical parameters" such as the solar constant,
elements of the earth’s orbit, etc.

¢ Changes in the earth’s surface

e Changes in the energy balance in the "earth’s surface and atmosphere" system

e Changes in the substance balance in the atmosphere (such as changes in the
concentration of greenhouse gases).

Greenhouse gases, among which are carbon dioxide, nitrous oxide (laughing gas), methane,
ozone and water vapour (the most important natural greenhouse gas), have a particular
property. They allow the energy-rich radiation falling onto the earth from the sun (primarily in
the visible, short-wave range) to pass almost unhindered, yet partially absorb the long-wave
radiation emitted by the heated earth. This places them in an energetically excited state for a
brief time, after which they return to their original basic state whilst emitting infrared radiation.
Heat radiation occurs equally in all spatial directions — in other words, a substantial portion of
this is returned to the earth’s surface ("thermal back radiation”). So that this additional
quantity of energy may nevertheless be irradiated (this must occur due to the dynamic,
energetic equilibrium, at whose centre are the earth and the atmosphere), the earth must
have a correspondingly higher temperature. This is a simplified description of the greenhouse
effect.

Without the greenhouse gases occurring naturally, life on our planet would not be possible.
Instead of having an average global temperature of approximately 15°C, the earth would
have an average temperature of approximately —18°C. In other words, the natural
greenhouse effect protects our life on earth.

Since the beginning of the industrial era, mankind has brought about marked changes in the
atmosphere's substance cycles. These changes have been caused by humans' energy-
intensive lifestyles and related emissions of greenhouse gases. Since 1750, the worldwide
concentration of carbon dioxide (CO,) has increased by about 35 %, while that of methane
(CH,4) has more than doubled and that of nitrous oxide (N.O) has increased by about 18 %.
Furthermore, a number of brand-new substances such as chlorofluorocarbons (CFCs),
halons, perfluorocarbons (PFCs), hydrofluorocarbons (HFCs) and sulphur hexafluoride (SFe)
have entered the atmosphere which almost never occur in nature and are generated almost
exclusively by humans. In spite of being "trace gases", greenhouse gases have considerable
impacts. Their increasing concentrations have led to the anthropogenic (human-caused)
greenhouse effect, which supplements the natural greenhouse effect.

The Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC)
(2007) is very clear on the following point: Observations and measurements unambiguously
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indicate that the climate system is warming and that humans are primarily responsible for this
trend. And the trend has intensified in recent years. The global warming process is evident in
increases in global air and ocean temperatures, in extensive melting of snow and ice and in
an increase in the mean global sea level. The climate change will have extensive impacts on
ecological and societal systems, with potentially serious consequences. If dangerous impacts
of climate change are to be prevented, global warming must be constrained to no more than
2 °C in comparison to preindustrial levels. To achieve this goal, greenhouse-gas trends must
be reversed within the next 10 years. By 2050, global emissions will have to be reduced by
50 - 85 % in comparison to relevant levels in the year 2000. The IPCC's findings need to be
incorporated within the political process, and recommendations based on those findings
need to be rapidly implemented.

1.1.2  Background information about greenhouse-gas inventories

The world's nations were quick to recognize that the expected temperature changes would
pose threats to ecosystems and to human civilisation, because the changes would take place
relatively quickly, and existing systems would not be able to adapt to the new climate
conditions without suffering damage.

The Framework Convention on Climate Change was adopted in 1992, in Rio de Janeiro, by
nearly all nations of the world. Since 1994, the countries listed in Annex | of the Framework
Convention on Climate are required to submit annual inventories of greenhouse gases, as of
15 April of each year, to the Secretariat of the Framework Convention. Such inventories must
include data on emissions and sinks for the base year (1990 for CO,, N,O, CH,; 1995 for
HFCs, PFCs, SFg) and for all years until two years prior to the year of the relevant report.

At the third Conference of the Parties, held in Kyoto, legally binding obligations on emissions
limitations and reductions were defined, for the first time, for industrialised countries.
Pursuant to the Kyoto Protocol, industrialised nations must reduce their emissions of the six
greenhouse gases carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFe) by an
average of 5.2 percent by 2012. In the framework of the Kyoto Protocol, the European Union
(then with 15 Member States) has committed to reducing its greenhouse-gas emissions by
8% by the 2008-2012 period, in comparison to their base-year levels. This commitment has
been divided up between the participating Member States via a burden-sharing
arrangement'! whereby Germany is called on to make a substantial contribution of a 21 %
emissions reduction in comparison to the base year. Consequently, Germany's relevant
measures, and its calculations relative to emissions reductions, are being followed with
considerable interest.

The effectiveness and success of the Kyoto Protocol vis-a-vis reduction of global greenhouse
gas emissions will depend on two key factors: Whether its Parties abide by the rules of the
Protocol and meet their obligations, and whether the emissions data used for controlling
compliance are reliable. As such, national reporting and the subsequent international review
of emissions inventories play a key role.

11 Burden-sharing agreement; adopted via Council decision 2002/358/EC
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1.1.3 Background information relative to supplementary information,
as required pursuant to Article 7 (1) of the Kyoto Protocol (KP
NIR 1.1.3.)

Pursuant to to decision 15/CMP.1, as of 2010 all of the countries listed in ANNEX | of the UN
Framework Convention on Climate Change that are also parties to the Kyoto Protocol must
submit annual inventories in order to be able to make use of flexible mechanisms pursuant to
Articles 6, 12 and 17 of the Kyoto Protocol.

In 2008 (with the NIR 2008), Germany began early, on a voluntary basis, to fulfill these
reporting obligations. In the process, over the past two years it has begun preparing
intensively for the reporting required pursuant to Art. 7 of the Kyoto Protocol.

In submitting its eighth National Inventory Report (NIR 2010), Germany also submits its third
inventory report, pursuant to the Kyoto Protocol, that includes all of the information called for
in Art. 7.

Information relative to Arts. 3.3 and 3.4 of the Kyoto Protocol (KP-LULUCF) are provided in
Chapter 11. Information on bookkeeeping relative to Kyoto units is presented in Chapter 12.
The relevant changes in the National System are described in Chapter 13, and the changes
in the National Registries are described in Chapter 14. Information on minimisation of
negative influences pursuant to Art. 3 (14) of the Kyoto Protocol is presented in Chapter 15.

1.2 Description of institutionalisation of inventory preparation,
including the legal and procedural arrangements relative to the
planning, preparation and management of the inventory

Article 5.1 of the Kyoto Protocol mandates the establishment of National Systems for
preparation of greenhouse-gas emissions inventories. The National System for Germany
fulfils the requirements of the Guidelines for National Systems (UNFCCC Decision
19/CMP.1), requirements which are binding under the Kyoto Protocol and Decision
280/2004/EC.

The National System provides for the preparation of inventories conforming to the principles
of transparency, consistency, comparability, completeness and accuracy. Such conformance
is achieved through use of the methodological regulations from the IPCC Guidelines and the
IPCC Good Practice Guidance, through ongoing quality management and through
continuous inventory improvement.

The National System in Germany was established via an agreement of state secretaries
representing the ministries involved in emissions reporting, an agreement set forth in the
paper, on basic emissions-reporting principles, entitled "National System" and dating from 5
June 2007 (cf. Chapter 1.2.1.2).

In recent years, decisive progress has been made in institutionalising the National System.
This progress has been achieved via establishment of the National Co-ordinating Committee
(cf. Chapter 1.2.1.1), via an in-house directive for the Federal Environment Agency (cf.
Chapter 1.2.1.2), via the development of a procedure for using monitoring data from
European emissions trading (cf. Chapter 1.6.2.1) and via drafts of pertinent agreements
between the Single National Entity, other relevant federal institutions and non-governmental
organisations (such as the agreements with the Federal Statistical Office and the chemical
industry; cf. Chapter 1.2.1.4).
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1.2.1  Overview of the institutional, legal and procedural arrangements
relative to preparation of greenhouse-gas inventories, and
overview of supplementary information as required pursuant to
Article 7 (1) of the Kyoto Protocol

In Germany, the National System has been established at the ministerial level, under the
leadership of the Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety (BMU). The System now incorporates other German ministries, including the Federal
Ministry of the Interior (BMI), the Federal Ministry of Defence (BMVQg); the Federal Ministry of
Finance (BMF), the Federal Ministry of Economics and Technology (BMWi), the Federal
Ministry of Transport, Building and Urban Development (BMVBS) and the Federal Ministry for
Food, Agriculture and Consumer Protection (BMELV). As a result, the process of emissions-
inventory preparation now includes all of the key institutions that are in a position to make
high-quality specialised contributions to it.

In an agreement reached by the state secretaries of the aforementioned ministries, and set
forth in the "Nationales System" ("National System") principles paper on emissions reporting
of 5 June 2007, the relevant responsibilities of the various deparments were defined. In
addition, it was resolved that the Federal Environment Agency (UBA) should serve as the
Single National Entity (national co-ordinating agency) for Germany (cf. Chapter 1.2.1.2). In
support of the reporting process, the participating ministries established a co-ordinating
committee (cf. Chapter 1.2.1.1). For co-ordination of pertinent work within the Federal
Environment Agency, a Working Group on Emissions Inventories was established (cf.
Chapter 1.2.1.3). For implementation of the IPCC Good Practice Guidance relative to quality
control and assurance, a Quality System of Emissions was established within the Federal
Environment Agency in 2005, via an in-house directive (cf. Chapter 1.2.1.6). Associations,
companies and other independent organisations are integrated within the National System
primarily via the Federal Environment Agency's specialised units that are responsible for the
specific issues involved in each case. Data flows are safeguarded as necessary via suitable
agreements concluded by the Single National Entity (cf. Chapter 1.2.1.4). Such agreements
also specify relevant requirements pertaining to quality assurance and quality control.

The following Figure 4 provides an overview of the structure of the National System in
Germany.

The "National System" paper of 5 June 2007, on basic principles of emissions reporting, is
provided in Annex Chapter 22.1.1.

The National System on Agriculture and LULUCF, within the portfolio of the Federal Ministry
of Food, Agriculture and Consumer Protection (BMELYV), is described in Chapter 1.2.1.5.
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Figure 4: Structure of the National System of Emissions (NaSE)

1.21.1 The National Co-ordinating Committee

In its Sec. 2, the state secretaries' resolution of 5 June 2007 provides for the establishment of
a National Co-ordinating Committee that is to be headed by the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety (BMU) and to include representatives
of all federal ministries that participate in emissions reporting.

The National Co-ordinating Committee has the tasks of supporting the emissions-reporting
process and clarifying open issues pertaining to the National System. In particular, the
committee defines key-source and key-sink categories and resolves any pertinent
uncertainties.

In addition, the National Co-ordinating Committee is responsible for approving inventories
and the reports required pursuant to Arts. 5, 7 and 8 of the Kyoto Protocol.

The National Co-ordinating Committee convened for the first time on 21 December 2007. To
date, it has met three times, at the invitation of the BMU (the 3™ meeting was held on 1 July
2009). The Committee has become a basic component of the National System. This body's
establishment has implemented the recommendation in the Initial Review 2007: Institutional,
legal and procedural arrangements (Document FCCC/IRR/2007/DEU of 12 December 2007,
Para 11), and it has contributed to the institutionalisation of the National System of Emissions
Reporting.

1.2.1.2 Co-ordination agency (SNE) for the National System

The state secretaries' policy paper of 5 June 2007 on the National Emissions Reporting
System appointed the Federal Environment Agency to carry out tasks of the national co-
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ordination agency for emissions reporting (Single National Entity). Via its internal
directive 11/2005, the Federal Environment Agency has made its Section | 2.6 (Emissions
Situation) responsible for SNE tasks.

The Single National Entity's tasks include planning, preparing and archiving of inventories,
describing inventories in the inventory reports and carrying out quality control and assurance
for all important process steps. The Single National Entity serves as a central point of
contact, and it co-ordinates and informs all participants in the National System. During the
period 2003 to 2007, the Single National Entity has given priority to developing new data
sources. Since 2008, its focus has been especially on improving existing data sources, and
safeguarding their availability for the long term, by improving the institutionalisation of the
National System. Furthermore, institutions that need to be integrated within the National
System have been identified and are now being successively integrated (cf. Chapter 1.2.1.4).
Other important work has had to do with implementing the Quality System for Emissions
Inventories (cf. Chapter 1.2.2).

The Federal Environment Agency has developed a range of instruments for supporting the
Single National Entity in carrying out its tasks.

The Federal Environment Agency's Central System of Emissions (CSE) database is the
national, central database for emissions calculation and reporting. It is used for central
storage of all information required for emissions calculation (methods, activity rates, emission
factors). The CSE is the main instrument for documentation and quality assurance at the
data level.

Both within and outside of the Federal Environment Agency, the Quality System for
Emissions Inventories (QSE) provides the necessary framework for good inventory practice
and for routine quality assurance. Established within the Federal Environment Agency in
2005 via in-house directive 11/2005, it comprises the processes necessary for continually
improving the quality of greenhouse-gas-emissions inventories. The framework it provides
includes defined responsibilities and quality objectives relative to methods selection, data
collection, calculation of emissions and relevant uncertainties and recording of completed
quality checks and their results (confirmation that objectives were reached, or, where
objectives were not reached, listing of the measures planned for future improvement). The
quality control procedures have been developed with the help of external experts, taking
special account of the Federal Environment Agency's work structures, general guidelines for
quality assurance and the IPCC Good Practice Guidance. Since 2008, the QSE has been
expanded to cover the entire National System. This has occurred via integration of additional
authorities, institutions and inventory experts in the quality-management process — via
specification of minimum requirements for data documentation, QC/QA and archiving. In
addition, the procedure is designed to enable other organisations to build their own internal
quality assurance systems on the basis of their existing structures. It thus addresses the
comments provided in Paragraph 18 of the 2007 Initial Review. The QSE is described in
detail in Chapter 1.2.2.

The central instrument in the QSE framework is a database that serves as the repository for
all tabular documents emerging from the national QC/QA process (QC/QA plan, checklists,
lists of responsibilities, etc.). In addition, the database contains all tabular-form
correspondence relative to inventory reviews, including German answers provided since the
2004 reporting year.
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The manner in which these instruments interact in the framework of inventory preparation is
shown in Figure 5.

National System (NaSE)
/ob jectives tools N
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Figure 5: NaSE - Objectives and instruments
1.2.1.3 Working Group on Emissions Inventories, in the Federal Environment
Agency

In its inventory work, and especially in work relative to emission factors, the Single National
Entity receives significant support from other working units of the Federal Environment
Agency.

In 2003, a Working Group on Emissions Inventories was set up to co-ordinate relevant work
within the Federal Environment Agency; it liaises with all of the agency's employees who are
involved in inventory preparation.

The Single National Entity convenes meetings of the working group twice a year. In addition,
relevant members of the working group are expected to meet as necessary to discuss
specific issues and to make the necessary in-house arrangements. The working group has
met twelve times since it was established.

Necessary information is provided via the working group's events and through an intranet
area devoted to emissions reporting.

To inform all of the Federal Environment Agency staff who patrticipate in inventory preparation
about any changes in the Central System on Emissions, the Single National Entity also
issues a monthly e-mail newsletter regarding the CSE database.
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1.2.1.4 Agreements of the Single National Entity regarding co-operation with other
federal institutions and non-governmental organisations

In the "National System" policy paper of 5 June 2007 on emissions reporting (which is
presented in Chapter 22.1.1), the involved departments have defined responsibilities relative
to the various relevant source and sink categories.

Furthermore, the relevant resolution sets forth that involved federal ministries are to
undertake suitable activities to close data gaps that fall within their areas of responsibility. As
necessary, data gaps are to be closed via provision of pertinent data, or via relevant
calculations. In some cases, required data may be provided by reliable third parties.

For some of the data streams moving to the Single National Entity from other federal
institutions, special agreements have to be concluded between a) the relevant institution in
the case in question and b) the Single National Entity.

With regard to data provision by the Federal Statistical Office, relative to emissions
reporting, a legal arrangement was made in 2009, in the framework of the 3rd SME Relief Act
(Mittelstandsentlastungsgesetz 3; MEG 3), that, in particular, enables provision of data
subject to statistical secrecy. On that basis, on 13 January 2010 an administrative agreement
between the Federal Environment Agency and the Federal Statistical Office came into force
that specifies data deliveries for emissions-reporting purposes. In anticipation of the
agreement, data was already provided in 2009 on the basis of the agreement, however.

Furthermore, since the end of 2006, the Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU) has been negotiating with EUROCONTROL, the
European Organisation for the Safety of Air Navigation, regarding an agreement on
provision of air-traffic data. That agreement is to be concluded in the form of an agreement,
under international law, between the Federal Republic of Germany and EUROCONTROL. A
draft of the agreement was sent to EUROCONTROL in 2008. To date, EUROCONTROL has
neither responded to that draft nor accepted it, however. In spring 2009, the European
Commission was requested to provide support to bring about the agreement'’s conclusion.

Involvement of associations, companies and other independent organisations is achieved
primarily via those departments of Federal Environment Agency divisions | and Il that are
responsible for pertinent concrete issues. The Single National Entity supports the
departments in discussion of reporting requirements and in determination of requirements for
data-sharing by associations.

In 2006, a sample agreement was prepared for inclusion of non-governmental agencies
within the National System. That agreement is used to involve stakeholders, under binding
terms, within preparation of inventories. The sample agreement is adapted to the various
data suppliers' own requirements and needs as is necessary. In July 2009, the Federal
Ministry of Economics and Technology (BMWi), and the Federal Environment Agency,
concluded an agreement with the German Chemical Industry Association (VCI) and German
producers regarding data provision in the source categories Ammonia (2.B.1) and Nitric acid
(2.B.2). In addition, agreements on data provision were reached with producers of adipic acid
(2.B.3) located in Germany. Furthermore, an association agreement was concluded with the
VDD industry association for bitumen paper and bitumen roof sheeting relative to the source
category Bitumen for roof sheeting (2.A.5). Already in 2009, data for emissions reporting
were provided in the framework of all of the aforementioned agreements.
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In addition to ensuring long-term data availability, the agreements with the chemical industry
and the VDD association have led to considerable improvements of data quality in the
relevant source categories. With these efforts, the Single National Entity is addressing the
reference provided in Paragraph 18 of the 2007 Initial Review.

In 2009, discussions with Wirtschaftsvereinigung Metalle (WVM) metal-industry association,
regarding renewal of the German primary aluminium industry's voluntary commitment from
1997, were initiated with a view to data provision for purposes of emissions reporting. The
Single National Entity, in co-operation with the BMWi, has prepared a relevant draft text to
this end. Furthermore, the Single National Entity and the BMWi have initiated discussions
with the industry-gas association regarding a voluntary commitment on data provision.

1.2.15 National system relative to agriculture and LULUCF, within the portfolio of
the Federal Ministry of Food, Agriculture and Consumer Protection
(BMELV)

Via state-secretary resolution of 22 December 2006, the Federal Government has decided to
have forestry activities credited pursuant to Art. 3 (4) of the Kyoto Protocol. In keeping with
this state-secretary resolution, the BMELV will carry out pertinent required data collection,
emissions calculation and provision for reporting (in CRF tables), and will provide the
relevant NIR chapters.

Furthermore, the "National System" policy paper of 5 June 2007 on basic principles for
emissions reporting assigns responsibility for the area of agriculture and LULUCF to the
BMELV. This includes reporting on agriculture, for purposes of the UN Framework
Convention on Climate Change, and reporting on LULUCF, for purposes of the UN
Framework Convention and the Kyoto Protocol (including reporting pursuant to Art. 3.3 KP).

Via a directive of 29 August 2007, the Federal Agricultural Research Institute (FAL) has been
commissioned to carry out this task within the portfolio of the BMELV. Following a
restructuring of the BMELV's departmental research, and with effect as of 1 January 2008,
responsibility for this task has been transferred to the Johann Heinrich Von Thiinen Institute
(VTI).

On 13 February 2008, the vTI concluded an agreement with the Federal Statistical Office on
provision of emissions data on the basis of agricultural statistics. In addition, a research and
development agreement between the vTl and the Association for Technology and Structures
in Agriculture (KTBL) has been in place since 7 July 2009. That agreement specifies the
necessary supporting work for emissions reporting.

Furthermore, a working group on emissions reporting has been established within the vTlI, to
serve as liaison to the National System. That working group also has responsibility for
planning and QC/QA. The establishment of the new body addresses the reference provided
in Paragraph 16 of the 2007 Initial Review.

Responsibility for co-ordination of the working group on emissions reporting lies with the vTI's
Institute of Agricultural Climate Research (AK). Responsibility for reporting on agriculture and
LULUC lies with the same institute, while responsibility for reporting on forests pursuant to
the Convention and Kyoto Protocol Arts. 3.3 and 3.4 lies with the vTlI's Institute of Forest
Ecology and Forest Inventory (WOI). The figure below provides details relative to the
National System in the area of agriculture and LULUCF.
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At the National Co-ordinating Committee's third meeting, held on 1 July 2009, the BMELV
presented a revised draft of a monitoring concept for LULUCF (Arts. 3.3. and 3.4 KP) and of
a concept for the National System in the area of agriculture and forestry. Following the
meeting, the concept was refined, via exchanges between the Single National Entity and the
VTI. It has been in place since August 2009.

The monitoring concept for LULUCF and for the National System in the area of agriculture
and forestry is available at the Internet link provided under the imprint.
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Figure 6: National System in the area of agriculture and LULUCF

1.2.1.6 Directive 11/2005 of the Federal Environment Agency

In 2005, via its in-house directive (Hausanordnung) 11/2005, the Federal Environment
Agency established a Quality System for Emissions Inventories (QSE) (cf. Chapter 1.3.3.1),
within the Agency. The QSE provides the necessary framework for compliance with good
inventory practice and for execution of routine quality assurance. This system is structured in
accordance with the requirements of the IPCC Good Practice Guidance, and it has been
adapted to national circumstances in Germany and to the internal structures and procedures
of the Federal Environment Agency, the reporting institution. The in-house directive
(Hausanordnung 11/2005) issues binding provisions on relevant competencies within the
Agency, lists deadlines for the various inventory-preparation steps and describes the
necessary relevant review actions for purposes of quality control / quality assurance.

The directive has fulfilled requirements, pursuant to Paragraph 10 (a) of the Guidelines for
National Systems, for specification of relevant institutions and procedures, and for definition,
pursuant to Paragraph 12 (c), of specific responsibilities at the Agency level.
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1.2.1.7 Binding schedule in the framework of the National System

The binding schedule for preparation of emissions inventories and of the NIR is announced
to all relevant internal and external stakeholders via the Federal Environment Agency's
intranet site and via publication within the NIR itself:

19 May The Federal Environment Agency's national co-ordinating
agency (Single National Entity) requests relevant
responsible sections to submit data and report texts

31 July Delivery of energy data of the Working Group on Energy
Balances (AGEB), of statistical data of the Federal
Statistical Office and of data provided under agreements
with associations and companies, where such data serve
as the basis for further calculations

by 1 September Deliveries of ready-to-use inventory data from the Federal
Environment Agency and from external institutions of the
NaSE

as of 2 September Validation / discussion of deliveries by section and quality
managers, taking account of review results

as of 1 October Preparation of CRF time series and of national trend tables;

final editing by the Single National Entity within the Federal
Environment Agency

2 November Internal co-ordination within the Federal Environment
Agency

as of 11 November Final quality assurance by the QSE/CSE/NIR co-ordinator

16 November Report of the Single National Entity to the Ministry, for

commencement of inter-ministerial co-ordination relative to
the CRF data

30 November Report of the Single National Entity to the Ministry, for
commencement of inter-ministerial co-ordination relative to
the National Inventory Report

17 December Approval via departmental co-ordination (initiated by the
BMU)

2 January Final editing by the Federal Environment Agency's national
co-ordinating agency (Single National Entity)

15 January Report (CRF and certain parts of the NIR) goes to the

European Commission (in the framework of the CO,
Monitoring Mechanism) and to the European Environment
Agency

15 March Report (corrected CRF and complete NIR) goes to the
European Commission (in the framework of the CO,
Monitoring Mechanism) and to the European Environment

Agency

15 April Report goes to the FCCC Secretariat

May Initial check by the FCCC Secretariat

June Synthesis and assessment report | (by the UN Climate
Secretariat)

August Synthesis and assessment report Il (country-specific; by the

UN FCCC Secretariat)
September - October Inventory review by the FCCC Secretariat

1.2.2  Overview of inventory planning

Inventory preparation draws on the expertise of research institutions, via execution of
research projects in the UFOPLAN (environmental research plan) framework. This occurs via
work on specific issues, and it takes place via overarching projects, which primarily support
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a) harmonisation of individual results, for the overall inventory, as well as b) identification and
closure of gaps in surveys of emission-relevant activities. In each of the UFOPLANS for the
2002-2009 period, the Single National Entity had a global project on updating emissions-
calculation methods, a framework for initiating measures for continuous inventory
improvement.

In addition, a separate budget item for the National System, over and above research
funding, was established within the Federal Environment Agency as of 2005 (Title 526 02,
Chapter 1605). This budget item can be used to fund short-term projects for inventory
improvement, within the Agency's responsibility.

1.2.3  Overview of inventory preparation and management, including
overview of supplementary information as required pursuant to
Article 7 (1) of the Kyoto Protocol

The emissions-reporting process is a regular, annual process. A decentralised process,
carried out by a range of different persons, it can vary extensively, depending what part of the
inventory is concerned. In 2003, prior to the introduction of the QSE, this process was
intensively studied and analysed. As a result of that work, within the overall emissions-
reporting process the QSE differentiates the following main processes, which are described
in detail in Chapter 1.3.2:

¢ Definition of the bases for calculation,

e Data collection,

e Data processing and emissions calculation, and
e Report preparation.

These main processes are broken down into sub-processes (cf. Figure 7).

With submission of this year's inventory report (NIR 2010), the totality of all information
required pursuant to Article 7 of the Kyoto Protocol has been integrated, for the first time,
within the reporting processes.

The process of inventory preparation is co-ordinated closely with preparation of the National
Inventory Report, with provision of information as required pursuant to Article 7 of the Kyoto
Protocol and with execution of measures for quality control and quality assurance.

Experience has shown that workflow in the inventory planning and preparation process can
significantly affect inventory quality, i.e. that the order in which relevant steps are taken is
important. Suitable QC/QA measures have thus been assigned to each sub-process, to
ensure that quality assurance not only safeguards the quality of inventory data in its final
form, but also safeguards such quality on the pathways leading to that final form. This, in
turn, makes it possible to carry out periodical internal evaluations of the inventory-preparation
process pursuant to paragraph 15 (d) of the Guidelines for National Systems.
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Figure 7: Overview of the emissions-reporting process

The process, including QC/QA measures, fulfills the requirements of paragraphs 14 (a) to (f),
with regard to inventory preparation, of the Guidelines for National Systems.

The workflow for inventory preparation is described in detail in Chapter 1.3.

1.3 Inventory preparation

As the overview in Chapter 1.2.3 shows, inventory preparation is a regular, annual process
that functions in accordance with a decentralised scheme. The processes for preparation of
greenhouse-gas inventories, KP-LULUCF inventories and National Inventory Reports, and
for execution of quality control and quality assurance measures, are very closely linked.

At the same time, the upstream processes for inventory preparation (cf. Chapter 1.3.1.1),
including definition of bases for calculation (cf. 1.3.1.2), and data collection, processing and
storage (cf. Chapter 1.3.2), remain distinct from those for quality control and quality
assurance (cf. Chapter 1.3.3).

1.3.1 Greenhouse-gas and KP-LULUCF inventories

The relevant processes for greenhouse-gas inventories and for KP-LULUCF inventories —
i.e. the upstream processes for inventory preparation and for definition of the bases for
calculation — are carried out together for both inventory types.

1.3.1.1 Preliminary/upstream processes

Apart from the sub-processes for emissions reporting, as outlined in Figure 7, certain
upstream (preliminary) processes are carried out — in each case, between a pair of
emissions-reporting cycles.
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The following sub-processes are considered preliminary/upstream processes:

e Continual improvement of the National System, via review and improvement of
institutionalisation;

¢ Implementation of improvements in inventory planning and inventory preparation;

e Determination of key sources (pursuant to Tier 1, in keeping with Chapter 7.2 of the
IPCC Good Practice Guidance);

¢ Calculation and aggregation of uncertainties relative to emissions, using Monte Carlo
simulation (pursuant to Tier 1 or Tier 2, in keeping with the IPCC Good Practice
Guidance);

e Expanded identification of key sources, via Monte Carlo simulation (pursuant to Tier 2,
in keeping with Chapter 6.4 of the IPCC Good Practice Guidance).

1.3.1.1.1 Improvement of the National System

The National System builds on existing data streams, and it provides for suitable measures
to assure long-term data provision where such assurance is lacking (cf. Chapter 1.2.1.2).
Consequently, data streams continually have to be reviewed between pairs of reporting
cycles.

Where voluntary commitments expire, discussions have to be carried out with the relevant
data suppliers in order to secure the commitments' renewal. Where continued data provision
is not assured, relevant commitments or co-operation agreements have to be obtained.

Existing agreements have to be adapted as necessary to new circumstances and reporting
requirements (for example, to changes in reporting procedures). Such efforts help assure the
consistent high quality of the National System and the inventory preparation process.

Changes and improvements in the National System, during the current reporting cycle, are
described in Chapter 13.

1.3.1.1.2 Implementation of improvements in inventory planning and inventory
preparation

Paragraphs 13 and 15(d) of the Guidelines for National Systems (Decision 19/CMP.1)
obligate all Annex | countries to strive for continual improvement of inventories and inventory
planning.

Wherever possible, the required improvements identified in quality control and quality
assurance, and the results of reviews, are implemented between reporting cycles.

A detailed description of the quality control and quality assurance procedures is provided in
Chapter 1.6.1. The improvements achieved for the present report are described in the
relevant source-category chapters.

1.3.1.13 Identification of key sources (with Tier 1 method)

In order to be able to focus the many and detailed activities and capacities required for
inventory preparation and improvement on the principal source categories of the inventory,
the IPCC has introduced the definition of a "key source/sink". Key sources/sinks are source
categories that play an especially prominent role in the national inventory because their
emissions/storage have a significant influence on the total emissions of direct greenhouse
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gases, either in terms of absolute emissions, as a contribution to the emissions trend over
time, or as a result of the uncertainties linked with them.

The Single National Entity identifies key sources once per year, prior to the emissions-
reporting process. Whereas in the reporting framework results are reported for year x, they
cannot be taken specifically into account until inventory preparation for the year x+1. A
source category's designation as a key source helps decide what calculation method (Tier
approach) must be used for the category and, as a result, how detailed emissions modelling
for the source category must be. In addition, the key-source selection process is used to
identify any source categories to which priority must be given in inventory improvement.

The IPCC Good Practice Guidance (2000) specifies the methods to be applied in identifying
key sources. These methods identify the relevant key sources with the help of analysis of the
inventory for one year with regard to emissions levels for individual source categories (Tier 1
level assessment), time-series analysis of inventory data (Tier 1 trend assessment) and
detailed analysis of inventory data with error evaluation (Tier 2 level and trend assessment
with consideration of uncertainties).

The key sources have been defined by applying two Tier 1 procedures, Level (for the base
year and for 2008) and Trend (for 2008, as compared to the base year), to German
greenhouse-gas emissions. In keeping with IPCC provisions, analyses have taken account of
both emissions from sources and storage of greenhouse gases in sinks.

1.3.1.14 Calculation and aggregation of uncertainties for emissions data

Uncertainties are a basic component of emissions inventories; an emissions inventory's
uncertainties are determined in order to quantitatively assess the inventory's accuracy. While
uncertainties are determined in connection with data gathering, and thus are part of the "data
collection" section of the emissions-reporting process, they can be aggregated only after an
inventory — or the pertinent emissions-reporting cycle — has been completed.

In calculation and aggregation of uncertainties, uncertainties for activity rates and emission
factors, which are normally estimated by experts at the structural-element level of the CSE,
are converted into uncertainties for emissions and then aggregated. Uncertainties are
aggregated once per year, at the end of the report-preparation cycle for the current report
year. Tier 2 determination of uncertainties is carried out every three years. In the years in
between, uncertainties are determined in accordance with Tier 1.

In the current NIR, Germany reports uncertainties that have been calculated pursuant to the
Tier 2 method. For Tier 2 uncertainties determination, the uncertainties have been estimated,
wherever possible to date, by data-supplying experts of the relevant Federal Environment
Agency specialised sections and by external institutions.

Aggregated uncertainties serve as a basis for expanded identification of key sources.

1.3.1.15 Expanded identification of key sources

Expanded identification of key sources was carried out this year, in conjunction with detailed
uncertainties determination via Monte Carlo simulation (in keeping with the IPCC Tier 2
method). For the German greenhouse-gas inventory, such analysis is carried out at 3-year
intervals. Such work was carried out for the first time for the greenhouse-gas inventory
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reported in 2007 (cf. the NIR 2007). The resulting findings confirmed the results of Tier-1 key-
source analysis nearly completely.

1.3.1.2 Selection of calculation methods

Selection of calculation methods for determining emissions affects the entire emissions-
reporting process. For this reason, review of the suitability of the methods used constitutes
the beginning of the main process "definition of bases for calculation", which is described in
Chapter 1.3.2.1. IPCC Good Practice Guidance specifies, via use of decision trees, what
methods are to be used for the various source categories. In each case, such methods
selection depends on whether the group in question is a key source or not. Any use of
different — country-specific — methods, instead of the prescribed methods, must be justified in
the NIR. In each case, an outline of why the method in question is of equivalent or higher
value is to be provided, along with clear documentation.

1.3.2 Data collection, processing and storage, including data for KP-
LULUCF inventories

1.3.21 Definition of bases for calculation

As mentioned above, the sub-process "selection of calculation methods" takes place at the
beginning of this main process (Chapter 1.3.1.2).

Another factor that is critical to the success of the overall process is selection and review of
data sources, since the quality of results of all downstream processes (data preparation,
calculation, reporting) cannot be better than that of the primary data used. Data sources may
be oriented to the activity rates, emission factors or emissions for/of a specific source
category. In many cases, the data sources used have been relied on for a number of years. It
can become necessary to select new data sources — for example, as a result of required
changes in methods, of the elimination of an existing data source, of a need for additional
data or of findings from quality checks of previously used data sources.

The suitability of a given data source depends on various criteria. These include:

e Long-term availability,

¢ Institutionalisation of data provision,

e Good documentation,

e Execution of quality assurance and control measures, by the persons/organisations
providing data,

¢ |dentification of uncertainties,

¢ Representative nature of the data in question, and

e Completeness of the expected data.

e In each case, it is vital that the reasons for choosing a particular data source be
documented and, where the data source has significant deficits, that suitable measures
for improving the data be planned.

e Providers of data must always be given requirements relative to quality control, quality
assurance and documentation; where research projects are commissioned, this
requirement is particularly relevant, since the Federal Environment Agency, as the
customer for such services, must be able to influence such projects.
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1.3.2.2 Data collection

Data collection and documentation take place under the responsibility of the relevant experts.
One way of collecting data is to evaluate official statistics, association statistics, studies,
periodicals and third-party research projects. Other ways of obtaining data include carrying
out own research projects, applying personally available information and exchanging data via
relevant Federal/Lander channels. Often, work results obtained by other means are also
reused for the purposes of emissions reporting.

Data collection comprises the following steps:

¢ Definition of requirements,

o Specification of the source-category-specific quality and review criteria for the data,

¢ Requesting of data from data providers (carried out by the relevant experts' group), and
¢ Receipt of data.

In each case, the National Single Entity (national co-ordinating agency) requests inventory
input from the experts responsible for the source category in question, via the experts'
superiors. A master file, specifying the structure for such input, is provided for NIR
preparation. The requirements for later data input are provided by the relevant CSE (ZSE)
specifications (direct entry or fill-in of the import format). Reporting requirements (including
pertinent QC/QA measures), along with the results of all inventory reviews, the databases for
the various specific source categories and the current results of key-source identification, are
all communicated to the relevant experts via informational events held by the Federal
Environment Agency's Working Group on Emissions Inventories, via the Federal
Environment Agency's intranet site for emissions reporting and via an electronic inventory
description (cf. Chapter 1.3.3.1.4). On this basis, responsible experts define requirements
for relevant third parties, with regard to both data sources and calculation methods.

Such requirements influence the upstream process of defining the bases for calculation
(review and selection of methods and data sources) — a process which always takes place
when requirements have not yet been fulfilled or have changed.

Before any third parties begin with data collection — after the requirements pertaining to data
sources and methods have been defined — the source-category-specific quality and
review criteria for such third-party data should be defined, in order to support the QC
process on the data level.

When a responsible expert requests data from a third party able to supply data, the expert is
expected to accompany his or her request with a description of the amount of data expected
from the prospective data supplier, of the relevant data-quality requirements and of the
relevant data-documentation requirements. Upon receipt of data, the data is checked for
completeness, compliance with quality criteria and currentness. Data validation is carried out
by the relevant expert.

1.3.2.3 Data preparation and emissions calculation

The process of data preparation and emissions calculation comprises the following steps:

o Data entry,

e Data preparation (model formation, disaggregation, aggregation),
e Calculation of emissions,

e Preparation of report sections (texts), and
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e Approval by the relevant experts.

Report texts are prepared along with the time series — which enter into the table sections —
for activity rates, emission factors, uncertainties and emissions. As a result, the term "data" is
understood in a broad sense. In addition to number data, time series, etc., it also includes
contextual information such as the sources for time series, and descriptions of calculation
methods, and it also refers to preparation of report sections for the NIR and
documentation of recalculations.

Considerable amounts of data entry and processing (processing of data, and emissions
calculation) take place in the CSE. This considerably enhances transparency and
consistency, and it opens up the possibility of automating required data-level quality-control
measures in the CSE (such as checking of orders of magnitude and of completeness, and
specification of checking parameters in CalQlator). In cases that lend themselves to such
automation, certain QC measures then do not have to be carried out manually. At the same
time, plausibility cross-checks, with simplified assumptions, should be applied to results of
calculations with complex models.

After all checks have been carried out, and the relevant parties have been consulted where
necessary, the emissions are calculated in the CSE by means of an automated procedure,
based on the following principle:

activity rate * emission factor = emission

If upstream calculation routes are also stored in the CSE, these calculations are initiated first,
before the actual calculation of emissions takes place.

In each case, the relevant expert responsible for QC also has responsibility for issuing
expert-level approvals, for written texts and for calculation results, prior to any further use of
such texts and results by the Single National Entity. Such issuance normally takes place in
connection with transmission to the Single National Entity, and it is carried out via approval of
completed QC/QA checklists.

1.3.24 Report preparation

Report preparation includes the following steps:

e Aggregation of emissions data for the national trend tables and reporting formats,
preparation of data tables for the NFR and preparation of XML files for export to the
CRF reporter,

e Calculation of CO2 equivalents for the greenhouse-gas emissions,

e Compilation of submitted report texts to form a report draft (NIR), and editing of the
complete NIR,

¢ Internal review of the draft (national trend tables and NIR) by the Federal Environment
Agency, followed by approval as appropriate,

¢ Import of XML files into the CRF reporter, and preparation of data tables for the CRF,

e Forwarding to the BMU,

¢ Interdepartmental co-ordination, leading to approval by the co-ordinating committee,
followed by the final steps of

¢ Handover to the UNFCCC Secretariat, the EU Commission and the UNECE
Secretariat, and

e Archiving.

74 of 672 11/05/10



National Inventory Report, Germany — 2010 Federal Environment Agency

Before emissions data can be transferred into the report tables for the Framework
Convention on Climate Change (CRF = Common Reporting Format), the Kyoto Protocol and
the UN ECE Geneva Convention on Long-range Transboundary Air Pollution (NFR = New
Format on Reporting), emissions data from CSE time series (in the data-collection format)
must be aggregated into the CRF/NFR source-category report formats. This is
accomplished via hierarchical allocation within the CSE, a process that, in Annex 3, is
described in detail for the various key sources. Where no changes with respect to the
previous year have occurred, the aggregations are carried out automatically.

Following calculatory aggregation, activity data and emissions are read, via export in XML-
file form, into the CRF reporter, which automatically prepares the IPCC CRF reporting tables.
Nonetheless, quality control still has to be carried out to ensure that the emissions inventory
and the CRF-Reporter tables agree with respect to relevant values and to the implied
emission factors calculated by the CRF Reporter. Furthermore, suitable explanatory remarks
have to be provided for any recalculations and notation keys.

CO, equivalents for greenhouse gases are calculated in accordance with Art. 20 of the IPCC
Guidelines on Reporting and Review (FCCC/CP/2002/8), on the basis of the GWP published
in the Second Assessment Report and listed in the table below, which are based on effects of
greenhouse gases out to a 100-year time horizon.
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Table 3: Global Warming Potential (GWP) of greenhouse gases
Greenhouse gas Chemical formula 1995 IPCC GWP
Carbon dioxide CO, 1
Methane CH, 21
Nitrous oxide N,O 310
Hydrofluorocarbons (HFC)

HFC-23 CHF; 11700
HFC-32 CH,F, 650
HFC-41 CH3F 150
HFC-43-10mee CsH,F1o 1300
HFC-125 C,HFs 2800
HFC-134 C,H,F4; (CHF,CHF) 1000
HFC-134a C2H,F, (CH,FCFy) 1300
HFC-152a C,H4F; (CH3CHF,) 140
HFC-143 C,H3F3 (CHF,CH,F) 300
HFC-143a CoH3F3 (CF3CHs) 3800
HFC-227ea CsHF, 2900
HFC-236fa CsH,Fg 6300
HFC-245ca CsHsFs 560
Perfluorocarbons (PFC)

Perfluoromethane CF, 6500
Perfluoroethane C,Fe 9200
Perfluoropropane CsFg 7000
Perfluorobutane C4F1o 7000
Perfluorocyclobutane c-C4Fg 8700
Perfluoropentane CsF1o 7500
Perfluorohexane CeF14 7400

Sulphur hexafluoride

Sulphur hexafluoride |SFs 23900

Additional Greenhouse Gases

HFC 245fa CsFsHs (CF;CH,CHF,) 950
HFC 365mfc C4FsHs (CFgCHchZCHg) 890
NF; NF; 8000

Source (except for entries in italics): FCCC/CP/2002/8, p.15

The report co-ordinator compiles the submitted report texts to form the NIR draft.
Experts in the Single National Entity (national co-ordinating agency), assigned to cover
specific source categories, then carry out internal review of the data and report sections,
on the basis of a QC checklist. The results of this review are then provided to the relevant
responsible experts, to enable these experts to revise their contributions (if necessary,
following suitable consultation) accordingly. Following such revision, the report co-ordinator
carries out overall editing of the NIR.

Formal approval of the report tables and the NIR, and of the inventory plan to be included in
future, is provided via co-signing in the framework of the Federal Environment Agency's
internal co-ordination process. Then, the materials are forwarded to the BMU, for the
second approval phase within the framework of interdepartmental co-ordination. In a
concluding step, the co-ordinating committee approves the report tables and the NIR for
submission to the UNFCCC Secretariat. The ministry arranges for translation of the NIR and
for its submission to the UNFCCC Secretariat.

The data tables and the related NIR, in the version provided for ministerial co-ordination, are
then transferred onto a CD and archived with clear identification information. The content of
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the CSE database used for calculation purposes is likewise copied and archived. The final
version submitted to the Secretariat of the Framework Convention on Climate is also
archived.

1.3.3  Procedures for quality assurance and quality control (QA/QC),
and detailed review of greenhouse-gas and KP-LULUCF
inventories

1.33.1 The Quality System for Emissions Inventories

The QSE takes account of provisions of the IPCC Good Practice Guidance, of national
circumstances in Germany and of the internal structures and procedures of the Federal
Environment Agency (UBA), the reporting institution. The QSE's procedures are flexible
enough to be able to routinely incorporate future changes in requirements. The QSE's scope
of application comprises the entire emissions-reporting process.

The QSE covers all participants of the NaSE. Within the Federal Environment Agency, the
QSE has been made binding via the agency's internal directive (UBA-Hausanordnung)
11/2005 (cf. Chapter 1.2.1.6). Details regarding assurance of the QSE's binding nature for
other NaSE patrticipants are provided in Annex 22.1.1.

1.33.1.1 Minimum requirements pertaining to a system for quality control and
guality assurance

The requirements pertaining to the system for quality control and quality assurance (QC/QA
system) and to measures for quality control and quality assurance are defined primarily by
Chapter 8 of the IPCC Good Practice Guidance.

From those provisions, the Federal Environment Agency has derived its own "General
minimum requirements pertaining to quality control and quality assurance in connection with
greenhouse-gas-emissions  reporting" (cf. Chapter 22.1.2.1). Other National System
participants adopted the minimum requirements after representatives of the participating
departments approved them in the framework of the co-ordinating committee for the National
System of Emissions Inventories (cf. Annex Chapter 22.1.1).

Further information regarding the Federal Environment Agency's necessary organisational
measures for implementing these requirements is provided in the following chapters and in a
complementary section in the Annex, 22.1.2.1.11.

1.3.3.1.2 Start-up organisation of the Quality System for Emissions Inventories

Within the QSE framework, a concept for a start-up organisation was developed that defines
binding responsibilities, for the Federal Environment Agency, for implementation of the
necessary QC and QA measures. The defined roles and responsibilities have the purpose of
facilitating effective information exchange and directive-conformal execution of QC and QA
(cf. Table 4).
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Table 4:

QSE - Roles and responsibilities

Role

Tasks

Responsible

Responsible expert at the
operational level (FV)

Data collection, entry and calculation, in keeping
with the prescribed methods

Definition of source-category-specific quality and
review criteria

Execution of QC measures

Decentralised archiving of source-category-specific
inventory information

All staff appointed by
the head (FGL)

QCI/QA section
representative (QKV)

QC for data and report sections delivered to the
Single National Entity (SNE)

Approval of report sections

Ensuring that necessary inventory work, QC
measures and documentation are carried out at the
operational level

Definition of specific sectional emissions-reporting
responsibilities, and follow-up to ensure they are
properly carried out

All responsible heads
(Federal Government
and the Lander)

Specialised contact
person (source-category-
specific) in the SNE (FAP)

Facilitation of specialised and technical support
(inventory work and reporting)

Independent QC/QA for supporting work of the
various sections

An appointed staff
member of the Single
National Entity (SNE)

Report co-ordinator
(NIRK)

Co-ordination of supporting textual work,
preparation of the NIR from the various relevant
contributions, overarching QC and QA for the NIR

An appointed staff
member of the Single
National Entity (SNE)

CSE co-ordinator (ZSEK)

Overarching QC and QA throughout the entire
inventory process

Ensuring the integrity of databases

Emissions reporting and data aggregation into
report formats

An appointed staff
member of the Single
National Entity (SNE)

QC/QA co-ordinator
(QSEK)

Overarching QC and QA throughout the entire
reporting process

Maintenance and further development of the QSE
Management and updating of the QC and QA
plans, QC checklists and QSE manual
Management and updating of the improvement
plan, and management of relevant adoption in the
inventory plan

An appointed staff
member of the Single
National Entity (SNE)

NaSE co-ordinator
(NaSEK)

Ensuring of on-time, requirements-conformal
reporting

Initiation of overarching measures from the
inventory plan

Selection of institutions and collection of relevant
informational materials and legal agreements
Ensuring that all inventory information is archived,
carrying out central archiving of inventory
information

Preparation of execution and post-processing of
inventory reviews

An appointed staff
member of the Single
National Entity (SNE)

Contact persons in
Federal Environment
Agency departments

Multipliers for departments and sections with
regard to the national co-ordinating agency (SNE)
information's and requirements relative to
emissions reporting

An appointed member
of each relevant
Federal Environment
Agency department
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1.3.3.1.3 Workflow organisation of the Quality System for Emissions Inventories

Procedures for QC/QA measures in the QSE are oriented to the emissions-reporting process
described in Chapter 1.2.3. At the same time, quality management is directly linked with the
various steps in the inventory process. Suitable QC measures, assigned to the various
process players, have been allocated to each step of the inventory-preparation process (cf.
Figure 8).

Bmu—(?°9rd_i"a“°" iy Single National Entity
other ministries (in the Federal Environment Agency)
Handover to international
o NaSE QC/QA
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CSE I Exchange
Coordinator I 7
l l (ZSEK) l l
vy |
QCand QC-and Information
Information reporting (Source-category- L. o F”eed.backc._> NIR reporting fromthe
fromthe requirements specific) departmental SlEThEQ Coordinator requirements single
Single From NaSE contact (FAP) e For o [ (NIRK) From NaSE National
National Coordinator review Coordinator Enti
Entity and QC/QA 7y and QC/QA ntity
Coordinator CSE — 5 1 Coordinator
Coordinator CSE 1
(ZSEK)
} }
Inventory== NIR
==== NIR == o o o o o o = |
i 1
QC manager QC manager
for for >
the institution : the sections
4 (QKV) (QKV) v
Feedback,
f Corrections A f
Form’/aarding . Feedback Forvs{)arding__ Contact for
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sible for spe- I sible for spe-
cialised area at [« d » cialised area at
the operational the operational
level (FV) level (Fv) Sections
Y of UBA
NaSE — Participants Departments
(Federal/Lander and Other institutions) of Federal Environment Agency (UBA)
Figure 8: QSE - Roles, responsibilities and workflow

The required QC reviews pursuant to Paragraph 14 (g) of the Guidelines for National
Systems are provided, in the form of QC checklists and along with data requirements, to the
FV, QKV, FAP and NIRK (cf. Table 4). They are completed in the course of the relevant
supporting work.

13314 Documentation in the Quality System for Emissions Inventories

The requirements pertaining to the execution, description and documentation of QC/QA
measures, as formulated in connection with the minimum requirements for a QC/QA system
(cf. Chapter 22.1.2.1) are largely being fulfilled in conjunction with production of the pertinent
inventory contributions. For the QSE, a documentation concept was developed that
represents all such measures and related actions in an integrated form tailoured to the
specific parties and tasks concerned. The various components of such documentation are
shown in Figure 9.
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Figure 9: NaSE & QSE — Control and documentation

A general description of the Quality targets is provided in the QSE handbook; the
description is derived from the IPCC Good Practice Guidance'. In addition, individual
operational objectives, relative to quality control and quality assurance, have to be derived
for the various source categories from comparison of the requirements from the IPCC Good
Practice Guidance, the results of independent inventory review and assessment of inventory
realities.

Pursuant to the IPCC Good Practice Guidance requirements and Paragraph 12 (d) of the
Guidelines for National Systems, the necessary QC/QA measures for emissions reporting
should be summarised in a QC/QA plan. Such a QC/QA plan is to serve the primary purpose
of organising, planning and monitoring such QC/QA measures. To permit transparent,
effective control of execution and monitoring of measures for achieving these objectives, the
measures are set forth in a quality control plan (QC plan) and a quality assurance plan
(QA plan) with respect to specific roles — and, if necessary — specific source categories.
Quality assurance objectives may be focused on the inventory, the reporting process or the
QSE itself. Furthermore, the quality assurance plan includes scheduling of quality assurance
measures to be performed by independent, external third parties. Both plans may be
understood as sets of specifications.

As to their document structure, the QC and QS plans are combined with the checklists for
quality control and quality assurance, which are used to review and document successful
execution of quality controls. In this context, QC checks are actually defined not as checks
but as quality objectives; in each case, either compliance with the objectives must be
confirmed or non-compliance must be justified. Such quality control checklists are to be filled

12 For relevant explanations / definitions, see also Annex 3 (Glossary) of the IPCC Good Practice Guidance
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out by NaSE participants®® along with inventory preparation. They are designed to provide
information about the quality of the data and methods on which the inventory is based. The
first time the Federal Environment Agency carried out systematic quality control, in the form
of checklists, and in co-operation with the NaSE participants, was for the 2006 report. Since
the 2007 report, these checklists have been used in electronic form. Also as of the 2007
report, in a first step, Tier 1 QC checks have been expanded to include category-specific QC
checks in accordance with Tier 2, for key sources. For the 2008, 2009 and 2010 reports, the
checklists for the experts involved in the various specialised areas, and for specialised
contact persons, have been comprehensively revised. Such revision has been aimed at
further enhancing the clarity, practical usefulness and logical structure of the checklists. To
ensure the success of the pertinent improvements, a number of persons from the affected
group of persons were selected for inclusion in the revision process. No changes were made
in content-relevant requirements, which are derived from the IPCC Good Practice Guidance.
Just as the checklists have been annually revised and improved, so have the QC and QA
plans been continually refined.

Taken together, the two plans and the QC checklists are an instrument for reviewing
fulfillment of international requirements, and they make it possible to control inventory quality
via initiation of quality assurance measures pursuant to Paragraph 13 of the Guidelines for
National Systems.

The improvement plan is a collection of all potential improvements, and criticisms, that
result from independent inventory review and are identified in the framework of the relevant
last completed emissions-reporting cycle. In the plan, such improvements and criticisms are
correlated with feasible corrective measures. The Single National Entity categorises the
corrective measures, prioritises them and then, via consultations with the relevant
responsible experts, integrates them as necessary within the inventory plan. There, they are
linked with deadlines and responsibilities. As an annex to the NIR, the inventory plan
undergoes a co-ordination and release process. It is thus a binding set of specifications for
improvements to be carried out in the coming reporting year.

The Single National Entity also maintains an inventory description, a central document
record for the various source categories. The description covers all key aspects of inventory
preparation. It includes descriptions of all work that pertains to specific source categories and
that is relevant to preparation of source-category-specific inventories. The inventory
description is really a collection of background information. It is divided into a paper-form
inventory description and an electronic inventory description (elB). The two versions are
identical in structure. Both are managed by the Single National Entity, and both cover all of
the document types currently used in everyday inventory work. The obligation to prepare
defined documentation was introduced in the Federal Environment Agency via an internal
directive (cf. Chapter 1.2.1.6). It provides the key basis for archiving inventory information
pursuant to the provisions of Paragraph 16 (a) of the Guidelines for National Systems.

* These persons include specialised experts (Fachverantwortiche - FV), specialised contact persons (Fachliche

Ansprechpartner - FAP), quality control managers (Qualitatskontrollverantwortliche - QKV), the co-ordinator for the national
inventory report (Koordinator fiir den Nationalen Inventar Report - NIRK), the co-ordinator for the National System (Koordinator
fur das Nationale System - NaSEK), the co-ordinator for the Central System of Emissions (Koordinator fir Das Zentrale
System Emissionen - ZSEK) and the co-ordinator for the Quality System for Emissions Inventories (Koordinator fir das
Qualitats-System Emissionsinventare - QSEK)
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For a range of reasons, the documentation concept, in a departure from Paragraph 17 of the
Guidelines for National Systems, does not provide for an exclusively central archive. The key
reasons for this decision were:

e the body of data that provides the basis for calculating the German inventory is
extensive, and non-centralised,

¢ responsibility for that data is distributed,

¢ confidentiality aspects that, for legal reasons, preclude provision of individual data, for
archiving purposes, to a central agency.

The central archive also includes a suitable reference system for relevant, but non-archived
data. That system records "who has non-centrally archived what data where", and in what
form such data were aggregated for the inventories.

1.3.3.15 The QSE handbook

The international requirements for quality assurance and quality control measures in
emissions reporting have been set forth, for the National System of Emissions Inventories
(NaSE) in Germany, in the "Handbook for quality control and quality assurance in preparation
of emissions inventories and reporting under the UN Framework Convention on Climate and
EU Decision 280/2004/EC" ("Handbuch zur Qualitatskontrolle und Qualitatssicherung bei der
Erstellung von  Emissionsinventaren und der  Berichterstattung unter  der
Klimarahmenkonvention der Vereinten Nationen sowie der EU Entscheidung 280/2004/EG".
That document, which is binding for the Federal Environment Agency, describes the Quality
System for Emissions Inventories (QSE).

The QSE handbook has entered into force via an in-house directive of the Federal
Environment Agency (cf. Chapter 1.2.1.6). It has been published, along with pertinent, co-
applicable documents, in the Federal Environment Agency's intranet.

The pertinent, co-applicable documents include:

¢ alist of specialised contact persons in the Single National Entity,

e a list of relevant contact persons in the agency's departments,

e a list of responsible persons in the Federal Environment Agency's relevant sections
(section contacts — Fachverantwortliche),

¢ the quality control plan,

¢ the quality assurance plan,

¢ the role-specific QC/QA checklists,

e the improvement plan,

¢ the requirements for reporting from the Guidelines,

o the results of inventory reviews,

¢ the available specific data for each source category (inventory description),

o the results of assessment of key sources,

¢ the NIR,

e the guide for calculations of uncertainties and determination of key sources pursuant to
Tier 2,

o a form for proposals relative to ongoing improvement of the QSE, and

e a guide to using the QSE checklists.
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1.3.3.1.6 Support from expert review groups

In addition to the Federal Environment Agency's own quality control and assurance
measures, inventory review by expert review groups provides important impetus for inventory
improvement. It is thus in the Single National Entity's own interest to fulfil the provisions of
Paragraphs 16 (b) and (c) regarding provision of archived inventory information for the
review process and for responding to questions of expert review groups. This relationship
has been given priority in the design of the QSE. For this reason, since 2004 all tabular-form
correspondence relative to inventory reviews, along with the pertinent German answers, and
together with relevant documents from national QC/QA, has been archived in a searchable
format.

1.3.3.1.7 Use of monitoring data from European emissions trading for
improvement of GG-emissions inventories

Monitoring data from the European Emissions Trading Scheme (ETS) will be used to improve
the quality of annual national emissions inventories with respect to source categories that
include installations subject to reporting obligations under the ETS CO, Emissions Trading
Scheme.

The comparisons have confirmed, in principle, the usefulness of such comparisons for
verifying individual source categories and identifying data gaps. A formalised procedure, with
defined deadlines and workflow, has been agreed for their regular use and for the relevant
annual required data exchanges.

Procedural flow for annual inventory verification using ETS monitoring data

\ 5 May of the current year: o
dat xr 1 German Emissions
12.6 ala request x Trading Authority DEHSt industry
(Co-ordination within | (DEHS) experts
role distribution in the |~ 15 Julv: E23
QSE) uly: answer \ (reports)
7Y
Agreement . . :
with no Technical queries !
inventory Documents and records

calculations?

A 4

Documents and records relative to verification in the National Inventory Report
(NIR) and, if necessary, inclusion in the improvement plan

Figure 10: Procedural flow for annual inventory verification using ETS monitoring data
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1.4 Short, general description of the methods and data sources used
1.4.1 Greenhouse-gas inventory
1411 Data sources

141.11 Energy

Data sources outside of UBA GG emissions calculation

v

Working Group on UBA FG | 2.6
Energy Balances Single National Entity

(AGEB e.V.) Central responsibility for inventories,
planning, quality control and
management, archiving
AR:1.B.1,1.B.2

UBA FG 125

AR&EFCO, :1.A.1,1.A.2,

1.A4,1.A5
UBA FG 111 2.2

ederal Statistical
Office
(DESTATIS)

Compilation of national
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Publication

Compilation and
publication of Energ
Balances

Lander Statistical
Offices

Evaluation
Compilation

Energy Balance

Associations

Compilation and publication
Reporting of association statistics Various / UBA FG 13.1 1.B.1.a,1.B.1.b, 1.B.1.c
ministries
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Statistical surveys in1.A.3.b-d UBA FG I112.3
Federal Office of on special topics Transport 1.A.4, 1.A. EF CH, + N;0 1.A.1
Economics =
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and Export Control TREMOD UBA FG 13.2 EFCH, 1.B.2.a
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. »| NRW State Initiative sections
.ME on Future Energies UBA DEHSt |«
y Reports Research projects 1B
Figure 11: Responsibilities and data flows for calculation of greenhouse-gas emissions in the

energy sector

In all likelihood, the most important data sources for determination of activity rates for source
category 1.A are the "Energiebilanzen der Bundesrepublik Deutschland" (Energy Balances of
the Federal Republic of Germany, hereinafter referred to as: Energy Balance), which are
published by the Working Group on Energy Balances (Arbeitsgemeinschaft Energiebilanzen -
AGEB). An energy balance provides an overview of the links within Germany's energy sector,
and it supports breakdowns in accordance with fuels and source categories. An energy
balance receives data from a wide range of other sources.

For the Energy Balances, quality reports of the German Institute for Economic Research
(DIW) and of Energy Environment Forecast Analysis GmbH Co. KG are available that
describe relevant measures for quality assurance and quality control.

Along with the main Energy Balance, a Satellite Balance of Renewable Energies
(Satellitenbilanz Erneuerbare Energietrager; hereinafter referred to as: Satellite Balance)
also appears. This balance describes the growth and use of renewable energies in detalil.
The Satellite Balance appears together with the Energy Balance.
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Also along with the Energy Balance, the Working Group on Emissions Balances (AGEB) also
publishes "Evaluation Tables for the Energy Balance" (Auswertungstabellen zur
Energiebilanz (hereinafter referred to as: evaluation tables). In the area of fuels, these tables
only list those fuels with the highest activity levels and aggregate lower activity levels to form
sum values (such as other solid fuels). Breakdowns according to specific source categories
are limited largely to source categories that consume final energy (such as manufacturing
sector or transport). Some source categories are not listed (such as production of district
heat). The evaluation tables are published relatively promptly (in the summer of the relevant
subsequent year). The tables can be used to determine aggregated activities at the source-
category levels for the most commonly used fuels. Further disaggregation can be achieved
via formation of relevant differences using other statistics.

Another important data source for determination of activity rates consists of Fachserien 4
Reihe 4.1.1, Reihe 6.4, Reihe 8.1 and, for waste data, Fachserie 19 of the Federal Statistical
Office. These publications contain data on production-related fuel consumption, and on
facilities and plants, in the manufacturing and mining sectors. These data are published
relatively promptly after collection (about one year), and they are broken down finely in
accordance with various areas of the manufacturing sector. To support further data
differentiation, and clarification of details, the Federal Statistical Office provides special
evaluations.

The series STATISTIK DER KOHLENWIRTSCHAFT ("Coal industry statistics"), especially its
annual publication "Der Kohlenbergbau in der Energiewirtschaft der Bundesrepublik
Deutschland" ("Coal mining in the energy sector of the Federal Republic of Germany"), is
used as an additional data source. In addition, the special evaluations provided by the
Bundesverband Braunkohle (DEBRIV; federal German association of lignite-producing
companies and their affiliated organisations) are used for differentiation of the different types
of raw lignite coal that are burned. Furthermore, DEBRIV provides the necessary data for
calculation of fuel inputs for lignite drying.

Yet another data source is the publication "Mineral-Oil Data" (Mineral6l-Zahlen) of the
Association of the German Petroleum Industry (Mineraldlwirtschaftsverband; (MWV) e.V.
(hereinafter referred to as: MWV Statistics)). This publication contains data on supply and
consumption of petroleum in Germany, and it is broken down by source categories. The
statistical data as published is very current (publication takes place within just a few months
after the relevant survey).

The quantities of secondary fuels used for energy generation (listed under CRF 1.A.2) are
taken from the annual report of the German Pulp and Paper Association (Verband der
Papierindustrie) and from reports of the German Cement Works Association (Verband der
Zementindustrie — VDZ).

The emission factors for source category 1.A were provided by research projects, initiated by
the Federal Environment Agency, of the Oko-Institut (Institute for Applied Ecology) and the
Franco-German Institute for Environmental Research (DFIU).

For collection of transport emissions data (1.A.3), Official Mineral-oil Data (amtliche
Mineral6ldaten) of the Federal Office of Economics and Export Control (BAFA) and Mineral-
oil Data (Mineral6l-Zahlen) of the Mineraldlwirtschaftsverband e.V. Association of the German
Petroleum Industry (MWV) e.V. are used, in addition to Energy Balance data.
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Road-transport emissions are calculated primarily with the TREMOD model ("Transport
Emission Estimation Model"; IFEU, 2009)*. For calculations carried out in TREMOD,
extensive basic data from generally accessible statistics and special surveys are used, co-
ordinated, and supplemented. A precise description of the data sources for emission factors
is provided by the "Handbook of road-traffic emission factors" ("Handbuch Emissionsfaktoren
des Stralenverkehrs"; INFRAS 2004).

For air transports, in addition to data of the aforementioned sources, data of
EUROCONTROL, the European Organisation for the Safety of Air Navigation, and of the
Federal Statistical Office are used: For purposes of breaking down air-transport fuel
consumption and emissions in accordance with national and international air transports,
EUROCONTROL provides year-specific split factors determined on the basis of actual flights.
For breakdown of consumption and emissions data in accordance with different flight phases,
it has now been possible, for the first time ever, to use aircraft-movement data (numbers of
take-offs and landings) collected by the Federal Statistical Office.

Data on emissions of other mobile sources (in 1.A.4.b & ¢ and 1.A.5.b) are also collected
from figures of the Working Group on Energy Balances (AGEB), of BAFA and of the
Association of the German Petroleum Industry (MWV). Military transports (1.A.5.b) play a
special role in this context; all of the consumption data for those transports are taken from the
Official Mineral-oil Data of BAFA, since such data are no longer listed separately in the
Energy Balances.

Data for source categories of category 1.B.1 are taken from publications of Statistik der
Kohlenwirtschaft e.V. (coal-industry statistics), the Federal Ministry of Economics and
Technology (BMWi), the DEBRIV Federal German association of lignite-producing
companies and their affiliated organisations, Deutsche Montan Technologie GmbH (DMT),
the German Society for Petroleum and Coal Science and Technology (DGMK) and
Interessenverband Grubengas e.V. (IVG; association for the pit-gas sector).

The publication "Statistik der Kohlenwirtschaft" (coal-industry statistics) is especially
important in this context. It is processed with the help of federal and Land (state) ministries,
including their authorities (such as supreme state mining authorities), and with use of reports
and expert opinions of the "Landesinitiative Zukunftsenergien" NRW ("NRW State Initiative
for Future Energies"; here, the AG Grubengas pit-gas working group). Inventory preparation
is co-ordinated with the support of the Association of the German hard-coal mining industry
(Gesamtverband Steinkohle; formerly, Gesamtverband des deutschen Steinkohlebergbaus -
GVSt).

Data for source categories in category 1.B.2 are taken from publications of the Federal
Statistical Office, the Association of the German Petroleum Industry (MWV), the German
Society for Petroleum and Coal Science and Technology (DGMK), the Association of the
petroleum and natural-gas industry (Wirtschaftverband Erddl und Erdgasgewinnung e.V. -
WEG), the German Technical and Scientific Association for Gas and Water (DVGW), the
Federal association of the German gas and water industry (Bundesverband der deutschen
Gas- und Wasserwirtschaft - BDEW; gas statistics) and the German Emissions Trading

14 To make it possible to derive and assess reduction measures, energy consumption and CO, emissions for the various
vehicle categories are also calculated with TREMOD. The resulting values are subsequently checked against total
consumption and total CO, emissions.
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Authority (DEHSt). Processing in this area now takes account of responses (statements of
position ) of the WEG.

14.1.1.2 Industrial processes

Activity data for the mineral industry are obtained primarily from association statistics. The
data for the cement industry (2.A.1) were provided by the German Cement Works
Association (Verband der Zementindustrie — VDZ), especially by that association's research
institute, as well as by the Federal association of the German cement industry
(Bundesverband der Deutschen Zementindustrie e.V. - BDZ). For the most part, the data in
question consist of data published in the framework of CO, monitoring under the industry's
voluntary climate-protection commitment. The figures for lime and dolomite-lime production
(2.A.2) are collected by the German Lime Association (BVK) on a per-plant basis and then
provided annually in aggregated form. Use of limestone and dolomite (2.A.3) is reported in
other source categories ( included elsewhere); the pertinent data sources are noted in the
relevant categories. The total quantity of soda ash production (2.A.4) is determined via
surveys of the Federal Statistical Office, while soda ash use (2.A.4) is reporded under other
source categories (included elsewhere); the pertinent data sources are noted in the relevant
categories. The production quantities for bitumen paper and bitumen roof sheeting (2.A.5)
are provided by the VDD industry association for bitumen paper and bitumen roof sheeting.
Production quantities of asphalt for road paving (2.A.6) are provided by the German asphalt
association (Deutscher Asphaltverband - DAV). Glass-production figures (2.A.7 Glass) are
taken from the regularly published annual reports of the Federal glass industry association
(Bundesverband Glasindustrie), although relevant orientational figures on glass recycling are
taken from other statistics. Production trends in the ceramics industry (2.A.7 Ceramics) are
determined via official statistics and via conversion factors provided by the Federal
association of the German brick industry (Bundesverband der Deutschen Ziegelindustrie).
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Figure 12: Responsibilities and data flows for calculation of greenhouse-gas emissions in the
area of industrial processes

A range of different sources are used to determine emission factors for the mineral industry.
The emission factor used for calculation of emissions from cement-clinker production (2.A.1)
is based on a calculation of the German Cement Works Association (VDZ) carried out by
aggregating plant-specific data. CO, emissions from lime production (2.A.2) are calculated
with the help of stoichiometric factors. Soda ash production (2.A.4) via the Solvay process is
considered CO,-neutral with regard to the raw materials used. The emission factors for
production and laying of bitumen paper and bitumen roof sheeting (2.A.5), and for production
of asphalt for road paving (2.A.6) refer only to NMVOC, and they have been taken from
research reports. The CO,-emission factors for various types of glass (2.A.7 Glass) have
been derived from glass-composition data, while CO;-emission factors for the ceramics
industry (2.A.7 Ceramics) have been derived, by Federal Environment Agency experts, from
raw-material inputs.

The activity data for source category 2.B Chemical industry are determined from data of the
Federal Statistical Office, of the Mineraldlwirtschaftsverband e.V. Association of the German
Petroleum Industry and directly from figures of industry associations and producers. The
latter group (industry data) is confidential. The relevant emission factors have been
determined by experts in the Federal Environment Agency, via research projects or by the
pertinent producers. Until 2008, activity data for 2.B.1 Ammonia production and 2.B.2 Nitric
acid production were collected by the Federal Statistical Office. Since 2009, data for
ammonia and nitric-acid production have been collected by producers themselves — plant-
specifically, on the basis of an agreement with the chemical industry and for the entire time
series as of 1990. These data are forwarded to the association, which aggregates them and
forwards them to the Federal Environment Agency. The emission factors for 2.B.2 have been

88 of 672 11/05/10



National Inventory Report, Germany — 2010 Federal Environment Agency

determined by the producers. For 2.B.1, producers provide the activity rates and emissions
data. Until the mid-1990s, plant-by-plant activity data were supplied for 2.B.3 Adipic acid
production. The default emission factor for N,O was applied to that data. Now, plant
operators are supplying emissions data directly to the Federal Environment Agency, on a
confidential basis. For the area of adipic-acid production, data delivery has also been legally
secured for the long term, via an agreement from 2009. At present, producers in Germany
find the IPCC's default emission factors for NOy, CO and NMVOC rather puzzling. This is the
reason why emissions of these substances have not been reported to date. Since there is
only one calcium carbide (2.B.4) producer in Germany, the relevant data are confidential. The
Federal Environment Agency obtains these data directly from the producer. Under 2.B.5
Other, emissions from several different production processes are reported: Production of
sulphuric acid, titanium dioxide, organic substances, soot and other products. The activity
data have been obtained via research projects, data of the Federal Statistical Office and
publications of the Association of the German Petroleum Industry. The emission factors have
been obtained from experts' assessments, research projects and default figures in the IPCC
Guidelines.

The activity data for the metal industry (2.C) are provided by the Federal Statistical Office and
the relevant associations (Steel Institute VDEh, Wirtschaftsvereinigung Metalle (metals
industry association) and Gesamtverband der Aluminiumindustrie (aluminium industry
association). The source category Ferroalloys production (2.C.2) is an exception in this
regard; Germany has only one producer, and it provides data directly.

The emission factors for the metals industry (2.C) are normally calculated by experts in the
Federal Environment Agency; in some cases, IPCC default values are used as well.

In the area of Other production: Pulp and paper production (2.D.1), data from the production
report of the German Pulp and Paper Association (Verband Deutscher Papierfabriken VDP)
are used. In the area of Other production: Food and beverages (2.D.2), data of the Federal
Food Industry Assaociation (Bundesvereinigung der Deutschen Ernédhrungsindustrie; BVE), of
the Federal Statistical Office (Statistisches Bundesamt) and of the Federal Ministry of Food,
Agriculture and Consumer Protection (BMELV) are used.

In the area of production of halocarbons and SFs (2.E), data are obtained from producers'
figures and surveys of producers. For the most part, activity data are researched in the
framework of research projects, directly in accordance with the inventory's requirements. In
some cases, producers supply only emissions data. Only small numbers of companies are
involved in the various sub- source categories, and thus data in these areas are confidential.

Activity data for use of halogenated hydrocarbons and SFg (2.F) are determined from
producers' and associations' figures, as well as via calculation models. The pertinent
emission factors are determined by Federal Environment Agency experts and contracted
researchers. In individual cases, producers provide emissions data directly. The data are
classified into several sub - source categories. Furthermore, a distinction is made between
production, use and disposal emissions. The data in some parts of 2.F are also confidential.

Emission factors for source categories 2.E and 2F are obtained in part from national and
international fact sheets and directives or via surveys of experts; where necessary, IPCC
default values are used.
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More detailed pertinent information regarding emission factors is presented in the
descriptions of methods for the various source categories.

14.1.13 Solvents and other product use

Data sources outside of UBA GG-emissions calculation
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Figure 13: Responsibilities and data flows for calculation of greenhouse-gas emissions from use

of solvents and other products

The Federal Environment Agency's Section (FG) Il 1.4 Substance-related Product Issues is
responsible for calculating NMVOC emissions from the area of solvent and other product
use. With regard to the sub - source category of solvent emissions from plants, the Federal
Environment Agency's Section 1l 1.4 Substance-related Product Issues is supported by the
agency's Section (FG) Il 2.3 Chemical Industry, Energy Production in the framework of the
latter section's "global responsibility”. The Federal Environment Agency has not yet specified
internal responsibilities for determining N,O emissions from products.

Activity data are drawn mainly from published statistics of the Federal Statistical Office,
especially from its statistics on production and foreign trade. The activity data are
supplemented with industry statistics and information supplied by experts. Older surveys of
facilities are used in the area of N,O emissions from narcotic uses.

Emission factors, along with other parameters that enter into calculation of emissions from
solvent and other product use, are taken from national studies, experts' opinions and
research projects directly commissioned by the Federal Environment Agency; in some cases,
they are also based on information provided by experts in the context of dialogs with industry.
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14114 Agriculture
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Figure 14: Responsibilities and data flows for calculation of greenhouse-gas emissions in the
area of agriculture

Emissions calculations for source category 4 (Agriculture) are carried out by the von Thiinen
Institute (vTI). For calculation of agricultural emissions in Germany, the Federal Ministry for
the Environment, Nature Conservation and Nuclear Safety (BMU) and the Federal Ministry of
Food, Agriculture and Consumer Protection (BMELV) initated a suitable joint project, in the
framework of which the former Federal Agricultural Research Institute (FAL) developed a
modular model for relevant spread-sheet calculation (GASeous Emissions, GAS-EM)
(Dammgen et al, 2002 & 2009a). The BMU and BMELV now have a framework ministerial
agreement in place for management of relevant data and information exchange and for
operation of a joint database at the UBA and the FAL.

Agricultural statistics of the Federal Statistical Office are another important data source for
calculation of agricultural emissions. Animal statistics have been taken from Fachserie 3,
Reihe 4 of the Federal Statistical Office (STATISTISCHES BUNDESAMT, Fachserie 3 Reihe
4); other Fachserien (technical series) provide data on amounts of fertiliser sold and
agricultural land under cultivation. In some areas, such data are supplemented by figures
from the pertinent literature (for example, crop residues and recommended fertiliser
gquantities). Additional data are available from experts' assessments (for example, an
evaluation of model districts with regard to techniques for storing farm fertilisers).

In many areas, calculations for the agricultural sector are based on simpler methods
(EMEP/CORINAIR) or on Tier 1 methods (IPCC) — on methods that use standard emission
factors from the 1996b and 2006 IPCC Guidelines or from the EMEP/CORINAIR manual of
the United Nations Economic Commission for Europe (UN ECE). In addition, in a number of
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areas country-specific factors and parameters are used that have been taken from research
projects and the literature and that the vTI has compiled and integrated within the calculation
model.

1.4.1.15 Land-use changes and forestry
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Figure 15: Responsibilities and data flows for calculation of greenhouse-gas emissions from the

area of land-use changes and forestry™

The changes in carbon stocks in forest biomass, and the activity data for forest and land-use
changes (uses changed to and from forest), were derived for the first time for the 1990-2003
greenhouse-gas inventory. In that work, carried out on behalf of the Federal Ministry of Food,
Agriculture and Consumer Protection (BMELV) by the Forest Research Institute Baden-
Wirttemberg (Forstliche Versuchs- und Forschungsanstalt; FVA), the changes were derived
primarily from the data of Federal Forest Inventories (Bundeswaldinventuren; BWI), in
keeping with provisions of the Good Practice Guidance Land-Use, Land-use Change and
Forestry (GPG-LULUCEF, IPCC, 2003). CO, emissions were determined via the stock-change
method. The activity data are based on the Federal Forest Inventories and on information
from the Datenspeicher Waldfonds forest database. When the results of the next Federal
Forest Inventory (Bundeswaldinventur 3) become available, another recalculation will be
carried out for the period 2003 to 2012. That recalculation is expected to provide finalised,
high-quality emissions estimates. Recalculation will then also be carried out with regard to
activity data for the same period. That work will also help to increase quality, and it will
support uncertainties estimates. A nation-wide study on data collection for the 2008

15 In 2008, data flows are being adjusted in accordance with restructuring of departmental research (the Federal Agricultural
Research Institute (FAL) and the Federal Research Centre for Forestry and Forest Products (BFH), the latter of which is being
renamed as the "Johann Heinrich von Thiinen Institute").
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commencement of the 2008-2012 commitment period has enhanced conclusions regarding
trends during that commitment period. CO, emissions from forests have been redetermined
for the period 2002 to 2008.

Reporting on forestry activities pursuant to Article 3 (4) of the Kyoto Protocol will thus be
based primarily on statistical and spatial surveys using a regular grid. Samples will be taken
at the grid's nodes. Each sampling site will be geo-referenced and will statistically represent
a certain area.

Forests' function as carbon sinks, in terms of carbon stored in biomass, can be estimated for
the period between 2002 and 2012 on the basis of the Federal Forest Inventory 2
(Bundeswaldinventur 2) and the Federal Forest Inventory 3 (Bundeswaldinventur 3; sample
year 2012), which is currently in preparation.

Area surveys for determination of use changes in the areas of cropland, grassland, wetlands,
settlements and other land are carried out with the help of a digital landscape model (B-
DLM/ATKIS). That model divides the Federal Republic of Germany into defined areas, all of
which are fully georeferenced. "Wall-to-wall* use of unique identification numbers for the
areas eliminates the possibility of any double-counting. The system is continually updated by
the surveying authorities of the Lander and the Federal Agency for Cartography and
Geodesy (BKG). For purposes of the inventory, land-use changes are determined on an
annual basis, with the help of a GIS.

Soil carbon stocks are estimated with the help of soil maps provided by the Federal Institute
for Geosciences and Natural Resources (BGR), while use-change-related changes in these
stocks are estimated using response functions (mathematical models that serve as emission
factors) derived from the scientific literature.

Changes in biomass carbon stocks are estimated on the basis of harvest statistics, the main
survey on soil use (Bodennutzungshaupterhebung) and specific factors given in the pertinent
scientific literature (and used in conjunction with data from the digital landscape model).
Emissions from liming of soils are determined with the help of data, taken from Federal
fertiliser statistics, on domestic sales of mineral fertilisers that contain lime and other
nutrients. The fertiliser industry is legally required to disclose its sales.

Projects are underway for improving activity data and, especially, for determining country-
specific emission factors for carbon and nitrogen — and CO,, CH, and N,O (such as the
"Organic Soils" project and the Soil-condition Survey for the Agriculture Sector project
("Bodenzustandserhebung Landwirtschaft"), both of which have been underway since 2009).
These projects will lead to high-quality estimates of emissions and removals for the land-use
categories forest, cropland, grassland, wetlands, settlements and other land uses, as well as
to considerable reductions in uncertainties. On the other hand, recalculation of results for the
years 1990 - 1999 will not yield the same degree of quality improvements. The reasons for
this are that German reunification has created a special historical situation and that data for
the digital landscape model are available only as of the year 2000. Area-changes for this
period are calculated on the basis of the data from the CORINE Landcover Programme
(UBA, DLR), area-survey data and the data from the main survey on soil use
(Bodennutzungshaupterhebung; administrated by the Federal Statistical Office), following
application of mathematical procedures to bring the data in line with the ATKIS® (AdV)
system.
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1.41.1.6 Waste and wastewater

Data sources outside of UBA GG-emissions calculation
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Figure 16: Data flows for calculation of greenhouse-gas emissions from the area of waste and
wastewater
Federal Environment Agency Section FG 1l 3.3 Waste treatment, waste storage is

responsible for selecting the methods, parameters and data for calculating emissions from
the waste sector. In recalculation of landfill emissions in 2003 (development of the Tier 2
method for the Federal Republic of Germany), and in refinement of the Tier 2 method in
2006, the Federal Environment Agency was supported by a research project (OKO-
INSTITUT, 2004b).

Activity data in the waste sector are drawn mainly from published data of the Federal
Statistical Office, which provides detailed, disaggregated time series. The section on waste
provides precise information as to what statistical series and sources were used. The Federal
Statistical Office has not published any data on amounts of waste produced in the former
GDR. In this area, an official source of the former GDR's ministry for nature conservation,
environmental protection and water-resources management was used. The calculations on
landfill-gas use are based on data from the publication "Daten zur Umwelt" (environmental
data), which is published regularly by the Federal Environment Agency. For 2001, data were
also taken from a current research project.

The emission factors and other parameters that enter into calculation of emissions from
waste landfilling, from mechanical-biological waste treatment and from composting were
taken from national studies and research reports conducted/prepared in research projects
commissioned directly by the Federal Environment Agency. IPCC default parameters were
also used for this purpose. Selected experts were also consulted regarding a few of the
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relevant parameters (for example, half-life selection). The relevant chapter presents the
sources for the various parameters, in detail.

No Federal Environment Agency section has yet been identified that would be responsible for
selecting the methods, parameters and data for calculating emissions from the industrial
wastewater handling sector (wastewater and sewage sludge) (6.B.1). The Federal
Environment Agency's Section FG Ill 2.5 Monitoring Methods, Waste Water Management is
responsible for selecting the methods, parameters and data for calculating emissions from
the municipal wastewater handling sector (wastewater and sewage sludge) (6.B.2).

Activity data in the wastewater sector are drawn mainly from published data of the Federal
Statistical Office, which provides detailed, disaggregated time series. The section on
wastewater provides precise information as to what technical series and sources were used.
The data on per-capita protein intake are taken from FAO data.

The emission factors and other parameters that enter into calculation of emissions from
wastewater treatment have been taken from national studies and research reports and from
research projects commissioned directly by the Federal Environment Agency. IPCC default
parameters are also used. Various experts were consulted directly regarding a few
parameters and methodological issues (for example, production of CH, emissions in aerobic
wastewater-treatment processes).

1.4.1.2 Methods

The methods used for the individual source categories are outlined in the overview tables for
the various source categories and in summary tables 3s1 and 3s2 of the CRF reporting
tables. A distinction is made between calculations made with country-specific methods and
calculations made, in the various source categories, with IPCC-prescribed calculation
methods of varying degrees of detail (of varying "Tiers")**. The manner in which a calculation
is assigned to the various IPCC methods depends on the pertinent source category's share
(expressed as equivalent emissions) of total emissions. Such assignment is carried out via
an instrument known as "key-source analysis" (cf. Chap. 1.5 in this regard).

For the present report, air-transport emissions have been calculated, for the first time, in
accordance with IPCC-Tier 2a - i.e. they have been calculated separately for national and
international air transports and separately for the flight phases LTO and Cruise. Further
information regarding the procedure used is presented in Chapters 3.2.2.2 and 3.2.10.1.

Unlike emissions calculations for other modes of transport, and for mobile sources,
calculation of greenhouse-gas emissions from road transports uses the TREMOD model,
which is based on a bottom-up Tier-2/3 approach. In that model, fuel consumption figures,
checked against the Energy Balance, are distributed among individual vehicle and road
categories. The relevant emissions are calculated within the CSE database, on the same
level of detail, following transfer of those specific consumption data, and of corresponding
emission factors. Further information regarding this procedure is provided in Chapters
3.2.10.2 and 19.1.3.2 of this inventory report.

For industrial processes, in many areas detailed IPCC tiers are used for the greenhouse
gases HFCs, PFCs and SFs. This is possible, in particular, because emissions for these

16 Tier 1 refers to the simpler calculation methods that may be used with fewer input data, whereas Tier 2 and Tier 3 require
more differentiated input data and hence generally lead to more accurate results.
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greenhouse gases have been surveyed specifically for emissions reporting, within the
context of an R&D project, and the relevant data have been collated specifically with a view
to application of the IPCC methods.

For agriculture, emissions were calculated primarily on the basis of the CORINAIR
Guidebook, using IPCC default emission factors. Calculations for key sources were carried
out using an IPCC-Tier 2 procedure, with country-specific emission factors. Country-specific
methods were applied only for agricultural soils (4.D).

Calculation for the waste sector was modified in line with the IPCC Tier 2 approach, and
relevant new national data sources were developed (OKO-INSTITUT, 2004a).

All other source categories were listed in the IPCC Summary Tables as having country-
specific calculation methods. In this respect, it should be noted that the German inventories
are currently being subjected to an intensive review process in which compliance of the
applied methods with the IPCC approach is being systematically reviewed for the first time,
and methodological changes are being implemented in order to conform to the Good
Practice Guidance. As this methodological review is not yet complete, certain methods in the
Summary Tables have been listed as country-specific even if it is not yet known whether
IPCC conformity exists or which Tier has been used. However, in the case of energy-related
activity data, it can be assumed that Tier 1 has been used as a minimum. For other areas,
too, classification will change from "country-specific" to IPCC Tiers, since methodological
conformity will either be confirmed or achieved during the course of the year.

1.4.2 KP-LULUCEF activities

The data sources and methods used for KP reporting do not differ from the data sources and
methods used for reporting for source category 5.A in the UNFCCC framework. There are
thus no differences with regard to the present purpose. Cf. also Chapter 1.4.1.1.5, Chapter
7.2 and Annex Chapter 19.5.1.

1.5 Brief description of key sources

1.5.1 Greenhouse-gas inventory (with and without LULUCF)

The key sources were defined by applying two Tier 1 procedures, Level (for the base year,
for 1990 and for 2008) and Trend (for 2008, as compared to the base year), to German
greenhouse-gas emissions. In keeping with the pertinent IPCC specifications, analysis
focussed both on emissions from sources and on storage of greenhouse gases in sinks. The
analyses are first carried out solely for emissions from the sources listed in Annex 1 of the
UN Framework Convention on Climate Change and, then, in a second step, for storage of
greenhouse gases in sinks. All specified key sources result from work in 2008 — they resulted
either from level analysis for 2008 or from trend assessment.

For 2008, this approach identified 42 source categories, out of a total of 117 source and sink
categories studied, as key sources. Only 28 of these were identified, by both trend and level
analysis, as key sources. In addition, 9 source categories were identified as key sources
solely by trend analysis, and 5 source categories were so identified solely by level analysis.

In critical discussion of the results, 6 of the aforementioned identified source categories were
then removed from the group of key sources. Such removal always occurred in cases in
which the key-source decision was based only on trend analysis, in which an extreme falling
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trend was seen (over 60 %) and in which the 2008 emissions were considerably below the
emissions level via which the last relevant sources had been identified via "level" analysis
(for example, in 2008, emissions of the source that was the last source responsible for the
exceeding of the 95 % emissions percentage amounted to 3,675 Gg equivalent emissions;
the CO, emissions from 1.A.2.e Food Processing decreased by over 92 % between the base
year and 2008, and in 2008 they were only 155 Gg — as a result of this comparison, this
source category is no longer listed as a key source within the German inventory).

Ultimately, 36 key sources were defined. These are summarised in Table 5.

Table 5: Number of source categories and key sources
Source categories 116
Key sources
by Level Level & Trend Trend
5 | 28 | 3 36

Table 7 provides an overview of the results of key-source assessment. Annex 1 (Chapter 17)
of this report presents detailed explanations of the key-source assessment carried out.

Only few changes have occurred with respect to the results obtained in the previous year. In
definition of key sources in 2008, emissions from the source category Sulphuric acid
production were removed from the "key source" group (the reason was that the source
category's emissions were lower; emissions analysis, which is now carried out on the basis
of information provided by producers, produced that result). New additions to the group
include CH4 and N,O emissions from the source category 1.A.1la Public electricity and heat
production and CO, emissions from the category 5.F Other land.

1.5.2 Inventory with KP-LULUCF reporting

This year, elements of KP-LULUCF reporting were included, for the first time, in key-source
assessment. As a result of the analysis, as described in the previous chapter, of the
UNFCCC inventory, CO, emissions/storage in the categories Forest Land (5.A), Cropland
(5.B), Grassland (5.C), Settlements (5.E) and Other Land (5.F) proved to be key sources. For
these categories, additional detailed analyses were carried out, in line with the
methodological specifications set forth in the chapter "5.4 methodological choice -
identification of key sources" of the Good Practice Guidance for Land Use, Land-Use
Change and Forestry (IPCC, 2003). As a result, the sub-categories listed in Table 6 were
identified as key sources for the KP-LULUCF inventory pursuant to Article 3.3. The key
factors in such selections were the relevant emissions-contribution levels and emissions
trends. With the help of Table 5.4.4, the activities selected in accordance with Article 3.4 were
then correlated with these categories. Under this article of the Kyoto Protocol, Germany has
selected only the category "forest management". These results, as well as the criteria used
for the selection, are presented in CRF Table NIR.3 (Table 196 in Chapter 17.1.3).
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Table 6: Results of KP-LULUCF key-source assessment

. Srilslietis Key source

IPCC Source categories _ / 1990 2008 ST
Sinks of

5.A.1 Forest Land remaining Forest Land CO, -65,644.1 -20,441.0 °
5.A.2 Land converted to Forest Land CO, -49.7 -2615.2 .
5.B.1 Cropland remaining Cropland CO, 24,546.9 22,955.9 °
5.B.2 Land converted to Cropland CO, 480.6 6,329.5 °
5.C.1 Grassland remaining Grassland CO, 13,304.1 12,742.6 °
5.C.2 Land converted to Grassland CO, -252.2 2,778.7 °
5.D.1 Wetlands remaining Wetlands CO, 2,145.7 1,983.8
5.D.2 Land converted to Wetlands CO, 44.8 613.0
5.E.1 Settlements remaining Settlements CO, 1,448.6 2,304.6
5.E.2 Land converted to Settlements CO, 430.7 5,296.7 °
5.F.1 Other Land remaining Other Land CO, 0.0 -148.4
5.F.2 Land converted to Other Land CO, 22.2 -5,079.4 .
5.G Other C emissions from lime application CO, 163.5 60.5
5.B.2 Lands converted to Cropland N.O 56.5 740.1
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Table 7: Key sources for Germany pursuant to the Tier 1 method
Level Trend .

. L Emissions Base SAIESE Emission

IPCC Source Categories Activity of Base Year LEVEL | 1990 | LEVEL | 2008 2008 2008 Base 2008
Year il 1990 | +sinks | 2008 | +sinks +sinks Year

1Ala Public electricity and Heat production all fuels N,O ° 3610.0 3534.1
1Ala Public electricity and Heat production all fuels CO, [ . [ . ° ° ° . 335781.5| 316924.2
1Ala Public electricity and Heat production all fuels CH, ° . 185.8 1778.8
1A1b Petroleum Refining all fuels CO, . . [ [ . ° . . 20005.9 21611.6
1Alc Manufact_ure of Solid Fuels and Other all fuels co, o o o o N o . N 50066.1 133108
Energy Industries
1A2a Manufacturing Industries and
Construction: Iron and Steel allfuels €O, ° ° ° ° ° ° ° ° e ST
1A2e Mar}ufa.cturlng Industr!es and all fuels co, o . 1989.2 154.7
Construction: Food Processing
(:L)?ﬁérManufactunng Industries and Construction: all fuels co, o o o o . o R N 138312.0 81299.9
1A3b Transport: Road Transportation all fuels CO, ° ° ° ° ° ° ° ° 150358.3 | 144872.9
1A3c Transport: Railways all fuels CO, ° . 2879.3 1142.9
1A3d Transport: Navigation Diesel Oil CO, . . 2049.8 401.5
1A3e Transport: Other Transportation all fuels CO, . ° . [ . [ 4302.3 3675.7
1A4a Other Sectors: Commercial/Institutional all fuels CO, . . ° . . ° . . 63949.6 40136.9
1A4a Other Sectors: Commercial/lnstitutional all fuels CH, ° 1216.1 57.2
1A4b Other Sectors: Residential all fuels CO, . . ° ° ° ° . . 129474.0 | 104411.6
1A4c Other Sectors:
Agriculture/Forestry/Fisheries all fuels €O, ° ° ° ° * ° * * D B
1A5 Other: Include Military fuel use under this all fuels co, o o o o o N 11798 5 1305.5
category
1B1a Fugitive Emissions from Fuels: Coal Solid Fuels CH, . . . . . . . . 184152 | 37448
Mining and Handling
1B1c Fugitive Emissions from Fuels: Other :
(Abandoned Mines) Solid Fuels CH,4 ° . 1806.8 105.4
éBaib Fugitive Emissions from Fuels: Natural Gaseous Fuels CH, o o o o N o . N 67823 6896.5
2A1 Mineral Products: Cement Production Clinker Production CO, . . ° . . ° . . 15145.8 13444.1
2A2 Mineral Products: Lime Production Limestone and Dolomite CO, ° ° ° ° . ° . . 6135.0 5660.9
2B1 Chemical Industry Ammonia Production CO, . . [ [ ° [ 4292.0 4111.0
2B3 Chemical Industry Adipic Acid Production N,O ° . [ . ° ° . . 18804.6 5502.3
2B5 Chemical Industry Other CO, . ° . [ . [ ° . 6869.8 10299.5
2C1 Metal Production: Iron and Steel Production Steel (integrated production) CO, ° . [ [ . ° . . 48326.0 43184.9
2C3 Aluminium Production PFC ° ° 1551.7 247.2
2C4 SF_G Used in Aluminium and Magnesium SFe o N c c
Foundries
2E Production of Halocarbons and SF6 Production of HCFC-22 HFC ° ° . ° ° . © ©
2F Industrial Processes Consumption of Halocarbons and SF6 SFe ° . [ . . . 6413.8 3052.6
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Level Trend A

. L Emissions Base Emission Emission
IPCC Source Categories Activity of Base Year LEVEL | 1990 | LEVEL | 2008 2008 2008 Base 2008

Year +sinks 1990 | +sinks | 2008 | +sinks +sinks Year
2F Industrial Processes Consumption of Halocarbons and SF6 HFC . [ ° . 2250.5 11024.4
4Al Enteric Fermentation Dairy Cattle CH, . . . . ° . 13119.4 10080.2
4A1 Enteric Fermentation Non-Dairy Cattle CH, ° ° . ° . [ . . 11747.1 8178.4
4D1 Agricultural Soils Direct Soil Emissions N,O ° . . . ° ° . . 33115.2 30409.9
4D1 Agricultural Soils Indirect Emissions N,O ° ° ° ° ° ° 7491.3 6639.7
5A Forest Land CO, ° ° ° . 65693.7 23056.2
5B Cropland CO, ° ° ° ° 27629.4 31252.6
5C Grassland CO, . ° . ) 13051.9 15521.3
5E Settlements CO, ° . 1879.3 7601.4
5F Other Land CO, . ° 22.2 5227.8
6A Solid Waste Disposal on Land Managed Waste Disposal on Land CH, ° . [ [ ° ° . . 35910.0 7518.0
6B Wastewater Handling Domestic and Commercial CH,4 ° . 2226.2 100.1

Wastewater
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1.6 Information regarding the quality assurance and quality control
plan, the inventory plan (including verification) and management
of confidential information

As of the 2006 report, inventories are submitted using the CRF-Reporter software provided
by the climate secretariat. Like previous versions, the current version contains a range of
programming errors. The identified programming errors have been communicated to the
UNFCCC. As a result of existing software errors, data-validity problems cannot be ruled out.
In addition, the time and care required to carry out quality assurance for data entry exceed
the relevant limits in light of the applicable deadlines. The German QSE cannot solve this
problem with measures of its own; the FCCC Secretariat is requested to correct this situation.

1.6.1 Quality assurance and quality control procedures

1.6.1.1  QC/QA plan

Pursuant to the IPCC Good Practice Guidance requirements, the necessary QC/QA
measures for emissions reporting should be summarised in a QC/QA plan. Such a QC/QA
plan is to serve the primary purpose of organising, planning and assuring the proper
execution of such QC/QA measures.

Organisation:

A general description of the manner in which the quality assurance and control process is
organised — with regard to both establishment and workflow — is provided in Chapter 1.3.3.1.
That section also describes the principles by which QC/QA measures are controlled, as well
as the sorts of documents and records kept in the process.

Planning:

The requirements for quality assurance and quality control measures in emissions reporting
are described in detail in the "Handbook for quality control and quality assurance in
preparation of emissions inventories and reporting under the UN Framework Convention on
Climate and EU Decision 280/2004/EC" ("Handbuch zur Qualitatskontrolle und
Qualitatssicherung bei der Erstellung von Emissionsinventaren und der Berichterstattung
unter der Klimarahmenkonvention der Vereinten Nationen sowie der EU Entscheidung
280/2004/EG" (Federal Environment Agency, 2007b, unpublished). The most important
specifications set forth in the handbook consist of quality reviews carried out primarily during
inventory preparation.

Execution:

The quality checks are carried out with the help of checklists (for the relevant content, cf.
Chapters 1.3.3.1.4 and 22.1.2.1.11). These lists currently comprise some 100 role-specific
individual targets and some 50 optional targets.

Currently, some 50 Federal Environment Agency and external staff, in various functional
roles, and in four layered, cumulative QC/QA review levels, are involved in emissions
reporting. The review levels are represented, in each case, by the relevant expert
(Fachverantwortlicher - FV), his superior, the quality control manager
(Qualitatskontrollverantwortlicher - QKV), a specialised contact person, within the Single
National Entity, for the relevant source category (Fachlicher Ansprechpartner - FAP) and,
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finally, the co-ordinators responsible for achieving a consistent overall result comprising the
NIR, the inventory, the QSE and uncertainties estimates.

In inventory preparation, role-specific QC/QA reviews are linked with general quality targets
(cf. Chapter 22.1.2.1.10.3) and individual process steps (cf. Chapter 1.2.3), so that final
evaluation can take account of such targets and steps. As a whole, the reviews cover the
entire inventory-preparation process.

Subsequent evaluation of the checklists identifies source categories that need to be reviewed
— and, possibly, revised — with regard to fulfillment of specific inventory requirements. Such
fulfillment is achieved via addition of pertinent further information. The great majority of all
identified review requirements are added to the binding inventory plan. The inventory plan
undergoes internal and interdepartmental approval processes and is then published in
aggregated form.

1.6.1.2 Inventory plan

For preparation of the inventory plan, the QC/QA checklist results for all source categories
are evaluated. That evaluation is then combined with evaluation of the results of the various
review procedures of the UNFCCC and the EU Commission. The inventory plan comprises a
range of individual measures that are to be implemented by the various roles within the QSE
(FV, QKV, FAP, ZSEK, QSEK and NaSEK; cf. the role concept within QSE, Chapter
1.3.3.1.2) and by the Federal German ministries involved in emissions reporting (cf. Chapter
1.2.1.4). In the interest of clarity, the measures as shown in the table are not grouped in
accordance with pertinent areas of responsibility (such as departments, the Federal
Environment Agency or the roles FV, QKV, FAP, NaSEK, etc), with emissions parameters
(AR, EF, emissions, etc.) or with sources of individual measures. The relevant individual
measures have been combined to yield the overarching measures shown in Table 8. The
inventory plan is regularly updated, within an ongoing process.

Regularly, as inventory-plan measures are implemented, large numbers of the included
individual measures are processed to the point where they can be removed from the list.
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Table 8: Inventory plan 2010

Planning for inventory improvement / required actions Category (CRF code)
Check whether requirements of IPCC Good Practice Guidance pertaining | 2.F.6

to selection of calculation method and to procedures for applicable
methods changes are fulfilled.

Check whether it was possible to take pointers from inventory reviews into | 1, 2.C.2,4.D, 5
account.
Check whether there are any gaps in the available data for time series as | 1.A.3.c, 2.C.2, 4.A.(b), 4.B.(b), 4.D
of 1990.
Check whether uncertainties have been determined and are complete. 1.A.3.b+c+e.ii, 1.A.5.b, 2.A5,5,6.B.2
Check whether data-consistency requirements are fulfilled and whether 1.A.2.f,1.B.2, 2.A.5+6, 4

the relevant documents are complete and meaningful.
Check whether requirements for cross-checking and verification of data 1.A.1-2, 1.A3.b+c+e, 1.A4, 1.A.5.a+b, 1.B.1+2,
and their underlying assumptions have been fulfilled. 2.A.7(b), 2.C.2+3, 2.D.2, 5(lll), 5.B-F, 6.B.2
Check whether the NIR source category has been completely and 2.A.6,2.C.2-3,6.B.2

logically described in terms of the required six sub-chapters for the NIR
("Source category description", "Methodological issues", etc.).

Check whether obligations pertaining to keeping of records and 1.A, 1.A.1-2, 1.A.3.a.i, 1.A.3.b+c+e, 1.A.4,
documentation are fulfilled and whether the relevant documents are 1.A5.a+b, 1.B.1+2, 1.C.1.b, 2.C.1-3, 2.D.1-2,
complete and meaningful. 4.A.(a), 4.B.(a),5,6.A.1,6.B.2,6.D

Check whether the data source (s) used will be available throughout the 4.A.(a), 4.B.(a), 6.D.(b)
long term.
Check whether data suppliers and contracted supporting entities are 1.A1,1.A3,1.A4.cii, 1.A5Db, 1.C.1.b, 4.A+B+D,
carrying out suitable routine quality controls, and whether the emissions- | 5(Ill), 5.A.(f), 5.B-F, 6.B.2

reporting requirements defined by the Single National Entity have been
provided to such suppliers and entities and are being fulfilled.

Various types of required action. 1.A.3.b+eiii, 1.A.4.c.ii, 1.A.5.b, 1.B.1, 2.A.5,
3.A+B, 3.D.1+4+5, 5.B

Check whether pertinent responsibilities need to be updated. 1.A.2d,1.A3.e.i,1.B.1, 2.A.6,2.B.5.Ger2, 2.D.1,
3.D.1+4, 6.B.2

1.6.2 Activities for verification

1.6.2.1 Procedure for using monitoring data from European emissions trading

In efforts to fulfil mandatory quality criteria, a need has been seen — especially within the EU
— to use data from the EU Emissions Trading Scheme (EU ETS) to improve greenhouse-gas
emissions inventories. All Member States are now called upon to use ETS data to improve
the quality of their annual national emissions inventories.

A reliable database from emissions trading, showing relevant annual emissions, is available
for the period since ETS monitoring commenced. This data can be used, in aggregated form,
to draw source-category-specific conclusions regarding the completeness and consistency of
certain parts of emissions inventories. In addition, it provides a basis for reviewing emission
factors used and for verifying activity data. Since emissions calculations for all components
are all based on the same activity data, such verification is of significance for all reported
emissions inventories.

Emissions-trading data required for improvement of inventory data subject to reporting are
available in electronic form, in the installations database of the German Emissions Trading
Authority (DEHSt). In 2005, agreement was reached regarding a general procedure for
individual data queries related to inventory preparation. In the main, this procedure involves
direct communication between the Single National Entity and the German Emissions Trading
Authority's section E 2.3.

Monitoring data from the European Emissions Trading Scheme (ETS) will be used to improve
the quality of annual national emissions inventories with respect to source categories that
include installations subject to reporting obligations under the ETS CO, Emissions Trading
Scheme.
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Allocation rules have been developed with which data from verified emissions reports can be
compared with that from the inventories’ database on a year-by-year basis. The
comparisons, which have been carried out only once to date, have confirmed, in principle,
the usefulness of such comparisons for verifying individual source categories and identifying
data gaps. To make it possible to use this "resource" on a regular basis, a formalised
procedure for the pertinent required annual data exchanges, including deadlines and defined
workflows, has been agreed.

1.6.2.2 Workshop on the National System

In November 2004, the Federal Environment Agency held a first workshop on the National
System of Emissions Inventories. This created a forum that significantly promoted inclusion
of associations and other independent organisations, as well as supporting implementation of
Paragraph 15 (b) of the Guidelines for National Systems, which requires that inventories be
reviewed by independent third parties.

In May 2009, a second workshop on the National System was held, with the purpose of
facilitating another review of the inventories by independent third parties, pursuant to
Paragraph 15 (b) of the Guidelines for National Systems. That second workshop focussed on
specific source categories within the inventory. The selected areas included "N,O from
product use", "emissions from non-energy-related use of fossil fuels" and "SF¢ emissions
from the photovoltaics industry”. The persons invited to the discussion of inventory areas
included experts from the various sectors, industry representatives and independent experts.
For example, with regard to the area of use of N,O, the invited participants included sellers of
industrial gases, and representatives of the Berufsverband deutscher Anasthesisten (BDA;
Professional Association of German Anaesthetists) and of the Federal Institute for Materials
Research and Testing (BAM). With regard to the area of non-energy-related uses,
discussions were held with representatives of the Association of the German Chemical
Industry (VCI) and of affected chemical producers. Participants with a focus on photovoltaics
production included representatives of producers, industrial-gas sellers, systems builders,
universities and research establishments. The topics were comprehensively and intensively
discussed. The emissions data and reporting methods used to date were reviewed and
improved. The workshop contributed significantly to overall improvement of the data and of
the quality of reporting.

1.6.3 Handling of confidential information

When the Federal Statistical Office began providing data in connection with the entry into
force of the 3rd SME Relief Act (Mittelstandsentlastungsgesetz 3; MEG 3), the Federal
Environment Agency received access to data subject to statistical secrecy.

In addition, from associations and companies, the Single National Entity receives activity
rates, emission factors and emissions data that reflect operational and business secrets and
that are otherwise confidential.

In storing and using such data, therefore, the Single National Entity must take special
precautions, and apply special procedures, to protect the confidentiality of the data.

In particular, it must provide for strict separation (both spatial and in terms of staff
assignments) of statistical work / analysis and any enforcement of legal provisions pertaining
to the installations for which data are collected.
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The Single National Entity has taken a range of measures to fulfil these requirements. For
example, as a basic rule, persons charged with enforcement of laws in a specific area are
never permitted to carry out specialised tasks relative to emissions reporting in the same
area.

In 2008, the Single National Entity commissioned a legal study with the aim of precisely
assessing the requirements and possibilities pertaining to use and management of data for
emissions reporting. That study was completed in mid-2009, and its results are now being
successively implemented.

Previously, access to the Central System on Emissions (CSE) database was already limited
to a specified group of authorised persons. That measure represents the key precaution for
dealing with confidential data. In particular, it makes it practicable to separate - in terms of the
persons involved - the tasks of data analysis and legal control. In addition, in 2009 a special
access-restricted area was set up, on a central server of the Federal Environment Agency,
for confidential electronic data that are not centrally stored in the CSE (for example,
emissions-control declarations, data relative to large combustion plants, information about
production processes, etc.).

Furthermore, data provided by the Federal Statistical Office are placed on a password-
/access- protected server (i.e. available only for specifically authorised persons) at the
Federal Statistical Office.

The Single National Entity is currently refining its concept for handling of confidential
information and adjusting it to the relevant new circumstances (agreements with the Federal
Statistical Office, associations and companies).

1.7 General estimation of uncertainties

1.7.1  Greenhouse-gas inventory

The IPCC Good Practice Guidance (GPG, 2000) characterises determination of uncertainties
as a key element of any complete inventory. As a result of the GPG's focus on continual
inventory improvement, uncertainties in the inventories play an important role. Uncertainties
information is used primarily as an aid for improving the precision of inventories, as well as
for selecting methods and carrying out recalculations for inventories. The declared aim is to
minimise uncertainties to the greatest possible degree, in order to maximise the inventories'
accuracy. Annex | countries must thus first quantify the uncertainties for all source categories
and sinks, in order to enhance their assessment of inventory quality — which assessment, in
turn, is the key to effective inventory planning.

Uncertainties are quantified for emission factors and activity data; in some cases, they are
also quantified for emissions.

In general, two methods for determining uncertainties are differentiated. The Tier 1 method
combines, in a simple way, the uncertainties in activity rates and emission factors, for each
source category and greenhouse gas, and then aggregates these uncertainties, for all source
categories and greenhouse-gas components, to obtain the total uncertainty for the inventory.
The Tier 2 method for uncertainties determination is the same, in principle, but it also
considers the distribution function for uncertainties and carries out aggregation using Monte
Carlo simulation. In the Tier 2 method, this process also necessarily includes determining a
probability density function for both parameters. Ideally, these functions can be determined
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via statistical evaluation of individual data items (such as measurements for a large number
of facilities). In many cases, few relevant values are available, however, and thus the
uncertainty must be determined on the basis of experts' assessments.

Research project 202 42 266 (UBA, 2004) determined uncertainties in keeping with the Tier 1
and Tier 2 methods, pursuant to Chapter 6 of the GPG. Since then, the resulting database
has been continually improved, and the uncertainties data for the greenhouse-gas inventory
have been further improved for the 2009 report. In the current NIR, Germany reports
uncertainties that have been calculated pursuant to the Tier 1 method. The uncertainties for
the activity rates, emission factors and emissions data used were taken from the CSE
database. They are based on estimates of experts in relevant departments of the Federal
Environment Agency and at external institutions. In cases in which uncertainties information
is not yet available in complete form, as an expert's assessment, pertinent figures are added
from other sources (such as relevant technical literature), in the framework of a Tier 1
calculation.

1.7.1.1 Procedure for determining uncertainties pursuant to Tier 1 and Tier 2,
Chapter 6 of the GPG

In the Tier 1 method, in keeping with Chapter 6 of the GPG, uncertainties are determined on
the basis of the uncertainties for AR, EF and EM, as determined on the structural element
level (primarily by responsible experts of the Federal Environment Agency), and as listed in
the CSE. Where asymmetric uncertainties figures are yielded, the larger of the two relevant
values is used, under the assumption of a normal distribution, as both the upper boundary
and the lower boundary. In each sector, the uncertainties for the various pertinent time series
are aggregated, using formula 6.3 of the IPCC Good Practice Guidance (additive
combination of uncertainties), to form a total uncertainty for the sector. In the process, the
uncertainties for the various activity rates, emission factors and determined emissions (U; in
Formula 6.3) are taken into account, together with the pertinent calculated or otherwise
determined emissions (x; in Formula 6.3). In Formula 6.3, sinks are taken into account as
emissions quantities (|x;| in Formula 6.3). A similar approach applies for determination of the
combined uncertainties within the inventory (Column H in Table 6.1 of the IPCC Good
Practice Guidance, Formula G * |D| / sum |D]).

Tier 2 uncertainties determination was carried out in keeping with the five-step procedure
described in the GPG (IPCC, 2000, Chapter 6.4 "Tier 2 — Estimating Uncertainties by Source
Category Using Monte Carlo Analysis"). The first step consists of assigning a value range
and a distribution function, at the level of the basic data. The values for the 2008 report year,
from the current time series in the CSE, are used as the basic data. The time series are
considered to be consistent also with regard to uncertainties. Along with time series for
activity rates and emission factors, time series for emissions not calculated as the product of
AR and EF are taken into account.

The second step consists of computer-aided execution of Tier 2 calculation. Figures for mean
value, upper and lower boundary (2.5 % and 97.5 % percentile) and distribution type are
read out from the CSE. The uncertainties figures in the CSE are based primarily on experts'
assessments. Where those figures are incomplete, they are supplemented with values from
the relevant technical literature wherever possible. Where data have not yet been evaluated
in this regard, and it has also not been possible to assign a literature value to them, the
uncertainties underlying the "Conservativeness Factors" of the IPCC's adjustment procedure
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(FCCC/SBSTA/2003/ 10/Add2) have been used as placeholders, and thus a complete set of
uncertainties data is available for the inventory for purposes of uncertainties aggregation.

These starting data serve as the factors and sum elements of the emissions to be calculated,
and they are referred to as "assumptions". The pertinent emissions then appear at the level
of the individual source categories, and in the inventory's various aggregation levels. They
should be understood as predictions.

In a third step, a random value is then generated, for each assumption, as a function of the
relevant value range and type of distribution involved in the starting data. In the fourth step,
the emissions (predictions) are calculated. In a fifth step, the results of this calculation step
are saved. Steps three to five are repeated 20,000 times. Finally, the 95 % confidence
interval and arithmetic mean are read out for each instance of emissions. In the GPG, a
mean-value fluctuation range of less than +/-1 % is given as a criterion for terminating steps
three to five. In a few source categories (categories with especially high uncertainties), that
termination criterion is not achieved even with 20,000 iterations. In such cases, increasing
the number of calculation runs to over 20,000 iterations led to termination of the calculation.

1.7.1.2 Results of uncertainties assessment

In general, uncertainties for activity rates can be assumed to be smaller than those for
emission factors. In particular, the uncertainties are smaller for activity rates derived from fuel
use and based on the Federal Energy Balance. On the other hand, uncertainties for activity
rates derived from disaggregated fuel use normally increase as the relevant disaggregation
increases.

e Pursuant to the results from an R&D project (Rentz et al, 2002), the uncertainties in
emission factors for indirect greenhouse gases in stationary combustion systems (CRF
1.A.1) are relatively small, as a result of regular monitoring of such emissions. Higher
uncertainties are listed for N,O emission factors, since N,O emissions are not monitored
in normal cases. The same applies to the emission factors for CHj,.

e The uncertainties in the Transport source category (primarily CRF 1.A.3) can generally
be considered to be small, since precise relevant data on fuel use and vehicle fleets are
available, due to taxation obligations, and since that category's emission factors have
been very finely modelled and are normally determined via measurements. Some
uncertainties may arise via systematic measuring errors or wrong disaggregation.

e In the source category Fugitive emissions from fuels (CRF 1.B), the uncertainties for the
activity rates for oil and natural gas (CRF 1.B.2) are low, as a result of the fuels' being
subject to taxation. Flaring of natural gas represents the only exception. The activity
rates for Coal mining (CRF 1.B.1) are also well-represented by production volumes. The
uncertainties for emission factors for fugitive emissions are likely to be higher. On the
one hand, this results from the many different technical factors that affect fugitive
emissions in transport, storage and processing of oil and natural gas. On the other hand,
fugitive CH,4 emissions from coal mining have thus far been taken into account only as
lump sums.
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e Considerable uncertainties are seen in the area of industrial processes (CRF 2). Activity
rates based on production figures that must be reported to the Federal Statistical Office
can be subject to uncertainties, especially as a result of discrepancies between reporting
structures and relevant industry definitions. Activity rates determined from association
information are subject to uncertainties that correlate, in each case, with the degree to
which the relevant industrial sector is represented in the association in question. For
emission factors, uncertainties — which can be considerable, depending on the
greenhouse gas in question — result, understandably, from the factors’ strong
dependence on technology, in combination with extensive technological diversification.
Furthermore, equipment-specific emission factors often are tied to business secrets,
particularly in sectors with few market players (for example, manufacturing of chemical
products (CRF 2.B)), and this tends to make operators hesitant to publish such data or
leads them to provide information in consolidated form. In addition, uncertainties can be
higher for complex processes in which non-combustion-related activities generate
emissions, if relevant emissions-generating processes are inadequately understood, and
the relevant contributions of pertinent individual activities are not known.

e In the area of production of alcoholic beverages, within the area of Food and drink
production (CRF 2.D.2), the activity-rate uncertainties must be considered very small,
since production of such beverages is subject to taxation regulations that require very
precise determination of production volumes. On the other hand, statistics for sectors
with large numbers of small and medium-sized enterprises (such as baked-goods
production) tend to be significantly less precise, and thus the activity rates for such
sectors are subject to higher uncertainties. The uncertainties for the relevant emission
factors are also larger, due to the sectors' extensive technological diversification.

e The uncertainties for emissions parameters for the source categories Managed waste
disposal in landfills (CRF 6.A.1) and Industrial wastewater treatment (CRF 6.B.1) are
presumed to be high. This applies especially to the areas of composting, MBT and waste
landfilling, which have high waste-type diversity that tends to reduce the reliability of data
for the relevant emissions parameters. The uncertainties for the activity rates are also
disproportionately high, since the underlying statistical data make use of non-
standardised waste and recycling definitions. The general assumptions relative to the
uncertainties of activity rates also apply to thermal treatment of waste.

Pursuant to Tier 1, the inventory's total uncertainty figures for 2008 are 3.8 % (level) and
4.1% (trend).

Tier 2 uncertainties determination yields uncertainty figures of +5.4% and -4.7% for the 2008
inventory as a whole.

With respect to the previous year, the total uncertainty has been significantly reduced,
primarily via verification and revision of uncertainties for nitrous-oxide emissions from
agricultural soils. Furthermore, in some other source categories high default uncertainties
were replaced with new experts' assessments.

Nitrous oxide emissions account for a significant share of the total uncertainty. That share,
while significantly reduced, is still defined markedly by nitrous oxide emissions from
agricultural soils (4.D) and from the chemical industry (2.B). CO, sinks within the LULUCF
sector also contribute significantly to the total uncertainty.
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The CO, emissions of the sector combustion of fuels (1.A) contribute another important
share of the total uncertainty. The predominating components of that share include solid fuels
in the sector Public electricity and heat production (1.A.1.a) and mobile sources (1.A.3),
especially road transports (1.A.3.b) and combustion in the residential, commercial and
institutional sectors (1.A.4.a/b).

Detailed information about the applicable uncertainties is provided in Annex 7 (cf. Chapter
23).

1.7.2  KP-LULUCF inventory

Since reporting for source category 5.A under a) UNFCCC and under b) KP does not make
use of separate inventories for the two areas, the uncertainties for both reporting areas are
the same. The information provided in the previous chapter and in the relevant source
category chapters (cf. Chapter 7.2.5) applies.

1.8 General checking of completeness

1.8.1 Greenhouse-gas inventory

Completeness information for the various individual source categories is presented in CRF
Tables 9(a) und 9(b), which, in turn, are summarised in NIR Chapter 21 (Table 248 and Table
249). The following are differentiated in Germany:

e Source-specific emissions and sinks that do not occur (NO — not occurring),

e Source-specific emissions and sinks that are not estimated in Germany, either because
they are not quantitatively relevant or because the necessary data for estimates are
lacking (NE — not estimated), and

e Source-specific emissions and sinks that are completely accounted for, pursuant to the
latest scientific findings, for Germany (All or Full), or that are partly accounted for
(Part).

The following section touches on a few source-category-specific approaches for improving
the completeness of the inventory.

All combustion-related activities (1 A) from the area of energy are recorded in full. At certain
points, the Energy Balance of the Federal Republic of Germany is supplemented if it is
evident that complete coverage is not achieved in selected sub-sections (such as the non-
commercial use of wood, secondary fuels). In some source categories, separation of
combustion-related and non-combustion-related emissions from industry requires further
verification. In general, avoidance of duplicate counting is an important part of quality
assurance for such categories, however.

In the area of industrial processes, some use is made of production data from association
statistics and of manufacturers' information. In the interest of the inventory's completeness
and reliability, where emissions reporting is based on such sources, checking of source-
category definitions and data-collection methods will continue to receive priority.

The "Not Estimated" (NE) emissions, which are still reported, consist primarily of non-
calculated emissions that, pursuant to IPCC GPG (2003, p.1.11), do not have to be
calculated by a reporting country, since those emissions are listed in Appendices 3a.2, 3a.3
and 3a.4..
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Some of the emissions data available to the Federal Environment Agency are confidential,
due to data-protection requirements, and thus are reported only in aggregated form —
although they are reported completely.

An agreement covering the DEHSt's provision of data to the Single National Entity has been
concluded in order to facilitate regular data exchanges. The regular checking process within
the framework of source category responsibility is to be supported by adapting the QC
system via checklists.

1.8.2 KP-LULUCF inventory

Since reporting for source category 5.A under a) UNFCCC and under b) KP does not make
use of separate inventories, the information provided in the previous chapter applies.
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2 TRENDS IN GREENHOUSE GAS EMISSIONS

Table 9 shows the total emissions, as determined for this inventory, of direct and indirect
greenhouse gases and of the acid precursor SO,. The reference figure for reduction
obligations under the Kyoto Protocol — 1,232,429.543 Gg CO, equivalent — has been defined
in keeping with results of review'’ of the initial report and of reporting for 2006 pursuant to
Article 8 of the Kyoto Protocol. Such definition does not take account of any further possible
improvements in the basic data. Pursuant to its obligations under the Kyoto Protocol and EU
burden sharing (Council Decision 2002/358/EC), Germany's reduction obligations amount to
21 %. Table 10 shows the annual progress achieved, with respect to 1990, for each pertinent
year. With the exception of HFCs and of CsFg, significant reductions in emissions have been
achieved for all the emissions calculated here. In total, greenhouse-gas emissions,
calculated as CO, equivalents, decreased by 22.2 % compared to the aforementioned
reference figure. With regard to the previous year, 2007, total emissions rose slightly, by
0.1 %. As to contributors to the overall result, a CO,-emissions reduction of only 0.1 %,
caused by a drop in energy consumption, and a 0.8 % reduction in methane emissions were
offset by a 1.9 % increase in nitrous oxide emissions and + 5.5 % growth in emissions of F
gases. The main factors contributing to the methane reductions include further increases in
use of mine/pit gas and continuing decreases in waste-sector emissions.

Table 256 in the Annex shows the relevant emissions changes, in comparison to the previous
year, for the period since 1990. For CO,, for example, it is clear that largely temperature-
related fluctuations over time — especially variations in winter temperatures — influence
heating patterns. Such fluctuations thus affect energy consumption for indoor heating,
thereby having a major impact on annual trends in energy-related emissions.

All detailed tables relative to discussion of trends are presented in Annex Chapter 22.3.

All in all, extensive recalculations had to be carried out, especially for the years 2003 to
2007, to take account of now-available revised energy consumption data.

Table 9: Emissions of direct and indirect greenhouse gases and SO, in Germany since 1990
Emissions change (Gg) 1990 1995 2000 2005 2006 2007 2008
Net CO, emissions / storage 1,016,438 903,407 864,733 887,701 897,128 871,887 862,488
CO, emissions
(not including LULUCF) 1,036,716 925,413 886,900 853,540 861,339 833,926 833,092
CH, 103,299 84,839 67,959 51,474 49,498 48,146 47,745
N.O 79,989 75,749 57,572 57,775 56,654 59,028 60,166
HFCs (CO; equivalent) 4,369 6,469 6,483 9,990 10,527 11,141 11,469
PFCs (CO; equivalent) 2,708 1,750 781 707 569 528 531
SFs (CO, equivalent) 4,785 7,220 5,082 4,898 5,510 5,567 5,846
Cco 12,178 6,582 5,039 3,829 3,807 3,763 3,741
NMVOC 3,736 2,076 1,580 1,328 1,295 1,273 1,267
NOx 2,877 2,149 1,846 1,503 1,509 1,442 1,380
SO, 5,311 1,713 637 524 532 506 498

o “Report of the review of the initial report of Germany”, FCCC/IRR/2007/DEU, of 12 December 2007
published at: http://unfccc.int/national_reports/initial_reports_under_the_kyoto_protocol/items/3765.php
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Table 10:

since the relevant reference years

Changes in emissions of direct and indirect greenhouse gases and SO, in Germany,

Emissions change with respect to the With regard to
. Reference year Reference year :

reference year / previous year Reference year until 2007 until 2008 the previous year
(%) (2007 — 2008)
Net CO, emissions / storage 1990 -14.2 -15.1 -1.1
CO, emissions

(not including LULUCF) 1990 -19.6 -19.6 -0.10
CH, 1990 -534 -53.8 -0.8
N,O 1990 -26.2 -24.8 +1.9
HFCs (CO, equivalent) 1995 +72.2 +77.3 +3.0
PFCs (CO; equivalent) 1995 -69.8 -69.7 +0.5
SF; (CO, equivalent) 1995 -22.9 -19.0 +5.0
Total emissions with respect to EU )

T Defined base year -22.2 -22.2 +0.05

burden-sharing

Co 1990 -69.1 -69.3 -0.6
NMVOC 1990 -65.9 -66.1 -0.5
NOx 1990 -49.9 -52.0 -4.3
SO, 1990 -90.5 -90.6 -1.7
2.1 Description and interpretation of trends in aggregated

greenhouse-gas emissions

As of 2008, the above-described obligation to reduce greenhouse-gas emissions, in the
framework of EU burden-sharing, was again fulfilled, via a reduction of 22.2 % (and the
recalculations carried out showed that emissions in 2007 were also in this range). The
individual greenhouse gases contributed to this development to varying degrees (cf. Table 1).
This is hardly surprising when one considers that different greenhouse gases account for
different proportions of total emissions in any given year. Emissions of the direct greenhouse
gases that predominate by amount were considerably reduced; CO, emissions decreased by
19.6 % and CH,; emissions were reduced by 53.8 %. In the main, the reasons for these
reductions are found in the following areas:

Transition from use of solid fuels to use of liquid and gaseous fuels, which have lower
emissions, in the period since 1990;

Enhanced economic efficiency;

Changes in animal-housing methods, and reductions of livestock populations;
Continued expansion in use of renewable energies and of related substitutions of fossil
fuels;

Temperature effects (on the average, 2008 was a warm year; according to the
Deutscher Wetterdienst (German meteorological service), it was the sixth-warmest on
record);

Extensive methodological changes, as discussed in detail in the relevant
"recalculations chapters". The most important of these was a rollback of last-year's
transition to methods of the 2006 IPCC Guidelines (a change that proved especially
significant in the area of N,O).

Such areas are considered in greater detail in the discussion below of trends for the various
individual greenhouse gases. The global economic crisis, which had its first impacts at the
end of 2008, has not yet had any emissions-reducing effect.

18 Defined base-year emissions of 1,232,430 Gg CO, equivalent, without CO, from LULUCF; cf. Chapter 0.2
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Release of carbon dioxide from stationary and mobile combustion processes is far and away
the principal cause of emissions, accounting for 86.9 % of greenhouse gas emissions. Due to
a disproportionately large decrease in emissions of the other greenhouse gases, the
proportion of total greenhouse gases attributable to CO, emissions has increased by 3
percentage points since 1990 (cf. Table 2). Emissions of methane, which are caused
primarily by animal husbandry, fuel distribution and landfill emissions, accounted for a share
of 5.0 % in 2008, as in the years before. Emissions of nitrous oxide, caused primarily by
agriculture, industrial processes and combustion of fossil fuels, account for 6.3 % of
greenhouse gas releases. The other relevant gases, the so-called "Kyoto" or "F" gases,
together accounted for about 1.9 % of total greenhouse-gas emissions. This spectrum of
distribution of greenhouse-gas emissions is typical for a highly developed and industrialised
country.

2.2 Description and interpretation of emission trends, by greenhouse

gases
Relative development of greenhouse gas emissions since 1990, by
substance
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Figure 17: Relative development of greenhouse gases in comparison to their levels in 1990

Figure 17 shows the relative development of emissions of the various greenhouse gases
since 1990. In the discussion, it must be remembered that the development of each of these
greenhouse gases as shown here is largely dominated by specific developments in a single
source category.

2.2.1 Carbon dioxide (CO,)

The reduction in CO, emissions is closely linked to trends in the energy sector. The sharp
emissions reduction seen throughout the entire energy sector in the early 1990s was
primarily the result of restructuring in the new German Lander, including related conversions
to cleaner fuels and decommissioning of obsolete facilities. This trend has continued, to a
somewhat lesser degree, through the current report year.
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Use of gases, primarily natural gas, as substitutes for solid and liquid fuels is also reflected in
emissions trends for stationary combustion systems. While CO, emissions from liquid fuels
have decreased by 22.7 % with respect to their 1990 levels, and those from solid fuels have
dropped by 40.6 %, emissions from combustion of gaseous fuels have increased by 44.3 %.

When these emissions trends are viewed at the source-category level, a highly consistent
picture emerges. In comparison to 1990 levels, emissions in all source categories of energy-
related emissions decreased by a total of 197 million t CO,.

In the energy sector, emissions increased by a total of 3.5 million t in comparison to the
previous year, with a significant reduction of nearly 21 million t in the power-station sector
being offset by an emissions increase of 23.5 million t in the area of small combustion
systems. The change in the power-station sector began with the situation in 2007, when the
sector used an above-average quantity of coal, as a result of lower energy provision by
nuclear power stations and of low prices for emissions allowances. That situation changed in
2008, as greater nuclear power-station capacities again became available and natural gas
accounted for a large share of the fuels used in the sector. Other factors that tended to
reduce emissions included further increases in energy efficiency, expansion in use of
combined heat/power (CHP) systems and intensified use of renewable energies for electricity
and heat production.

The slight emissions increases in the area of industrial combustion plants must be seen in
light of the highly provisional nature of the available energy data and of data reallocations in
the iron and steel industry.

Similar trends have occurred in the transport sector. In that sector, CO, emissions increased
from 163 million t in 1990 to nearly 185 million t in 1999. Since then, they have fallen
considerably below their outset level, to 152 million t, as a result of decreases in
consumption, consumers' shifting of refuelling to other countries and fuel substitutions — use
of diesel fuel instead of petrol, and use of biodiesel instead of petroleum-based diesel fuel.
Over the 1990-2008 period, diesel fuel's share of total fuel consumption in road transports
increased strongly. In 1990, nearly 2/3 of all road-traffic emissions were still being caused by
petrol consumption. In 2008, the balance between petrol-related (44.5 %) and diesel-related
emissions (55 %) reversed.

In the area of small residential combustion systems (+ 16 million t), and in the commercial
and institutional sector (commerce, trade, services) (+ 6.5 million t), emissions increased
considerably over the previous year, by a